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HOW TO OBTAIN ADDITIONAL INFORMATION 

Staff Contact: Ben Blessing ; 503-742-4521  or bblessing@clackamas.us 

A copy of the application, all documents and evidence submitted by or on behalf of the applicant, and applicable criteria 
are available for inspection at no cost.  In addition, a staff report on the application will be available for inspection at no 
cost at least seven days prior to the hearing.  Hard copies of documents will be provided at a cost of $1 for the first page 
and 10 cents for each additional page or you may view or obtain these materials:  
1. By emailing or calling the staff contact; or 

2. Online at https://accela.clackamas.us/citizenaccess/.  After selecting the “Planning” tab, enter the File Number to 

search.  Select Record Info and then select “Attachments” from the dropdown list, where you will find the submitted 

application. 

Community Planning Organization for Your Area:  The following recognized Community Planning Organization (CPO) has 
been notified of this application and may develop a recommendation.  You are welcome to contact the CPO and attend 
their meeting on this matter, if one is planned.  If this CPO currently is inactive and you are interested in becoming 
involved in land use planning in your area, please contact the Community Involvement Office at 503-655-8552.  CPO:, 
Contact:  
 

HOW TO SUBMIT TESTIMONY ON THIS APPLICATION 

 All interested parties are invited to “attend” the hearing remotely online or by telephone and will be provided with an 
opportunity to testify orally, if they so choose.  One week prior to the hearing, specific instructions will be available 

online at www.clackamas.us/meetings/planning/hearingsofficer 

 Written testimony received by June 9, 2022, will be considered by staff prior to the issuance of the staff report and 
recommendation on this application.  However, written testimony will continue to be accepted until the record 
closes, which may occur as soon as the conclusion of the public hearing. 

 Written testimony may be submitted by email, fax, or regular mail.  Please include the permit number on all 
correspondence and address written testimony to the staff contact who is handling this matter.   

 Testimony, argument, and evidence must be directed toward the criteria identified above, or other criteria in the 
Zoning and Development Ordinance or Comprehensive Plan that you believe apply to the decision.  Failure to raise an 
issue in person at the hearing or by letter prior to the close of the record, or failure to provide statements or evidence 
sufficient to afford the Hearings Officer an opportunity to respond to the issue, precludes an appeal to the Oregon 
Land Use Board of Appeals based on that issue. 

 Written notice of the Hearing Officer’s decision will be mailed to you if you submit oral or written testimony or make 
written request for notice of decision and provide a valid mailing address. 

 

PROCEDURE FOR THE CONDUCT OF THE HEARING 
The hearing will be conducted by one of the Land Use Hearings Officers, who are appointed by the Board of County 
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3. Prior to the conclusion of the evidentiary hearing, any participant may request an opportunity to present additional 

evidence, argument, or testimony regarding the application.  The Hearings Officer will either continue the hearing or 
leave the record open for additional written evidence, argument, or testimony. 
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I. Executive Summary  
On behalf of Rian Park Development, Inc. (Applicant), AKS Engineering & Forestry, LLC submits this 

application for a Planned Unit Development (Iseli Estates) and a Zone Change for a portion of the property 

currently zoned Future Urban 10-Acre (FU-10) to two Urban Low Density Residential Zoning Districts (R-

8.5 and R-15 zoning). Concurrently with this land use application, a separate Type II application is being 

submitted for a Habitat Conservation Area (HCA) Development Permit. 

The essential components of the Iseli Estates land use application include: 

• Needed housing for 40 families, in the form of future single-family detached homes  

• A ±9.6-acre open space tract (nearly 45 percent of the project area) to protect and preserve 

Sieben Creek, perennial tributaries to the creek, wetlands, habitat, steep slopes, and wooded 

areas 

• A public access easement granted to North Clackamas Parks and Recreation District for the 

future construction of a trail through the project site, connecting to a larger regional Mount 

Scott/Scouters Mountain Trail Loop  

• Frontage improvements along SE 142nd Avenue to the County’s standards for a Minor Arterial 

Street 

• New interior public streets to the County’s standards for Local Streets with curbs, sidewalks, 

on-street parking, and street trees, with street connections stubbed to the adjacent 

properties to the north and to the south for potential future extension 

• A complete range of urban services including public sanitary sewer, public water, stormwater 

management, and other necessary utilities such as power, telecommunications, gas, etc.  

• One remainder lot, ±2.4 acres in size. 

This written narrative, together with the preliminary plans and other documentation included in the 

application materials, establishes that the application complies with all applicable approval criteria. This 

documentation represents substantial evidence and provides the basis for the County’s approval of the 

application. 

This application includes the following components: 

Subdivision Application 
The project includes the subdivision of a single lot of record (±21.12 acres) into 40 residential lots, an open 

space tract, a stormwater facility tract, and one remainder lot. The residential lots are intended for the 

future construction of single-family detached homes. An open space tract (±9.6 acres) is planned to be 

established on the western portion of the site to preserve Water Quality Resource Areas (WQRAs) and 

steep slopes. Access to the project is planned to align with the existing intersection of SE Wenzel Drive at 

SE 142nd Avenue. A Local Street is being extended to the adjacent properties to the north and south for 

potential future development. 

Planned Unit Development 
As noted above, approximately 45 percent of the property contains land subject to natural resource 

overlays. The protections afforded in the County Zoning and Development Ordinance (ZDO) for the natural 

resource overlays drastically affect the way in which the property can be used. ZDO standards for a PUD 

afford certain flexibility in site planning compared to a traditional subdivision, which allows preservation 

of natural resources while still accommodating the permitted residential density envisioned within the 
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Comprehensive Plan. Through the use of the flexible PUD design criteria a ±9.6-acre open space area is 

being set aside and preserved in a separate tract. 

Zone Change Application 
The property is currently split zoned: Tax Lot 600 is located in the Future Urban 10-Acre zoning district 

(FU-10) and Tax Lot 800 is located in Urban Low Density Residential zoning district (R-15). Consistent with 

the Clackamas County Comprehensive Plan Map 4-6: North Urban Area Land Use Plan, the property’s 

holdover zoning of FU-10 on Tax Lot 600 will change to Urban Low Density Residential R-8.5 zoning on the 

flatter portion of the property, which is consistent with the Low Density Residential (LDR) designation of 

the County’s Comprehensive Plan. The more steeply sloped portion of the site will be zoned Urban Low 

Density Residential (R-15) and remain protected in an open space tract. This application, once approved, 

will promote a community consistent with the nearby growing residential areas. 

II. Site Description/Setting 
The subject property is ±21.12 acres in size and is situated to the west of the intersection of SE 142nd 

Avenue and SE Wenzel Drive in unincorporated Clackamas County. The site has frontage on and vehicular 

access to SE 142nd Avenue. The property consists of two tax lots (Tax Lot 600 and 800 on Clackamas County 

Assessor's Map 2 2E 11A), which, combined, constitute a single lot of record. Tax Lot 800 is zoned R-15; it 

contains steeper slopes and is currently unimproved. Tax Lot 600 is zoned FU-10. The eastern half of Tax 

Lot 600 is generally flat and contains an existing single-family residence and several detached structures, 

which are planned to be removed. The western portion of Tax Lot 600 includes natural resource overlay 

designations associated with Sieben Creek flowing southerly through the site and some steeper slopes, 

which are planned to be preserved in an open space tract.  

As shown on Figure 1 below, the property is primarily surrounded by residential uses. Existing residential 

subdivisions on land zoned Urban Low Density Residential (R-8.5) are located to the west and to the east 

of the subject site. To the north, the site is abutted by Future Urban 10-Acre (FU-10) zoning district, which 

is designated as a “neighborhood” design type on the County Urban Growth Concept Map (please refer 

to Figure 4), intended primarily for residential uses. The adjacent property along the site’s southeastern 

boundary is within the jurisdiction of the City of Happy Valley and is zoned FU-10. The property adjacent 

to the southwestern perimeter of the project is zoned Light Industrial. 
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Figure 1. Surrounding Zoning Districts 

 

III. Applicable Review Criteria 
CLACKAMAS COUNTY COMPREHENSIVE PLAN 

Certain provisions within the Comprehensive Plan are included herein as they are relevant to the Zone 

Change application. However, the Comprehensive Plan provisions do not serve as approval criteria for the 

PUD or Subdivision application. Pursuant to ORS 197.195(1), Comprehensive Plan provisions may not be 

used as a basis for a decision on a project involving provision of housing, as they are not “clear and 

objective standards”.  

Chapter 4: LAND USE 

RESIDENTIAL 

Low Density Residential Policies 

4.R.1. The following areas may be designated Low Density Residential if any of the following 
criteria are met […] 
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Response:  As shown on Figure 2, below, the subject property has a comprehensive land use 

designation of Urban Low Density Residential, and no changes to this designation are 

planned.  

Figure 2. Comprehensive Plan Land Use Designations 

 

4.R.2.  Zoning of Immediate Urban Low Density Residential areas and conversion of Future 
Urban areas to Immediate Urban Low Density Residential shall include zones of 2,500; 
5,000; 7,000; 8,500; 10,000; 15,000; 20,000, and 30,000 square feet (R-2.5 through R-30). 
The following factors guide the determination of the most appropriate zone: 

4.R.2.1  Physical site conditions such as soils, slope, and drainage: 

a.  Land with soils subject to slippage, compaction or high shrink-swell 
characteristics shall be zoned for larger lots. 

Response:  A portion of the site (Tax Lot 600) is zoned FU-10. This project includes the conversion of 

a Future Urban area to Immediate Urban Low Density Residential area. Based on the 

physical site conditions, the portion of the site that generally contains flat, stable soils is 

planned to be rezoned. R-8.5 and is intended for the construction of future homes. The 

remainder of the FU-10 designated portion of the project site containing steeper slopes 

is planned to be rezoned R-15 and is planned to remain unimproved in an open space 

tract. 
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b.  Land with slopes of: 

• Less than 20 percent shall be considered for the R-2.5 through R8.5 
zoning districts 

• 20 percent and over shall be considered for the R10 through R-30 
zoning districts. 

Response:  As illustrated on the Residential Density Calculation Plan (Exhibit A), the eastern portion 

of the property (planned for future residential lots) is mostly flat and only contains some 

slopes around the perimeter. Based on the criteria above, the R-8.5 zoning designation 

was selected for that area. The western half of the site containing slopes 20 percent or 

greater is planned to be zoned R-15 and protected through the creation of an open space 

tract.  

c.  Land with hydrological conditions such as flooding, high water table 
or poor drainage shall be zoned for larger lots. 

Response:  The subject site does not contain hydrological conditions listed in this subsection. 

4.R.2.2 Capacity of facilities such as streets, sewers, water, and storm drainage 
systems. 

Response:  As demonstrated in Preliminary Statements of Feasibility forms provided by WES (sanitary 

sewer and storm drainage provider for the project) and Sunrise Water Authority (water 

provider for the project) (Exhibit F), sufficient capacity for sewer, water, and storm 

drainage systems exist to accommodate the planned project. A Transportation Impact 

Study (TIS) prepared by Lancaster Mobley (Exhibit G) analyzed the project and concluded 

that the streets within the study area will continue to have adequate capacity after the 

construction of the project. Therefore, the R-8.5 and R-15 zones are appropriate for the 

site and are consistent with this factor. 

4.R.2.3 Availability of transit: Land within walking distance (approximately one 
quarter mile) of a transit stop should be zoned for smaller lots implemented 
by the R-2.5, R-5, R-7, and R8.5 zoning districts. 

Response:  TriMet bus routes #30 and 156 run within a short walking distance of the project site. The 

nearest bus stop is at the intersection of SE 142nd Avenue and SE Highway 212, which is 

approximately ¼ mile from the project location. The project’s street system has been 

designed to accommodate motor vehicles, bicycles, and pedestrian traffic, ensuring 

sufficient access to the nearest transit stop. Therefore, the R-8.5 zone, where the 

residential lots are planned, is appropriate for the site and is consistent with this factor. 

4.R.2.4  Proximity to jobs, shopping, and cultural activities: Areas in proximity to trip 
generators shall be considered for smaller lots implemented by the R-2.5, R-
5, R-7, and R8.5 zoning districts. 

Response:  The property is within ±1.5 miles of Sunnyside Elementary School and within ±2 miles of 

Rock Creek Middle School and Clackamas High School. Light Industrial and Community 

Commercial zoning districts, which provide employment and shopping opportunities, are 

located immediately to the south of the project site, along Highway 212. Commercial and 

Institutional and Public uses along SE Sunnyside Road are only ±1 mile north of the site. 
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Therefore, the R-8.5 zone, where the residential lots are planned, is appropriate for the 

site and is consistent with this factor. 

[…] 

4.R.2.6  Need for neighborhood preservation and variety: Areas that have historically 
developed on large lots where little vacant land exists should remain zoned 
consistent with the existing development pattern. Otherwise, unless physical 
or service problems indicate to the contrary, areas of vacant land shall be 
zoned for lots of 8,500 square feet or smaller. 

Response:  As discussed above, the area surrounding the subject site predominantly includes 8,500-

square-foot residential lots; therefore, the need for the preservation of large lots does 

not exist on this particular property. The development pattern in the surrounding area 

includes single-family residential neighborhoods zoned R-8.5 (Wenzel Park Estates, Wind 

Song Creek Estates, Howard’s Estates, Wyatt’s Park, Sunrise Gardens Murphy’s Addition), 

as well as some commercial uses ±0.3 miles to the south, along SE 142nd Avenue (a self-

storage facility, a masonry contactor business) and ±0.7 miles to the north (Happy Valley 

Station Food Carts, Ace Hardware, Grocery Outlet). Such arrangement and scale of uses 

within the surrounding area is appropriate for R-8.5-zoned lots. The R-8.5 zoning district 

intended for the residential portion of the site in Iseli Estates fits within the surrounding 

neighborhood and is consistent with this Comprehensive Plan Policy. 

4.R.2.7  Density average: To achieve an average of 7,500 square feet or less per lot in 
low density Future Urban areas when conversion to Immediate Urban low 
density residential occurs, the R10 zone shall be limited to areas with 20 
percent slope and greater. Flexible-lot-size land divisions and other buffering 
techniques shall be encouraged in those areas immediately adjacent to 
developed subdivisions with lots of 20,000 square feet or more to protect 
neighborhood character, while taking full advantage of allowed densities.  

Response:  Consistent with the above policy, the R-15 designated portions of the PUD is limited to 

areas with 20 percent slope and greater and will consist of preserved open space. The 

project site is not immediately adjacent to existing subdivisions with lots of 20,000 square 

feet or more; therefore, buffering requirements are not applicable. 

4.R.3  Permit transfer of density within a development even if different zoning districts or 
land use plan designations are involved. Encourage the transfer of dwelling units from 
hazardous or environmentally sensitive areas to areas which are less hazardous or less 
expensive to develop. Resulting density on the developed portion of a given site shall 
not exceed the density allowed in the next-highest-density residential land use plan 
designation. Buffering from lower-density adjacent uses shall be considered in the 
review process. 

Response:  In accordance with the above policy, the application utilizes the transfer of residential 

dwelling units from environmentally sensitive areas to the flat portion of the site which 

does not contain sensitive resources. As demonstrated in the Residential Density 

Calculation Plan (Exhibit A) and analyzed in this narrative below, the overall resulting 

density at Iseli Estates is within the allowed range. 

4.R.4  Establish special development criteria and density standards in the following areas 
(see Policy 3.L.6 in the Natural Hazards section of Chapter 3, Natural Resources and 
Energy):  



  

 

Iseli Estates – Clackamas County 
PUD and Zone Change 

Updated April 2022 
Page 8   

 

4.R.4.1  On slopes over 20 percent, the following development criteria shall be met:  

4.R.4.1.a  Avoid major hazard areas  

4.R.4.1.b  Maintain the stability of the slope  

4.R.4.1.c  Grade without large or successive pads or terraces and 
without creating road grades in excess of County standards  

4.R.4.1.d  Maintain vegetation and natural terrain features to sustain 
slope stability  

4.R.4.1.e  Ensure that existing natural rates of run-off and erosion are 
not exceeded  

4.R.4.1.f  Protect visually significant slopes, ravines, ridgelines, or 
rock outcroppings in their natural state  

Response:  The project is consistent with the above policy, in that improvements are generally not 

planned in the areas of the site with slopes over 20 percent, as shown on the Residential 

Density Calculation Plan and Preliminary Grading and Erosion and Sediment Control Plan 

(Exhibit A). In those limited areas where grading on slopes over 20 percent is required, 

the above criteria are met, as applicable. 

4.R.4.2  In flood hazard areas or wetlands, the following development criteria, as well 
as the specifications in Chapter 3, shall be met:  

4.R.4.2.a  Avoid major flood hazard areas  

4.R.4.2.b  Maintain water quality and the natural function of the area 
to reduce or absorb flood runoff and to stabilize water flow  

4.R.4.2.c  Protect wildlife habitats, significant vegetation, and trees  

4.R.4.2.d  Protect any associated recreational values  

Response:  The subject site does not contain flood hazard areas, and construction activities are not 

planned to occur within wetlands. Industry-standard tree protection and stormwater 

protection measures, including the installation of sediment fencing around the boundary 

of the site, inlet protection, concrete washout area located away from wetlands, or 

natural drainages, fulfill the above standards. Please refer to the Preliminary Grading and 

Erosion and Sediment Control Plan and Preliminary Tree Preservation and Removal Plan 

(Exhibit A). 

4.R.4.3 Density standards in these areas shall be as follows:  

4.R.4.3.a  Land in the flood fringe and land with slopes over 20 percent 
shall be allowed to develop at no more than 50 percent of the 
density of the zone.  If these lands are not developed, then 
up to 100 percent of the density may be transferred to more 
suitable land within the site, depending upon its 
characteristics.  Density should be reduced as slope 
increases above 20 percent, with development discouraged 
on slopes over 35 percent.    

Response:  Pursuant to ZDO Section 1012, this project utilizes residential density transfer from land 

with natural resource overlays to more suitable land within the site. The Residential 

Density Calculation Plan (Exhibit A) demonstrates that the project meets this standard. 
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4.R.4.3.b  Land in the floodway and land on landslides shall not be 
allowed to develop, except on a lot of record and only after 
having met the provisions stated in Policies 4.R.4.1 and 
4.R.4.2, and other relevant Plan requirements.  However, 100 
percent of the dwelling units allowed in the zoning district 
may be transferred to more suitable land within the site.  

Response:  This project does not include land in the floodway or on landslides. 

4.R.6  Encourage retention of natural landscape features such as topographic variations, 
trees, and water areas, and allow variation in housing type and design.  

Response:  The layout of Iseli Estates was designed to preserve the natural landscape features of the 

property by siting the residential uses on the eastern portion of the site and preserving 

the creek, wetlands, and forested slopes in an open space tract to the west and south. 

The project provides a range of residential lot sizes to encourage variation in design. 

Single-family detached housing type is consistent with the land use permitted in the R-

8.5 zoning district. 

4.R.7  Require a site analysis for each development in areas designated as Open Space or 
where the County has identified the potential for significant impacts.  This 
requirement may be waived in the event all development is transferred to more suitable 
land outside of areas designated as Open Space. 

Response:  County staff advised the Applicant that pursuant to ORS 197.307(4), the Open Space 

Review under ZDO Section 1103  is not warranted for this land use application which 

involves provision of needed housing, because its basis in Section 1010 is not “clear and 

objective”. 

4.R.8  Require roads in land divisions to be County roads and connected directly with an 
improved County road, state road, or city street.  Half streets and private roads may be 
allowed where appropriate. 

 Response:  As demonstrated on the Preliminary Street Plan (Exhibit A), the project will provide 

internal Local classified public streets built to the County’s standards. Iseli Estates takes 

access from to SE 142nd Avenue, an improved County road with a functional classification 

of a Minor Arterial. The project provides half-street improvements along SE 142nd Avenue 

frontage.  

4.R.9  Develop all land divisions in urban areas with public sewer, public water, drainage 
controls, pedestrian/bikeway facilities, and underground utilities.  Street lighting and 
street trees may be required.  Implementing ordinances shall set standards in which 
street lighting and street trees will be encouraged or required. 

Response:  The project is consistent with the above policy, in that it provides public sewer, water, 

and stormwater underground utilities, public streets with sidewalks, street lighting, and 

street trees. 

4.R.10  Determine the net density in planned unit developments recognizing that up to 15 
percent of the gross area is for roadways.  

Response:  Consistent with this policy, and as demonstrated in the Residential Density Calculation 

Plan (Exhibit A), right-of-way area deduction does not exceed 15 percent of gross site 

area. 
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4.R.11  Encourage subdivision design to eliminate direct vehicular access from individual lots 
onto major or minor arterials.  Frontage roads should be used wherever possible. 

Response:  As shown on the preliminary plans (Exhibit A), Iseli Estates does not provide direct access 

to residential lots onto SE 142nd Avenue, a Minor Arterial. Instead, all lots have access 

onto a Local Street. 

4.R.12  Require stub streets in land divisions where necessary to provide access to adjacent 
property. 

Response:  The project is consistent with the above policy, in that 54-foot-wide public street 

connections are stubbed to the adjacent properties to the north and to the south. 

4.R.13 Develop residential land divisions as planned unit developments whenever one or more 
of the following criteria apply:  

4.R.13.1 Any part of the site is designated Open Space on Map 4-6, North Urban Area 
Land Use Plan Map  

4.R.13.2 More than 20 percent of the dwelling units are to be attached or 
condominiums  

4.R.13.3 Sites are large enough to warrant on-site provision of substantial open and/or 
recreation space  

4.R.13.4 A large area is specifically identified by the County as needing greater design 
flexibility, increased open space, or a wider variety of housing types 

Response:  Iseli Estates meets the criteria listed above and is subdivided as a PUD. 

4.R.14  Require a minimum of 20 percent of the total land area in all planned unit 
developments to be devoted to open space or outdoor recreational areas.  Development 
for any other uses shall not be allowed.  Parkland dedications may be part of the 20-
percent open space requirement.    

Response:  Approximately 45 percent of the total land area in Iseli Estates PUD are preserved in an 

open space tract. 

4.R.15  Require provisions for adequate maintenance prior to final plat approval to ensure the 
designated park area will be a community asset. 

Response:  Maintenance provisions for the open space areas will be incorporated in the CC&Rs for 

Iseli Estates homeowners' association. 

4.R.16  Allow flexible-lot-size land divisions provided that the average lot size is consistent 
with the base zone, as adjusted by density bonuses (see the Density Bonus section of 
Chapter 6, Housing).   

4.R.16.3 In planned unit development land divisions, the individual lot size is 
unrestricted. 

Response:  Since Iseli Estates is a PUD, it allows flexible-lot-size land division. 

CLACKAMAS COUNTY ZONING AND DEVELOPMENT ORDINANCE 

Section 300 Urban and Rural Residential Districts 

Section 315 Urban Low Density Residential Districts 

315.03    Uses Permitted 

A. Uses permitted in each urban residential zoning district are listed in Table 
315-1, Permitted Uses in the Urban Residential Zoning Districts. Uses not 
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listed are prohibited, except: (2) Property line adjustments that result in lots 
or parcels of less than two (2) acres shall provide: 

1. In the PMD District, uses similar to one or more of the listed uses for 
the PMD District may be authorized pursuant to Section 106, 
Authorization of Similar Uses; and  

2.  In the HDR, SHD, and RCHDR Districts, uses similar to one or 
more of the listed limited uses for the applicable zoning district may 
be authorized pursuant to Section 106, Authorization of Similar Uses.  

B.  As used in Table 315-1: 

1.  “P” means the use is a primary use.  

2.  “A” means the use is an accessory use.  

3.  “L” means the use is a limited use and shall be developed 
concurrently with or after a primary use is developed on the same 
site.  

4.  “C” means the use is a conditional use, approval of which is subject 
to Section 1203, Conditional Use.  

5.  “X” means the use is prohibited.  

6.  Numbers in superscript correspond to the notes that follow Table 
315-1. 

C.  Permitted uses are subject to the applicable provisions of Subsection 315.04, 
Dimensional Standards; Subsection 315.05, Development Standards; Section 
1000, Development Standards; and Section 1100, Development Review 
Process. 

Response:   This application involves a residential PUD for the future construction of single-family 

homes. Table 315-1 lists detached single-family dwellings as a permitted primary use in 

the R-8.5 zoning district. Subsection 315.04, Dimensional Standards; Subsection 315.05, 

Development Standards; Section 1000, Development Standards; and Section 1100, 

Development Review Process, are addressed further in this narrative. 

315.04  Dimensional Standards 

A.  General: Dimensional and building design standards applicable in the urban 
residential zoning districts are listed in Tables 315-2, Dimensional and 
Building Design Standards in the Urban Low Density Residential Zoning 
Districts; 

Response:   The table below demonstrates that Iseli Estates meets the applicable dimensional 

standards of the underlying zoning districts with certain modifications allowed for PUDs, 

per ZDO Section 1013. The scope of this land use application does not include any 

buildings; therefore, compliance with standards such as building height, lot coverage, and 

building design standards will be appropriately reviewed with building permits. 



  

 

Iseli Estates – Clackamas County 
PUD and Zone Change 

Updated April 2022 
Page 12   

 

Table 1. Iseli Estates PUD Dimensional Standards 
Standard R-8.5 Zoning District/ 

 
R-15 Zoning 

District 
 

PUD 
Modification 

Allowed 

Iseli Estates 

District Land Area for 
Calculating Density 
Pursuant to Section 

1012 

8,500 sq. ft. 15,000 sq. ft. NA Density was 
calculated using 
8,500 sq. ft. and 

15,000 sq. ft. for R-
8.5 and R-15 zoning 

districts, 
respectively. 

Minimum Lot Size  PUD standard applies PUD standard 
applies 

In a PUD, there 
is no minimum 

lot size. 

Not applicable to a 
PUD 

Minimum Front 
Setback 

15 feet, except 20 feet 
to garage and carport 
motor vehicle entries 

NA – density from R-
15-zoned property 
is transferred to R-

8.5 zoned area, 
therefore 8.5 

Zoning District 
standards apply 

NA 15 feet front and 
20 feet garage 

setbacks 

Minimum Rear 
Setback 

PUD standard applies PUD standard 
applies 

No minimum 
rear setbacks 
except 20 feet 
from rear lot 
lines on the 

perimeter of the 
final plat.  

20 feet on the 
perimeter lots 

Minimum Side 
Setback 

PUD standard applies PUD standard 
applies 

No minimum 
side setbacks 
except 5 feet 
from side lot 
lines on the 

perimeter of the 
final plat. 

5 feet on the 
perimeter lots 

B.  Modifications: The standards in Tables 315-2 through 315-5 may be modified 
pursuant to Sections 800, Special Use Requirements; 902, Lot Size 
Exceptions; 1013, Planned Unit Developments; 1014, Design Standards for 
Land Divisions; 1107, Property Line Adjustments; and 1205, Variances. Except 
in the HDR, SHD, and RCHDR Districts, the standards in these tables also 
may be modified pursuant to Sections 903, Setback Exceptions; and 904, 
Other Exceptions. 

Response: The project is being reviewed as a PUD, and, therefore, the standards in Tables 315-2 

through 315-5 have been modified pursuant to Section 1013. Specific modifications are 

described in Table 1 above. 

Section 700  Special Districts   

Section 702 Open Space Management District (OSM) 

Response: County staff advised the Applicant that pursuant to ORS 197.307(4), the Open Space 

Review under ZDO Section 1103  is not warranted for this land use application which 
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involves provision of needed housing, because its basis in Section 1010 is not “clear and 

objective”. 

Section 706 Habitat Conservation Area District (HCAD) 

Response: The Applicant has submitted a separate concurrent application for a Habitat Conservation 

Area (HCA) Development Permit. That application includes a narrative addressing 

compliance of Iseli Estates PUD project with Section 706. 

Section 1000  Development Standards  

Section 1002 Protection of Natural Features 

1002.01 Hillsides  

Response: The subject property has varied topography: the western slopes toward Sieben Creek are 

natural slopes, while the eastern slopes are artificial. The artificial cut-slopes were created 

with the construction of SE 142nd Avenue and with the residential uses on the property. 

As demonstrated by the Preliminary Existing Conditions Plan (Exhibit A), the site has been 

previously graded to create flat pads for the construction of two single-family homes, a 

detached garage, a pool house, a sport court, a playground, and private drives. The 

artificial slopes have no viewshed significance, nor contain any features significant 

enough to preserve. Some grading is required to accommodate the residential uses on 

the western portion of the site, where the slopes are man-made. Natural slopes are being 

preserved in Open Space Tract B 

A.  Development on slopes greater than or equal to 20 percent and less than or 
equal to 35 percent … shall require review of a Type I application pursuant to 
Section 1307 and shall be subject to the following standards:  

1.  No partition or subdivision shall create any new lot or parcel which 
cannot be developed under the provisions of Subsection 1002.01.  

Response: As demonstrated by the Preliminary Grading and Erosion and Sediment Control Plan 

(Exhibit A), the future residential lots and public streets planned with this project are 

generally located away from the steeply sloping areas, within the flattest portion of the 

site with slopes less than 20 percent.   

2.  Grading, stripping of vegetation, and lot coverage by structures and 
impervious surfaces shall be limited to no more than 30 percent of 
slopes 20 percent or greater. Variances to this standard may be 
granted pursuant to Section 1205, Variances. A variance shall not be 
granted unless the proposed development satisfies the following 
conditions:  

a.  The proposed lot coverage shall not exceed the maximum 
lot coverage standard of the zoning district;  

b.  The additional lot coverage, grading, or stripping shall not:  

i.  Decrease the stability of the slope;  

ii.  Appreciably increase erosion, sedimentation, or 
drainage flow from the property; or  

iii.  Adversely impact high-priority open space as 
defined in Section 1011, Open Space and Parks.  
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c.  Measures shall be employed to minimize grading or filling 
to accomplish the development.  

d.  Disturbed areas shall be compacted if necessary and re-
vegetated as soon as practical and before the annual wet 
season.  

Response: As demonstrated on the Preliminary Grading and Erosion and Sediment Control Plan 

(Exhibit A), in those few areas where grading of slopes over 20 percent is unavoidable, 

grading, stripping of vegetation, and lot coverage by structures does not exceed 30 

percent of those slopes. Overall, over severity percent of the slopes in the 20 to 35 

percent category remain undeveloped.  

3.  Buildings shall be clustered to reduce alteration of terrain and 
provide for preservation of natural features.  

Response: Iseli Estates preserves the natural features of the site by siting the residential lots away 

from the steeply sloped areas and Sieben Creek. Residential density transfer provision of 

the ZDO is utilized to preserve the natural open space area in a ±9.6-acre open space tract. 

4.  Creation of building sites through mass pad grading and successive 
padding or terracing of building sites shall be avoided.  

Response: As demonstrated on the Preliminary Grading and Erosion and Sediment Control Plan 

(Exhibit A), this application does not include mass pad grading or terracing. 

5.  Roads shall be of minimum width, with grades consistent with 
County specifications. One-way streets may be allowed.  

Response: As demonstrated on the Preliminary Street Plan (Exhibit A), the project includes public 

streets per a standard County cross section for a Local Street functional classification, in 

compliance with the County’s Transportation System Plan for this area. Iseli Estates does 

not include one-way streets. 

6.  Re-vegetation of all graded areas shall be the responsibility of the 
developer and shall occur as soon as feasible following the final 
grading. Maintenance of the slopes shall be the responsibility of the 
developer until the property ownership is transferred. 

Response: As demonstrated on the Preliminary Grading and Erosion and Sediment Control Plan 

(Exhibit A), landscaped areas are planned to be revegetated following hard surface 

improvements and grading. Iseli Estates Homeowners' Association CC&Rs will contain 

maintenance provisions for the slopes. 

B.  Development on slopes greater than 35 percent […] shall require review of a 
Type II application pursuant to Section 1307 and shall be subject to the 
following standards:  

1.  Compliance with Subsections 1002.01(A)(1) through 6) shall be 
required.  

Response: The responses above demonstrate compliance with the Subsections 1002.01(A)(1) 

through (6). 

2.  An engineering geologic study approved by the County shall 
establish that the site is stable for the proposed development, and any 
conditions and recommendations based on the study shall be 
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incorporated into the plans and construction of the development. 
The study shall include the items listed in Subsection 1003.02(B)(2).  

Response: A geotechnical report meeting the standards of this Code is included in this land use 

application as Exhibit H. 

3.  Access to the site shall be approved by the County and the affected 
fire district, pursuant to the engineering geologic study and 
associated conditions. Review shall be required, if construction of 
such access requires cut and fill, blasting, tree cutting, retaining 
walls, or other terrain alterations which detract from the natural 
scenic quality of the site.  

Response: Access to the site is planned to be provided where the existing driveway is located. This 

is a flat portion of the site at the intersection of SE Wenzel Drive and SE 142nd Avenue and 

does not require cut, fill, blasting, retaining walls, or other terrain alterations.  

4.  The design of structures and re-vegetation plans shall ensure 
preservation or rapid reestablishment of the scenic quality of the site.  

Response: As noted above, slopes over 35 percent that require grading are the man-made slopes in 

the western portion of the site, abutting SE 142nd Avenue. Those slopes do not possess 

scenic qualities. That is the only area on the project site where an encroachment is 

planned to occur into steep slopes. The remaining steep slopes on the property, which 

are concentrated in the western portion of Tax Lot 600, will be preserved in their natural 

state and protected in an open space tract. Any temporary soil disturbance required for 

site improvements will be returned to natural condition and revegetated. Tax Lot 800, 

which also contains steep slopes, will remain unimproved as a remainder lot. The areas 

of Tax Lot 800 containing HCA overlay will be preserved within Open Space Tract B. Slopes 

over 30 percent are not present in the area along the northern boundary of Tax Lot 800, 

where a stormwater facility is planned.  

5.  A plan for surface water management and erosion control shall be 
approved pursuant to Subsection 1006.06.  

Response: This land use application includes a Preliminary Grading and Erosion and Sediment 

Control Plan, Composite Utility Plan (Exhibit A) and Preliminary Stormwater Report 

(Exhibit I). 

6.  When a building is proposed, at least one of the following conditions 
shall apply:  

a.  It is not feasible to either transfer the density (in the case of 
residential development) or to develop on a portion of the 
subject property that is less sloped; or  

b.  Unique characteristics of the subject property, such as, but 
not limited to, vistas or solar exposure, could be better 
utilized by the proposed siting of structures with less or 
equal overall disturbance of the subject property than would 
occur otherwise under the provisions of this Ordinance.  

Response: The scope of this application does not include buildings. As demonstrated on the 

preliminary plans (Exhibit A), the building envelopes for the future construction of the 



  

 

Iseli Estates – Clackamas County 
PUD and Zone Change 

Updated April 2022 
Page 16   

 

single-family homes on the lots containing slopes over 30 percent are located on the flat 

portions of the lots, and the slopes are planned to be within the rear yard setbacks. 

 

1002.04  Trees and Wooded Areas 

A. Existing wooded areas, significant clumps or groves of trees and vegetation, 
consisting of conifers, oaks and large deciduous trees, shall be incorporated 
in the development plan wherever feasible. The preservation of these natural 
features shall be balanced with the needs of the development, but shall not 
preclude development of the subject property, or require a reduction in the 
number of lots or dwelling units that would otherwise be permitted. Site 
planning and design techniques which address incorporation of trees and 
wooded areas in the development plan include, but are not limited to, the 
following:  

1.  Siting of roadways and utility easements to avoid substantial 
disturbance of significant clumps or groves of trees;  

2.  Preservation of existing trees within rights-of-way and easements 
when such trees are suitably located, healthy, and when approved 
grading allows;  

3.  Use of flexible road standards as provided in Subsection 
1007.04(B)(3), including one-way roads or split-level roads, to 
preserve significant trees and avoid unnecessary disturbance of 
terrain;  

4.  Retention of specimen trees or clumps of trees in parking area islands 
or future landscape areas of the site as provided for in Section 1009.  

5.  Use of wooded areas of the site for recreation, or other low-intensity 
uses, or structures, not requiring extensive clearing of large trees, 
grading, or filling activity which substantially alters the stability or 
character of the wooded area;  

6. Retention of trees which are necessary to ensure the stability of 
clumps or groves of trees considering the type of trees, soil and 
terrain conditions, exposure to prevailing winds, and other site-
specific considerations;  

7.  Use of trees and wooded areas to buffer, screen, or provide transitions 
between different or conflicting uses on and off the site;  

8.  Use of flexible-lot-size and planned unit development designs to 
minimize disturbance of wooded areas;  

9.  Siting of uses and structures to utilize the natural microclimates 
created by wooded areas and trees to reduce extremes in 
temperature, provide wind protection, filter pollutants, and replenish 
oxygen and moisture to the air; and  

10.  Use of other development techniques described in Subsection 
1011.03(C).  

Response:   Tree removal is required for the project. However, Iseli Estates preserves the vast majority 

of the existing trees, which are located on the western half of Tax Lot 600 and on Tax Lot 

800. Please refer to the Preliminary Tree Preservation and Removal Plan (Exhibit A) and 

the Tree Preservation and Removal Table (Exhibit L). 
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B.  Trees and wooded areas to be retained shall be protected during site 
preparation and construction according to County design and specifications 
by:  

1.  Avoiding disturbance of the roots by grading and filling activity;  

2. Providing for water and air filtration to the roots of trees which will 
be covered with impermeable surfaces;  

3. Pruning or topping of trees which will be in parking areas or near 
buildings, as necessary, to maintain proper balance between top 
growth and roots, reduce windfall potential, and provide adequate 
vision clearances for safe vehicular circulation; and  

4.  Requiring, if necessary, the advisory expertise of a qualified 
consulting arborist or horticulturist both during and after site 
preparation, and a special maintenance/management program to 
provide protection of specified wooded areas or specimen trees, as 
recommended by the arborist or horticulturist.  

Response:   The Preliminary Tree Preservation and Removal Plan (Exhibit A) contains provisions and 

specifications for tree protection during site preparation and construction. 

1002.05 River and Stream Corridors  

The following standards shall apply to land that is outside both the Metropolitan 
Service District Boundary and the Portland Metropolitan Urban Growth Boundary. 

Response:   The subject property is located within the Portland Metropolitan Urban Growth 

Boundary. Therefore, this Subsection does not apply. 

Section 1003  Hazards to Safety 

… 

1003.02 Standards and Criteria for Mass Movement Hazard Area Development 

A.  No development or grading shall be allowed in areas of land movement, 
slump or earth flow, or mud or debris flow, unless approved in a Type II 
application pursuant to Section 1307, Procedures. Unless the criteria for such 
development as listed in Subsection 1003.02(B) are satisfied in the review of 
another approved Type II application pursuant to Section 1307, a mass 
movement hazard area development permit is required for development in 
areas of land movement, slump or earth flow, or mud or debris flow. 

Response:   This application does not include improvements in areas of land movement, slump or 

earth flow, or mud or debris flow. A Geotechnical Engineering Report (Exhibit H) has been 

submitted that includes a slope stability analysis. The items identified under Subsection 

1003.02.B.2 have been included in the Geotechnical Engineering Report.   

B.  Approval Criteria 

1.  An engineering geologic study shall be required for development 
proposed on slopes of twenty (20) percent or greater.   

2.  An engineering geologic study shall be required, regardless of the 
slope of the site proposed for development, unless there is 
stabilization of the identified hazardous condition based on 
established and proven engineering techniques which ensure 
protection of public and private property. Appropriate conditions of 
approval of development approved under this subsection may be 
attached by the County. 



  

 

Iseli Estates – Clackamas County 
PUD and Zone Change 

Updated April 2022 
Page 18   

 

3.  The engineering geologic study required by Subsections 
1003.02(B)(1) and (2) shall establish that the site is stable for the 
proposed use and development. The study shall include the 
following: 

a.  Index map;  

b.  Project description, to include:  Location; topography; 
drainage; vegetation; discussion of previous work; and 
discussion of field exploration methods; 

c.  Site geology, to include:  Site geologic map; description of 
bedrock and surficial materials including artificial fill; 
location of any faults, folds, etc.; and structural data 
including bedding, jointing, and shear zones; and  

d.  Discussion and analysis of any slope stability problems.   

e.  Discussion of any offsite geologic conditions that may pose 
a potential hazard to the site or that may be affected by 
onsite development.  

f.  Suitability of site for purposed development from geologic 
standpoint.  

g.  Specific recommendations for cut slope stability, seepage 
and drainage control, or other design criteria to mitigate 
geologic hazards.  

h.  If deemed necessary by the engineering geologist to 
establish whether an area to be affected by the proposed 
development is stable, additional studies and supportive 
data shall include:  cross sections showing subsurface 
structure; graphic logs of subsurface explorations; results of 
laboratory test; and references.  

i.  Signature and certification number of an engineer or 
engineering geologist registered in the State of Oregon.  

j.  Additional information analyses as necessary to evaluate the 
site. 

Response:   A Geotechnical Engineering Report meeting the above requirements is included in this 

application as Exhibit H. A qualified geotechnical engineer has determined that the 

project is geotechnically feasible with the implementation of the recommended 

measures. 

C.  Vegetative cover shall be maintained or established for stability and erosion 
control purposes.  

Response:   Revegetation of all graded areas is planned after final grading, as indicated on the 

Preliminary Grading and Erosion and Sediment Control Plan (Exhibit A), which was 

designed based on the Erosion Control Considerations of the Geotechnical Engineering 

Report.  

D.  Diversion of storm water into these areas shall be prohibited.  

Response:   The preliminary plans (Exhibit A) demonstrate that stormwater is not being diverted into 

mass movement hazard areas. Therefore, this criterion does not apply.   
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E.  The principal source of information for determining mass movement hazards 
is the State Department of Geology and Mineral Industries (DOGAMI) 
Bulletin 99 and accompanying maps. Approved site-specific engineering 
geologic studies shall be used to identify the extent and severity of the 
hazardous conditions on the site, and to update the mass movement hazards 
data base. 

Response:   The Geotechnical Engineering Report (Exhibit H) references DOGAMI as a source of 

information for its analysis. Areas of mass movement have not been documented on this 

site. 

1003.03 Standards for Flood Hazard Areas 

A.  Development proposed in flood hazard areas, in addition to provisions of 
Section 703, shall be limited to the extent that:  

1. Clearing, stripping of vegetation and coverage of the site by roads 
and structures shall be no more than necessary to maintain water 
quality and meet the provisions of Section 1011.  

2.  Site buildings to minimize alteration of terrain and other natural 
features. 

Response:   According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate 

Maps (FIRMs), the subject property does not contain any regulated flood hazard areas. 

Therefore, this criterion does not apply.  

1003.04 Standards for Soil Hazard Areas 

A.  Appropriate siting and design safeguards shall insure structural stability and 
proper drainage of foundation and crawl space areas for development on land 
with any of the following soil conditions: Wet/high water table; high shrink-
swell capability; compressible/organic; and shallow depth-to-bedrock.  

Response:   The above-referenced conditions have not been documented on this site. However, any 

recommendations contained in the Geotechnical Report will be implemented during the 

site improvements and future construction of the homes. 

B. The principal source of information for determining soil hazards is the State 
DOGAMI Bulletin 99 and accompanying maps. Approved site-specific soil 
studies shall be used to identify the extent and severity of the hazardous 
conditions on the site, and to update the soil hazards data base accordingly. 

Response:   As noted above, the Geotechnical Engineering Report (Exhibit H) has not identified soil 

hazards that would interfere with the planned layout of Iseli Estates. 

1003.05 Standards for Fire Hazard Areas  

A.  Development in areas with the potential for forest or brush fires shall be 
designed:  

1.  To provide adequate water storage and pressure for purposes of 
maintaining minimum flows for fire protection.  

2.  To provide, in cooperation with local fire districts, fire hydrants 
appropriate to the intensity and type of development.  

3.  So that dwellings are not sited in areas subject to extreme fire hazard, 
such as areas of heavy fuel concentration, draws, etc.  
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4.  To provide for other methods of fire protection and prevention 
appropriate to the location and type of development, utilizing 
techniques recommended by the Oregon State Forestry Department. 

Response:  The site is not located in an area with the potential for forest or brush fires. The project 

has been designed to accommodate appropriate fire apparatuses with public streets 

designed to County standards. Required flows for fire protection will be maintained 

… 

Section 1006  Utilities, Street Lights, Water Supply, Sewage Disposal, Surface Water Management, 
and Erosion Control 

1006.01 General Standards 

A.  The location, design, installation, and maintenance of all utility lines and 
facilities shall be carried out with minimum feasible disturbance of soil and 
site consistent with the rules and regulations of the surface water 
management regulatory authority. 

Response:   The locations and sizes of storm, sanitary sewer, and water infrastructure are indicated 

on the Preliminary Composite Utility Plan (Exhibit A). Utilities and their installation will be 

carried out with minimum feasible soil disturbance. The Applicant understands that a 

condition of approval may be warranted, requiring final engineering and construction 

plans to be reviewed and approved by Water Environment Services (WES)/Clackamas 

County Service District No. 1 (CCSD#1), which is the agency responsible for surface water 

management and erosion control regulatory functions as it affects the installation and 

maintenance of the planned utilities.  

B. All development which has a need for electricity, gas and communications 
services shall install them pursuant to the requirements of the district or 
company serving the development. Except where otherwise prohibited by the 
utility district or company, all such facilities shall be installed underground.  

Response:   New utilities needed to serve this project will be installed pursuant to the requirements 

of the district or company serving the project. Utilities are planned to be installed 

underground except where otherwise prohibited. 

C.  Coordinated installation of necessary water, sanitary sewer, and surface water 
management and conveyance facilities is required. 

Response:   As indicated on the Preliminary Composite Utility Plan (Exhibit A), the project design 

provides for coordinated installation of water, sanitary sewer, and stormwater 

management facilities, all of which will be constructed during site improvements. 

 D.  Easements shall be provided along lot lines as deemed necessary by the 
County, special districts, and utility companies. Easements for special 
purpose uses shall be of a width deemed appropriate by the responsible 
agency. 

Response:   Public utility easements (PUEs) are shown on the preliminary plans (Exhibit A). The 

Applicant understands that a condition of approval may be warranted requiring 

easements for special purposes, which would be designated on the final subdivision plat.    

1006.02  STREET LIGHTS  
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Street lights are required for all development inside the Portland Metropolitan Urban 
Growth Boundary. The following standards apply: 

A.  Street lighting shall be installed pursuant to the requirements of Clackamas 
County Service District No. 5 and the electric company serving the 
development. A street light shall be installed where a new road intersects a 
County road right-of-way and, in the case of subdivisions, at every 
intersection within the subdivision.  

B.  Areas outside County Service District No. 5 shall annex to the district through 
petition to the district.  

Response:   The subject property is located within the Urban Growth Boundary (UGB) and is subject 

to the street lighting requirements of Clackamas County Service District No. 5 (CCSD#5). 

The Applicant plans to install street lighting pursuant to the requirements of CCSD#5.  

1006.03  WATER SUPPLY 

A.  All development which has a need for, or will be provided with, public or 
community water service shall install water service facilities and grant 
necessary easements pursuant to the requirements of the district or company 
serving the development.  

 Response:   The subject property is not currently served by a public or community water service 

provider. Adjacent properties are served by the Sunrise Water Authority, which is the 

logical provider for the subject site and has been contacted for guidance on annexation. 

The subject property will likely be annexed into the Sunrise Water Authority service area 

after the land use application has been approved, but prior to building permit review. The 

application includes preliminary plans that show how public water service and necessary 

easements will be provided for the project. Final plans will be submitted to Sunrise Water 

Authority prior to final plat approval. Necessary easements for waterlines and other 

utilities are planned to be recorded with the final plat. 

B.  Approval of a development that requires public or community water service 
shall be granted only if the applicant provides a preliminary statement of 
feasibility from the water system service provider.  

1.  The statement shall verify that water service, including fire flows, is 
available in levels appropriate for the development and that adequate 
water system capacity is available in source, supply, treatment, 
transmission, storage and distribution. Alternatively, the statement 
shall verify that such levels and capacity can be made available 
through improvements completed by the developer or the system 
owner.  

2.  If the statement indicates that water service is adequate with the 
exception of fire flows, the applicant shall provide a statement from 
the fire district serving the subject property that states that an 
alternate method of fire protection, such as an on-site water source 
or a sprinkler system, is acceptable.  

3.  The statement shall be dated no more than one year prior to the date 
a complete land use application is filed and need not reserve water 
system capacity for the development.  

Response:   Pursuant to this section, the application includes a Preliminary Statement of Feasibility 

completed by an authorized representative from Sunrise Water Authority (Exhibit F). The 

Preliminary Statement of Feasibility states that adequate water supply is available to 
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serve the project. The hydraulic modeling will be evaluated post-land use decision during 

final construction engineering plans. 

C.  Prior to final approval of any partition or subdivision, the applicant shall 
provide evidence that any wells in the tract subject to temporary or permanent 
abandonment under ORS 537.665 have been properly abandoned.  

Response:   Prior to final plat approval for the Iseli Estates PUD, evidence of any wells that are subject 

to temporary or permanent abandonment will be submitted. 

D.  The following standards apply inside the Portland Metropolitan Urban 
Growth Boundary, Government Camp, Rhododendron, Wemme/Welches, 
Wildwood/Timberline, and Zigzag Village:  

1.  Land divisions or other development requiring water service shall not 
be approved, except as provided in Subsection 1006.03(D)(4), unless 
they can be served by a public water system in compliance with 
drinking water standards as determined by the Oregon Health 
Authority.  

2.  New development requiring water service within the boundaries of a 
water service system, created pursuant to ORS Chapters 264, 450, or 
451, shall receive service from this system.  

3.  New public water systems shall not be created unless formed 
pursuant to ORS Chapters 264, 450, or 451.  

4.  A lot of record not located within the approved boundaries of a public 
water system may be served by an alternative water source. 

Response:   A copy of the signed Preliminary Statement of Feasibility provided by Sunrise Water 

Authority has been included in the application materials (Exhibit F).  

1006.04 Sanitary Sewer Service 

A.  All development that has a need for sanitary sewers shall install the facilities 
pursuant to the requirements of the district or company serving the 
development. 

Response:   Necessary public and private sanitary sewer facilities are planned to be installed according 

to the requirements of WES/CCSD#1. A Preliminary Composite Utility Plan is included in 

the preliminary plans (Exhibit A), showing all existing and future sanitary sewer services. 

B.  Approval of a development that requires public sanitary sewer service shall be 
granted only if the applicant provides a preliminary statement of feasibility 
from the sanitary sewage treatment service provider and the collection system 
service provider.  

1. The statement shall verify that sanitary sewer capacity in the 
wastewater treatment system and the sanitary sewage collection 
system is available to serve the development or can be made available 
through improvements completed by the developer or the system 
owner.  

2.  The service provider may require preliminary sanitary sewer system 
plans and calculations for the proposed development prior to signing 
a preliminary statement of feasibility.  

3. The statement shall be dated no more than one year prior to the date 
a complete land use application is filed and need not reserve sanitary 
sewer system capacity for the development.  
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Response:   A copy of the signed Preliminary Statement of Feasibility provided by WES/CCSD#1 has 

been included in the application materials (Exhibit F). 

1006.05 Subsurface Sewage Disposal  

A.  All development proposing subsurface sewage disposal shall receive approval 
for the system from the County prior to submittal of a land use application for 
development. Said systems shall be installed pursuant to Oregon Revised 
Statutes 454.605 through 454.745 and Chapters 171, 523, and 828; Oregon 
Administrative Rules Chapter 340, Divisions 71 and 73; and the policies of the 
County.  

Response:   Subsurface sewage disposal is not associated with this project. Sewage disposal is planned 

in the form of extending existing public sewer lines to the project with individual lines 

serving each of the lots within the project. Therefore, this criterion does not apply. 

… 

1006.06 Surface Water Management and Erosion Control  

The following surface water management and erosion control standards apply:  

A.  Positive drainage and adequate conveyance of surface water shall be provided 
from roofs, footings, foundations, and other impervious or near-impervious 
surfaces to an appropriate discharge point. 1. Comply with the 
requirements of any special districts with surface water management 
regulatory jurisdiction; or  

B.  The requirements of the surface water management regulatory authority 
apply. If the County is the surface water management regulatory authority, 
the surface water management requirements of the Clackamas County 
Roadway Standards apply.  

Response:   The subject property is located within WES/CCSD#1, rather than a special district with 

surface water management regulatory jurisdiction. Therefore, the requirements of 

Section 1008 apply and are addressed below.   

C.  Approval of a development shall be granted only if the applicant provides a 
preliminary statement of feasibility from the surface water management 
regulatory authority. The statement shall verify that adequate surface water 
management, treatment and conveyance is available to serve the development 
or can be made available through improvements completed by the developer 
or the system owner.  

 1.  The surface water management regulatory authority may require a 
preliminary surface water management plan and report, natural 
resource assessment, and buffer analysis prior to signing the 
preliminary statement of feasibility.  

2.  The statement shall be dated no more than one year prior to the date 
a complete land use application is filed and need not reserve surface 
water treatment and conveyance system capacity for the 
development. 

Response:   The subject property is located within WES/CCSD#1. A Preliminary Statement of 

Feasibility from WES/CCSD#1 has been included in the application materials (Exhibit F) 

and indicates that adequate surface water management, treatment, and conveyance are 

available to serve the project or can be made available through improvements completed 
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as part of the project. In addition, a Preliminary Composite Utility Plan (Exhibit A) and 

Preliminary Stormwater Report (Exhibit I) are included in the application materials.   

D.  Development shall be planned, designed, constructed, and maintained to:  

1.  Protect and preserve existing natural drainage channels to the 
maximum practicable extent;  

Response:   The project’s open space tract is planned to preserve the existing drainageway on the 

property (Sieben Creek). Please refer to the Natural Resource Assessment (Exhibit J) for 

more information on the protection of the stream.  

2.  Protect development from flood hazards;  

Response:   According to the FEMA FIRM, flood hazards are not known to exist on the property.  

3.  Provide a system by which water within the development will be 
controlled without causing damage or harm to the natural 
environment, or to property or persons within the drainage basin;  

Response:   The project’s stormwater system is planned to include on-site detention, flow control 

structures, and a riprap pad at each of the two outfalls. These facilities prevent damage 

or harm to the natural environment, or to property or persons within the drainage basin. 

For more information, refer to the Preliminary Stormwater Report (Exhibit I). 

4.  Ensure that waters drained from the development are substantially 
free of pollutants, including sedimentary materials, through such 
construction and drainage techniques as sedimentation ponds, 
reseeding, and phasing of grading; and  

Response:   The project’s on-site detention, flow control structures, and riprap pads to be located at 

the outfalls have been designed to prevent erosion. For more information, please refer 

to the Preliminary Stormwater Report (Exhibit I) and preliminary plans (Exhibit A). 

5.  Ensure that waters are drained from the development in such a 
manner that will not cause erosion to any greater extent than would 
occur in the absence of development.  

Response:   The project’s on-site detention, flow control structures, and riprap pads to be located at  

the outfalls have been designed to prevent erosion. For more information, please refer 

to the Preliminary Stormwater Report (Exhibit I) and preliminary plans (Exhibit A). 

E.  Where culverts cannot provide sufficient capacity without significant 
environmental degradation, the County may require the watercourse to be 
bridged or spanned.  

Response:   The project does not require culverts or other water crossings. This standard does not  

apply. 

F.  If a development, or any part thereof, is traversed by any watercourse, 
channel, stream, creek, gulch, or other natural drainage channel, adequate 
easements for surface water management purposes shall be provided to the 
surface water management regulatory authority. 

Response:   As demonstrated on the preliminary plans (Exhibit A), the required easements are 

planned to be provided to Clackamas Water Environment Services (WES). 
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G.  Channel obstructions are not allowed, except as approved for the creation of 
detention, retention, or hydropower facilities approved under this Ordinance. 
Fences with swing gates may be utilized.  

Response:   Channel obstructions are not planned.  

H.  The natural drainage pattern shall not be substantially altered at the periphery 
of the subject property. Greatly accelerated release of stored water is 
prohibited. Flow shall not be diverted to lands that have not previously 
encountered overland flow from the same upland source unless adjacent 
downstream owners agree.  

Response:   The Preliminary Stormwater Report (Exhibit I) demonstrates compliance with the above 

standards. 

I.  A surface water management and erosion control plan is required for 
significant residential, commercial, industrial, and institutional development. 
The plan shall include:  

1.  The methods to be used to minimize the amount of runoff siltation 
and pollution created from the development both during and after 
construction; and  

2.  Other elements required by the surface water management 
authority. 

Response:   A Preliminary Grading and Erosion and Sediment Control Plan meeting the above 

requirements is included in the preliminary plans (Exhibit A). 

Section 1007  Roads and Connectivity 

1007.01  General Provisions  

A.  The location, alignment, design, grade, width, and capacity of all roads shall 
be planned, coordinated, and controlled by the Department of Transportation 
and Development and shall conform to Section 1007, Chapters 5 and 10 of the 
Comprehensive Plan, and the Clackamas County Roadway Standards. Where 
conflicts occur between Section 1007, the Comprehensive Plan, and the 
Clackamas County Roadway Standards, the Comprehensive Plan shall 
control.  

Response:   Access to the project from SE 142nd Avenue is aligned with the existing intersection at SE 

Wenzel Drive. Planned street improvements are in accordance with the Comprehensive 

Plan and the Clackamas County Roadway Standards.  

B. Right-of-way dedications and improvements shall be required of all new 
developments, including partitions, subdivisions, multifamily dwellings, two- 
and three-family dwellings, condominiums, single-family dwellings, and 
commercial, industrial, and institutional uses, as deemed necessary by the 
Department of Transportation and Development and consistent with Section 
1007, Chapters 5 and 10 of the Comprehensive Plan, and the Clackamas 
County Roadway Standards.  

Response:  As shown in the preliminary plans (Exhibit A), the project includes construction of public 

streets in accordance with the Comprehensive Plan and the Clackamas County Roadway 

Standards.  

C. New developments shall have access points connecting with existing private, 
public, county, or state roads.  
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1. Intersection spacing and access control shall be based on Subsection 
3.08.110(E) of the Metro Code (Regional Transportation Functional 
Plan); Chapters 5 and 10 of the Comprehensive Plan; and the 
Clackamas County Roadway Standards.  

Response:   The project’s main access point is aligned with the existing intersection of SE Wenzel Drive 

at SE 142nd Avenue. As demonstrated on the preliminary plans (Exhibit A), intersection 

spacing meets the applicable criteria of Subsection 3.08.110(E) of the Metro Code, 

Chapters 5 and 10 of the Comprehensive Plan, and the Clackamas County Roadway 

Standards. 

2.  For development on any portion of a contiguous site identified on 
Comprehensive Plan Map 5-6, Potentially Buildable Residential Sites 
> 5 Acres in UGB, the applicant shall provide a conceptual  map of 
new streets for the entire site. The map shall identify street 
connections to adjacent  areas to promote a logical, direct, and 
connected system of streets; demonstrate opportunities to extend 
and connect new streets to existing streets, and provide direct public 
right-of-way routes. Closed-end street designs shall be limited to 
circumstances in which barriers prevent full street extensions. 
Closed-end streets shall not exceed 200 feet in length and shall serve 
no more than 25 dwelling units. Subsequent development on the site 
shall conform to the conceptual  street map, unless a new map is 
approved pursuant to Subsection 1007.01(C)(2).  

Response:   The subject site is identified on the Comprehensive Plan Map 5-6 as a portion of a larger 

“potentially buildable residential site >5 acres.”  As required by this Code, the project 

provides street connections to the adjacent properties to the north and south for 

potential future street extension. The location of vehicular access to the site from SE 142nd 

Avenue is predetermined based on the existing intersection of SE 142nd Avenue with SE 

Wenzel Drive. Due to the location of the on-site Habitat Conservation Area District (HCAD) 

and the Water Quality Resource Area District (WQRAD), a full street extension to the 

adjacent property west of the site is not possible without significant environmental 

degradation. Therefore, the alignment of the planned Local Street avoids encroachments 

into natural resources and terminates in a cul-de-sac. As shown on the Preliminary 

Subdivision Plan (Exhibit A), the closed-end street exceeds the 200-foot maximum length 

due to the presence of natural resources; however, it meets the maximum 25-unit 

standard (19 units are planned to be served by it). The cul-de-sac accommodates a 

turnaround for a fire truck, per Fire District standards. The constraints imposed by the 

presence and location of water resources on the layout’s design are consistent with the 

Code provisions for exceptions when natural barriers prevent compliance with the 

standards.   
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Figure 3. Enlargement of Project Site on County's Comprehensive Plan Map 5-6, 

Potentially Buildable Residential Sites >5 Acres in UGB 

 

3. Access control shall be implemented pursuant to Chapter 5 of the 
Comprehensive Plan and the Clackamas County Roadway Standards 
considering best spacing for pedestrian access, traffic safety, and 
similar factors as deemed appropriate by the Department of 
Transportation and Development. 

Response:   Access control at Iseli Estates was designed in consideration of Chapter 5 of the Clackamas 

County Comprehensive Plans and County Roadway Standards, which include factors such 

as the location of the intersection, sight distance standards, minimum spacing between 

intersections, and functional classification of the roadways. 

4.  Approaches to public and county roads shall be designed to 
accommodate safe and efficient  flow of traffic and turn control 
where necessary to minimize hazards for other vehicles, pedestrians, 
and bicyclists.  

Response:   The streets within Iseli Estates PUD, including the approach to SE 142nd Avenue, have been 

designed to provide safe and efficient flow of traffic and turn control by implementing 

the design standards pursuant to the requirements of the Clackamas County Roadway 

Standards. 

5. Joint access and circulation drives utilizing reciprocal easements 
shall be utilized as deemed necessary by the Department of 
Transportation and Development. In the NC District, joint street 
access for adjacent commercial developments shall be required.  

Response:   Vehicular access to the Iseli Estates PUD from SE 142nd Avenue is via a public street. Joint 

access and circulation drives are not necessary.  

… 



  

 

Iseli Estates – Clackamas County 
PUD and Zone Change 

Updated April 2022 
Page 28   

 

D.  Street alignments, intersections, and centerline deflection angles shall be 
designed according to the standards set forth in Chapters 5 and 10 of the 
Comprehensive Plan and the Clackamas County Roadway Standards.  

Response:   Streets within the project have been designed to meet the public street standards listed 

in the Clackamas County Roadway Standards, as well as in Chapters 5 and 10 of the 

Comprehensive Plan. Final construction plans are planned to be submitted for review and 

approval by Clackamas County prior to final plat recordation.  

E.  All roads shall be designed and constructed to adequately and safely 
accommodate vehicles, pedestrians, and bicycles according to Chapters 5 and 
10 of the Comprehensive Plan and the Clackamas County Roadway 
Standards. Development-related roadway adequacy and safety impacts to 
roadways shall be evaluated pursuant to the Clackamas County Roadway 
Standards and also to Oregon Department of Transportation standards for 
state highways.  

Response:   Streets within the project have been designed to meet the Clackamas County Roadway 

Standards. Streets will adequately and safely accommodate vehicles, pedestrians, and 

bicycles in accordance with Chapters 5 and 10 of the Comprehensive Plan. Final 

construction plans are planned to be submitted for review and approval by Clackamas 

County prior to final plat recordation.  

F. Roadways shall be designed to accommodate transit services where transit 
service is existing or planned and to provide for the separation of motor 
vehicles, bicycle, and pedestrian traffic, and other modes as appropriate.  

Response:   Transit service is not planned to be routed through Iseli Estates PUD; therefore, this 

criterion is not applicable. 

G. The needs of all modes of transportation shall be balanced to provide for safe 
and efficient flow of traffic. Where practical, pedestrian crossing lengths shall 
be minimized and the road system shall be designed to provide frequent 
pedestrian connections.  

Response:   As noted earlier, the streets within Iseli Estates PUD are Local classified roadways, which 

are intended to carry low traffic volume at low speeds and serve local travel for 

pedestrians and bicyclists. As such, this project does not necessitate special adjustments 

to street design to provide for safe and efficient flow of traffic.  

1007.02 Public and Private Roadways  

A.  All roadways shall be developed according to the classifications, guidelines, 
tables, figures, and maps in Chapters 5 and 10 of the Comprehensive Plan and 
the provisions of the Clackamas County Roadway Standards. 

Response:   As show on the Preliminary Street Plan (Exhibit A), the streets within Iseli Estates PUD are 

designed in conformance with applicable classifications, guidelines, tables, figures, and 

maps in Chapters 5 and 10 of the Comprehensive Plan and the provisions of the Clackamas 

County Roadway Standards. 

1.  Development along streets with specific design standards specified 
in Chapter 10 of the Comprehensive Plan shall improve those streets 
as shown in Chapter 10.  
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Response:   The project site is not located along streets with specific design standards specified in 

Chapter 10 of the Comprehensive Plan. Therefore, this criterion does not apply. 

2.  Development along streets identified as Regional or Community 
Boulevards on Comprehensive Plan Map 5-5, Metro Regional Street 
Design Classifications, shall provide pedestrian, bicycle, transit, and 
visual amenities in the public right-of-way. Such amenities may 
include, but are not limited to, the following: street trees, 
landscaping, kiosks, outdoor lighting, outdoor seating, bike racks, 
bus shelters, other transit amenities, pedestrian spaces and access to 
the boulevard, landscaped medians, noise and pollution control 
measures, other environmentally sensitive uses, aesthetically 
designed lights, bridges, signs, and turn bays as appropriate rather 
than continuous turn lanes.  

Response:   The project site is located along SE 142nd Avenue, which is identified as a Community 

Street on Comprehensive Plan Map 5-5 (Figure 4, below). Therefore, this criterion does 

not apply. 

 

Figure 4. Enlargement of Project Site Location on County's Comprehensive Plan Map 5-

5, Metro Regional Street Design Classifications 

 

… 

4.  In centers, corridors, and station communities, as identified on 
Comprehensive Plan Map IV-8, Urban Growth Concept, roads shall 
be designed to minimize the length of street crossings and to 
maximize connectivity for pedestrians as deemed appropriate by the 
Department of Transportation and Development. Other streetscape 
design elements in these areas include: 
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Response:   The subject site is not located in a center, corridor, or station community as identified in 

Comprehensive Plan Map 4-8 (Figure 5, below). Therefore, this criterion does not apply. 

 

Figure 5. Enlargement of the Project Site Location on the County's Comprehensive Plan 

Map 4-8, Urban Growth Concept 

 

5.  In centers, corridors, and station communities, as identified on 
Comprehensive Plan Map IV-8, on local streets within the Portland 
Metropolitan Urban Growth Boundary (UGB), and in 
unincorporated communities, when conflicts exist between the 
dimensional requirements for vehicles and those for pedestrians, 
pedestrians shall be afforded additional consideration in order to 
increase safety and walkability. In industrial areas, the needs of 
vehicles shall take precedence. 

Response:   As discussed above, the planned Local street network in Iseli Estates will provide efficient 

and safe transportation system which balances the needs of vehicular, bicycle, and 

pedestrian modes of transportation. As further demonstrated on the Preliminary Street 

Plan (Exhibit A), the streets within Iseli Estates will have 54-foot right-of-way width, which 

can safely accommodate vehicular travel lanes, parking on both sides, landscape strips 

with street trees, and sidewalks. Therefore, additional design measures are not necessary. 

6. In the NC, OA, VCS, and VO Districts, landscaping, crosswalks, 
additional lighting, signalization,  or similar improvements may be 
required to create safe and inviting places for pedestrians to cross 
streets. 
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Response:   The subject site is not located within any of the above zoning districts; therefore, this 

criterion does not apply. 

B.  The layout of new public and county roads shall provide for the continuation 
of roads within and between the development and adjoining developments 
when deemed necessary and feasible by the Department of Transportation 
and Development.  

1.  When public access to adjoining property is required, this access 
shall be improved and dedicated to the County.  

2.  Street stubs shall be provided to allow for future access to adjacent 
undeveloped property as deemed necessary by the Department of 
Transportation and Development.  

Response:   In conformance with the above Code requirement, the project provides connections to 

the adjoining properties to the north and south. As the streets are public, they will be 

dedicated to the County. 

C. New county and public roads terminating in cul-de-sacs or other dead-end 
turnarounds are prohibited except where natural features (such as 
topography, streams, or wetlands), parks, dedicated open space, or existing 
development preclude road connections to adjacent properties, existing street 
stubs, or existing roads.  

Response:   As discussed above, the site’s natural features (including Sieben Creek traversing the site 

north to south, steep slopes, and Habitat Conservation Area) preclude the extension of 

SE Wenzel Drive further west; therefore, it is required to end in a cul-de-sac due to the 

constraints posed by the property’s particular physical features.   

D.  Developments shall comply with the intersection sight distance and roadside 
clear zone standards of the Clackamas County Roadway Standards. In 
addition:  

1.  No planting, signing, or fencing shall be permitted which restricts 
motorists’ vision; and  

2.  Curbside parking may be restricted along streets with visibility 
problems for motorists, pedestrians, and/or bicyclists as deemed 
appropriate by the Department of Transportation and Development.  

Response:   The intersection of SE Iseli Lane and SE 142nd Avenue has been designed to meet sight 

distance and roadside clear zone standards of the Clackamas County Roadway Standards. 

In addition, obscuring plantings, signing, or fencing are not planned within the area 

needed for sight distance or roadside clear zones. Please refer to the TIS (Exhibit G) for 

detailed analysis. It is understood that curbside parking may be restricted by County staff.  

E.  New developments, subdivisions, and partitions may be required to dedicate 
land for right-of-way purposes and/or make road frontage improvements to 
existing rights-of-way as deemed necessary by the Department of 
Transportation and Development and consistent with Section 1007, Chapters 
5 and 10 of the Comprehensive Plan, and the Clackamas County Roadway 
Standards.  

Response:   As demonstrated on the preliminary plans (Exhibit A), Iseli Estates PUD includes an 

additional right-of-way along the frontage of SE 142nd Avenue to provide for a 35-foot half 

width from the existing centerline as well as the required sight distance, consistent with 
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Section 1007, Chapters 5 and 10 of the Comprehensive Plan, and the Clackamas County 

Roadway Standards. Please refer to the TIS (Exhibit G) for the Sign Distance Analysis.  

F. Road frontage improvements within the UGB and in Mt. Hood urban villages 
shall include:  

1.  Surfacing, curbing, or concrete gutters as specified in Section 1007, 
Chapters 5 and 10 of the  Comprehensive Plan, and the Clackamas 
County Roadway Standards;  

2.  Pedestrian, bikeway, accessway, and trail facilities as specified in 
Subsection 1007.04;  

3.  Transit amenities as specified in Subsection 1007.05; and  

4.  Street trees as specified in Subsection 1007.06.  

Response:   As demonstrated on the Preliminary Street Plan (Exhibit A), improvements along the site 

frontage of SE 142nd Avenue to arterial roadway standards are planned to be provided, 

which include a 12-foot travel lane, an 8-foot bike lane, a curb, a 5-foot landscape strip 

with street trees, a 5-foot sidewalk, and Americans with Disabilities Act (ADA) curb ramps. 

1007.03  Private Roads And Access Drives  

A.  Private roads and access drives shall be developed according to classifications 
and guidelines listed in Section 1007, Comprehensive Plan Figures 5-1 
through 5-3, Typical Roadway Cross Sections, Chapters 5 and 10 of the 
Comprehensive Plan, and the Clackamas County Roadway Standards, except:  

1.  When easements or “flag-pole” strips are used to provide vehicular 
access to lots or parcels, the minimum width shall be 20 feet, unless 
a narrower width is approved by the Department of Transportation 
and Development and the applicable fire district’s Fire Marshal;  

Response:   Iseli Estates does not include private roads, however, private access drives to flag lots are 

provided. As demonstrated by Preliminary Dimensioned Subdivision Plan (Exhibit A), the 

“flag-pole” strips meet the minimum 20-foot width standard.  

2.  Where the number of lots served exceeds three, a wider width may be 
required as deemed appropriate or necessary by the Department of 
Transportation and Development consistent with other provisions of 
Section 1007, the Comprehensive Plan, and the Clackamas County 
Roadway Standards;  

Response:   Where private access drives are provided, a maximum of two lots are served by each 

private access drive; therefore, a wider width is not necessary. 

3.  Access easements or “flag-pole” strips may be used for utility 
purposes in addition to vehicular access;  

Response:   Pursuant to this standard, utility easements are provided within the private access drives. 

4.  The standards listed above may be deviated from when deemed 
appropriate by the Department of Transportation and Development 
to accommodate one-half streets or private common access drives 
and roads within developed urban areas providing access to not more 
than seven lots; and  

Response:   Iseli Estates PUD meets the standards of this Subsection; therefore, a deviation is not 

being requested. 
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5.  The intersection of private roads or access drives with a public or 
county road and intersections of two private roads or access drives 
shall comply with the sight distance and clear zone standards 
pursuant to Subsection 1007.02(D). 

Response:   As demonstrated by the Preliminary Street Plan (Exhibit A), the intersections of private 

access drives with a public street comply with the sight distance and clear zone standards, 

pursuant to Subsection 1007.02(D). 

1007.04 Pedestrian and Bicycle Facilities 

A. General Standards: Pedestrian and bicycle facilities shall be developed 
according to the classifications and guidelines listed in Section 1007, 
Comprehensive Plan Figures 5-1 through 5-3, Typical Roadway Cross 
Sections, Chapters 5 and 10 of the Comprehensive Plan, and the Clackamas 
County Roadway Standards.  

Response:   The streets in Iseli Estates will be built to the County’s Local Street standards, which 

include 5-foot-wide sidewalks on both sides of the street. Per the County’s standards, 

bicyclists and motorists share the roadway on Local Streets. Improvements along the 

site’s frontage on SE 142nd Avenue, which is a County-maintained Arterial, include an 8-

foot-wide dedicated bike lane, consistent with the Comprehensive Plan and the 

Clackamas County Roadway Standards. 

B. Pedestrian and Bicycle Facility Design: Pedestrian and bicycle facilities shall 
be designed to:  

1. Minimize conflicts among automobiles, trucks, pedestrians, and 
bicyclists;  

2.  Provide safe, convenient, and an appropriate level of access to various 
parts of the development and to locations such as schools, 
employment centers, shopping areas, adjacent developments, 
recreation areas and open space, and transit corridors;  

3. Allow for unobstructed movements and access for transportation of 
disadvantaged persons; and  

Response:   Sidewalks within Iseli Estates are separated from vehicular travel lanes with landscape 

strips and provide safe, convenient, and appropriate access to all parts of the project as 

well as to the surrounding area. ADA curb ramps are provided at each intersection.  An 8-

foot-wide dedicated bike lane on SE 142nd Avenue minimizes conflict among motorists 

and cyclists on an Arterial road. 

4. Be consistent with Chapters 5 and 10 of the Comprehensive Plan; 
Comprehensive Plan Maps 5 2a, Planned Bikeway Network, Urban, 
5-2b, Planned Bikeway Network, Rural, and 5-3, Essential Pedestrian 
Network; North Clackamas Parks and Recreation District’s 
(NCPRD) Park and Recreation Master Plan; and Metro’s Regional 
Trails and Greenways Map.  

Response:   Pedestrian facilities within the project have been designed to current standards of 

Chapters 5 and 10 of the Comprehensive Plan and Clackamas County Roadway Standards, 

as applicable.  

As shown on Figure 6 below, the County’s Comprehensive Plan Map 5-2a envisions a 

planned bikeway along the project’s frontage on SE 142nd Avenue and a multiuse trail 
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running generally north-south through the project site. As discussed above, the planned 

improvements along SE 142nd Avenue include a dedicated bike lane. 

Metro’s Regional Trails and Greenways Map identifies a conceptual future trail in a similar 

location to the County’s map. An easement to North Clackamas Parks and Recreation 

District (NCPRD) is planned to be provided for the future construction of the regional trail 

by NCPRD. In consultation with qualified natural resource professionals, the project 

design team has identified a potential location for the future public trail, which generally 

follows the existing asphalt trail through the open space area. This location is generally 

consistent with the alignment contemplated in the County’s and Metro’s long-range 

planning documents. Please also refer to the response to Subsection 1007.04.L further in 

this written narrative. 

Figure 6. Enlargement of Project Site Location on County's Comprehensive Plan Map 5-

2a, Planned Bikeway Network 
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Figure 7. Enlargement of the Project Site Local on Metro's Regional Trails System Plan 

 

C.  Requirements for Pedestrian and Bicycle Facility Construction: Within the 
Portland Metropolitan Urban Growth Boundary (UGB), sidewalks, 
pedestrian pathways, and accessways shall be constructed as required in 
Subsection 1007.06 for subdivisions, partitions, multifamily dwellings, three-
family dwellings, attached single-family dwellings where three or more 
dwelling units are attached to one another, and commercial, industrial, or 
institutional developments, except that for structural additions to existing 
commercial, industrial, or institutional buildings, development of such 
facilities shall be required only if the addition exceeds 10 percent of the 
assessed value of the existing structure, or 999 square feet.  

Response:   As demonstrated on the Preliminary Street Plan (Exhibit A), the sidewalks and the bicycle 

lane along SE 142nd Avenue associated with Iseli Estates PUD are planned to be 

constructed as required in Subsection 1007.06.  

D.  Requirement for Sidewalk Construction: Within the UGB, sidewalks shall be 
constructed, as required in Subsection 1007.06(F), for two-family dwellings, 
detached single-family dwellings, attached single-family dwellings where two 
dwelling units are attached to one another, and manufactured dwellings 
outside a manufactured dwelling park.  

Response:   Sidewalks within the project are planned to be constructed in accordance with Subsection 

1007.06(F), which is addressed below.  

E.  Sidewalks or Pedestrian Pathways in Unincorporated Communities: In an 
unincorporated community, either a sidewalk or a pedestrian pathway shall 
be constructed on arterial or collector street frontage(s) of a lot upon which a 
subdivision, partition, multifamily dwelling, three-family dwelling, attached 
single-family dwelling where three or more dwelling units are attached to one 
another, or a commercial, industrial, or institutional development is proposed.  

Response:   The subject site has frontage on a Minor Arterial (SE 142nd Avenue). As demonstrated on 

the Preliminary Street Plan (Exhibit A), a sidewalk is planned to be constructed along the 

project’s frontage, as required by the Code. 
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F.  Sidewalk Location: Sidewalks required by Subsection 1007.04(C) or (D) shall 
be constructed on:  

1.  Both sides of a new or reconstructed road, except that sidewalks may 
be constructed on only one side of the road if:  

a. The road is not a through road;  

b. The road is 350 feet or less in length and cannot be extended; 
or  

c. In consideration of the factors listed in Subsection 
1007.02(B)(3).  

2.  The street frontage(s) of a lot upon which a subdivision, partition, 
multifamily dwelling, three family dwelling, attached single-family 
dwelling where three or more dwelling units are attached to one 
another, or a commercial, industrial, or institutional development is 
proposed; and  

3. Local or collector road street frontage(s) of a lot upon which a two-
family dwelling, a detached single-family dwelling, an attached 
single-family dwelling where two dwelling units are attached to one 
another, or a manufactured dwelling is proposed. This requirement 
shall be imposed as a condition on the issuance of a conditional use 
permit, building permit, or manufactured dwelling placement 
permit, but  

a. The requirement shall be waived if the dwelling is a 
replacement for one destroyed by an unplanned fire or 
natural disaster; and  

b. The sidewalk requirement shall apply to no more than two 
street frontages for a single lot.  

Response:   As shown on the Preliminary Street Plan (Exhibit A), sidewalks will be constructed on both 

sides of the new public Local streets and along the project frontage on SE 142nd Avenue. 

G.  Pedestrian Pathways: Within the UGB, a pedestrian pathway may be 
constructed as an alternative to a sidewalk on a local or collector road when it 
is recommended by the Department of Transportation and Development; the 
surface water management regulatory authority approves the design; and at 
least one of the following criteria is met:  

1.  The site has topographic or natural feature constraints that make 
standard sidewalk construction unusually problematic;  

2.  No sidewalk exists adjacent to the site;  

3.  Redevelopment potential along the road is limited; or  

4.  The road is identified for a pedestrian pathway by the River Forest 
Neighborhood Plan adopted by the City of Lake Oswego.  

Response:   This application does not involve any alternatives to the sidewalk requirements of this 

subsection. 

H.  Sidewalk and Pedestrian Pathway Width: Sidewalks and pedestrian pathways 
shall be constructed to the minimum widths shown in Table 1007-1, Minimum 
Sidewalk and Pedestrian Pathway Width, and be consistent with applicable 
requirements of Chapters 5 and 10 of the Comprehensive Plan 
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Excerpt from Table 1007-1: Minimum Sidewalk and Pedestrian Pathway Width 

Street Type Residential Sidewalk 

Local 5 feet 

Arterial 5 feet 

1.  The entire required width of sidewalks and pedestrian pathways shall 
be unobstructed.  

… 

3. A sidewalk set back from the curb by at least five feet may be one foot 
narrower (but not less than five feet) than the standard listed above. 
This five-foot separation strip shall be landscaped and shall be 
maintained by the adjacent property owner. The landscape strip may 
contain fixed objects provided that sight distance and roadside clear 
zone standards are satisfied pursuant to the Clackamas County 
Roadway Standards.  

… 

Response:   As shown on the Preliminary Street Plan (Exhibit A), sidewalks are planned to be 5 feet 

wide and unobstructed. The landscape strips will contain street trees and streetlights, 

meeting the applicable sight distance requirements. Therefore, these criteria are met.  

I.  Accessways: Accessways shall comply with the following standards:  

1. Accessways shall be required where necessary to provide direct 
routes to destinations not otherwise provided by the road system and 
where topography permits. Developments shall not be required to 
provide right-of-way for accessways off-site to meet this requirement. 
If right-of way is available off-site, the developer may be required to 
improve an accessway off-site up to 150 feet in length.  

2.  Accessways shall provide safe, convenient access to facilities 
generating substantial pedestrian or bicycle trips, such as an existing 
or planned transit stop, school, park, church, daycare center, library, 
commercial area, or community center. Facilities such as these shall 
be accessible from dead-end streets, loops, or mid-block locations. 
Where required, accessways shall be constructed at intervals of no 
more than 330 feet, unless they are prevented by barriers such as 
topography, railroads, freeways, pre-existing development, or 
environmental constraints such as streams and wetlands.  

3. An accessway shall include at least a 15-foot-wide right-of-way and 
an eight-foot-wide hard surface. For safety, accessways should be as 
straight as practicable and visible from an adjacent use if practicable. 
Removable bollards or other large objects may be used to bar motor 
vehicular access. 

4.  So that they may be safely used at night, accessways shall be 
illuminated by street lights or luminaires on shorter poles. Separate 
lighting shall not be required if existing lighting adequately 
illuminates the accessway.  

5. Fences are not required, but the height of a fence along an accessway 
shall not exceed six feet.  

6.  Ownership and maintenance responsibility for accessways shall be 
resolved during the development review and approval process.  
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Response:   The local road system provides direct routes to destinations to each residential lot and to 

SE 142nd Avenue. Therefore, alternative accessways are not necessary and these 

standards are not applicable. 

K.  Bikeways: Bikeways shall be required as follows:  

1.  Shoulder bikeways, bike lanes, bike paths, or cycle tracks shall be 
included in the reconstruction or new construction of any street if a 
bikeway is indicated in Chapters 5 and 10 of the Comprehensive Plan 
and on Comprehensive Plan Map 5-2a or 5-2b; NCPRD’s Park and 
Recreation Master Plan; or Metro’s Regional Trails and Greenways 
Map.  

2.  Shoulder bikeways, bike lanes, bike paths, or cycle tracks shall be 
considered in the reconstruction or new construction of any other 
arterial or collector.  

3. Within urban growth boundaries, shoulder bikeways, bike lanes, bike 
paths, or cycle tracks shall be constructed from new public or private 
elementary, middle school, and high school facilities to off-site 
bikeways to provide continuous bicycle route connections within and 
between surrounding developments, unless precluded by existing 
development.  

Response:   As discussed in the findings to Code Section 1007.04.B.4, Comprehensive Plan Map 5-2a 

(Figure 5) indicates a planned bikeway along SE 142nd Avenue. As shown on the 

Preliminary Street Plan (Exhibit A), the project includes a bike lane, as part of the planned 

street improvements along the site’s SE 142nd Avenue frontage. 

L.  Trails: Trail dedications or easements shall be provided and developed as 
shown on Comprehensive Plan Map IX-1, Open Space Network & Recreation 
Needs; the Facilities Plan (Figure 4.3) in NCPRD’s Park and Recreation 
Master Plan; and Metro’s Regional Trails and Greenways Map. 

Response:   The maps listed in the subsection above are conceptual and are merely guidelines for 

future refinement during site-specific design. As noted earlier, the project site has natural 

resource overlay designations and is constrained by steep slopes in the portion of the site 

where the future trail is assumed in the various long-range planning documents. 

Additionally, there is a discrepancy between the planned trail route in the Comprehensive 

Plan and NCPRD Master Plan. The County's Comprehensive Plan Map 9-1 (Figure 8, below) 

identifies east-west trail alignment through the project site, which is different than the 

north-south trail alignment envisioned in NCPRD’s Park and Recreation Master Plan 

(Figure 8, below) as well as on Metro's Regional Trails System Plan (Figure 6, above). An 

easement to North Clackamas Parks and Recreation District’s (NCPRD) is planned to be 

provided for the future construction of the regional trail by NCPRD. In consultation with 

qualified natural resource professionals, the project design team has identified a potential 

location for the future public trail, which generally follows the existing asphalt trail 

through the open space area that is present on the site today. This location is generally 

consistent with the alignment contemplated in the County’s and Metro’s long-range 

planning document. 
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Figure 8. Enlargement of the Project Site Location on the County's Comprehensive Plan 

Map 9-1, Open Space Network & Recreation Needs

 

 

Figure 9. Enlargement of the Project Site Location on NCPRD’s Park and Recreation 

Master Plan, the Facilities Plan (Figure 4.3)   
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… 

N.  Pedestrian and Bicycle Circulation: The pedestrian and bicycle circulation 
connections shown on Comprehensive Plan Maps X-CRC-3, Clackamas 
Regional Center Area Design Plan Urban Design Elements, X-CRC-7, 
Clackamas Regional Center Area Design Plan Pedestrian and Bicycle 
Circulation Network, and X-CRC-7a, Clackamas Regional Center Area 
Design Plan Walkway Network, shall be provided.   

Response:   The project site is outside the Clackamas Regional Center Area boundary shown on the 

above listed maps; therefore, these maps are not applicable to Iseli Estates. 

1007.05 TRANSIT AMENITIES  

All residential, commercial, institutional, and industrial developments on existing and 
planned transit routes shall be reviewed by Tri-Met or other appropriate transit 
provider to ensure appropriate design and integration of transit amenities into the 
development. The design shall not be limited to streets, but shall ensure that 
pedestrian/bikeway facilities and other transit-supportive features such as shelters, 
bus pull-outs, park-and-ride spaces, and signing will be provided. The designs shall 
comply with Tri-Met standards and specifications. 

Response:   To the Applicant’s knowledge, transit routes are not planned along SE 142nd Avenue; 

therefore, this standard is not applicable to Iseli Estates PUD. 

1007.06 Street Trees  

A.  Within the Portland Metropolitan Urban Growth Boundary, street trees are 
required on all road frontage—except frontage on private roads or access 
drives--for subdivisions, partitions, multifamily dwellings, three-family 
dwellings, attached single-family dwellings where three or more dwelling 
units are attached to one another, and commercial, industrial, or institutional 
developments, except that for structural additions to existing commercial, 
industrial, or institutional buildings, street trees are required only if the 
addition exceeds 10 percent of the assessed value of the existing structure, or 
999 square feet. Street trees shall comply with the following standards:  

1.  Partial or complete exemptions from the requirement to plant street 
trees may be granted on a case-by-case basis. Exemptions may be 
granted, for example, if the exemption is necessary to save existing 
significant trees which can be used as a substitute for street trees.  

2.  Street trees to be planted shall be chosen from a County-approved list 
of street trees (if adopted), unless approval for planting of another 
species is given by the Department of Transportation and 
Development. Trees listed in Table 1007-2, Prohibited Street Trees, 
shall not be planted as street trees. 

3.  Location and planting of street trees may be influenced by such 
conditions as topography, steep terrain, soil conditions, existing trees 
and vegetation, preservation of desirable views, and solar access.  

4.  Planting of street trees shall be coordinated with other uses which 
may occur within the street right-of-way, such as bikeways, 
pedestrian paths, storm drains, utilities, street lights, shelters, and 
bus stops.  

5. Street trees at maturity shall be of appropriate size and scale to 
complement the width of the street or median area. 
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Response:   As shown on the Preliminary Landscape Plan (Exhibit A), the project provides street trees, 

as required by this Code. 

… 

1007.07 Transportation Facilities Concurrency   

A.  Subsection 1007.07 shall apply to the following development applications: 
design review, subdivisions, partitions, and conditional uses.    

B.  Approval of a development shall be granted only if the capacity of 
transportation facilities is adequate or will be made adequate in a timely 
manner. 

Response:   As demonstrated in the Traffic Impact Study (TIS) completed by Lancaster Mobley (Exhibit 

G), the capacity of transportation facilities is adequate to support the planned project.  

Section 1011  Open Space and Parks 

1011.01 Area of Application  

A. Section 1011 applies to areas generally indicated as Open Space on 
Comprehensive Plan Map IV-6, North Urban Area Land Use Plan Map, or on 
the Mt. Hood Community Plan Map when one or more of the following open 
space resources is present:  

3.  Hillsides of more than 20 percent slope;  

7.  Significant natural areas; and  

Response:   A portion of the subject property is within the Resource Protection Open Space 

designation overlay on the Comprehensive Plan Map 4-6 and contains hillsides of over 20 

percent slope. Per ORS 197.307(4), “a local government may adopt and apply only clear 

and objective standards, conditions and procedures regulating the development of 

housing”; therefore, only “clear and objective” standards of ZDO Section 1011 regulating 

high-priority open space are applicable to this project. 

C.  Open space regulated pursuant to Subsection 1011.02(A) or (B) shall be 
categorized as follows: 

1.  High-priority open space is: 

a. Land or water necessary to assure a continuous network of 
open space (e.g., stream corridor, forested hillside); 

b. Land over 35 percent slope; 

c. Confirmed land movement hazard areas; 

d. Areas judged to have severe erosion potential due to soil 
type, geologic structure, and vegetation; 

e. Bodies of water such as rivers, lakes, or lagoons; 

f. Wetlands; and 

g. Significant natural areas. 

2.  Second-priority open space is: 

a. Land greater than 20 percent slope and less than 35 percent 
slope; 
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b. Distinctive urban forests; 

c. Land within a special flood hazard area, as defined in 
Section 703, or within 25-year flood limits where special 
flood hazard areas have not been designated; 

d. Land used as a recharge area for wetlands; and 

e. Areas of high visual sensitivity. 

Response:   The subject site contains areas of both high-priority and second-priority open space. High-

priority open space areas on the subject site include Sieben Creek, its tributaries, 

wetlands, and land over 35 percent slope. Second-priority open space areas only consist 

of one category—slopes between 20 and 30 percent. 

1011.02  Development Standards and Limitations 

A.  Site planning and development shall avoid disturbance of identified open 
space resources, except as provided in Subsections 1011.02(B) and (C). Full 
use should be made of density transfers pursuant to Section 1012, Lot Size and 
Density, siting of structures and roads, and other appropriate means of 
designing the development around the open space. 

Response:   The site layout for Iseli Estates Planned Unit Development (PUD) has been thoughtfully 

designed to avoid encroachment into the open space resources to the maximum extent 

possible:  out of a ±21.12-acre site, ±10.5 acres of which are within the mapped open 

space overlay, encroachment is planned to occur within only ±0.6 acres. Iseli Estates PUD 

protects ±9.6 acres of natural resources in a single continuous open space tract, which 

includes primary protected water features and Habitat Conservation Area. In accordance 

with the above subsection, this application utilizes density transfer as one of the design 

techniques aimed at preserving a large area of open space. Additionally, the public streets 

and residential lots have been generally sited on the northeastern side of the property to 

avoid encroachment into open space resources. SE Iseli Drive terminates in a cul-de-sac 

in order to avoid encroachment into the open space overlay on the western portion of 

the site. Please refer to the Natural Resources Assessment (Exhibit E) for additional 

information.  

B. High-priority open space shall be preserved outright, except: 

1.  Development on hillsides over 35 percent slope shall be subject to 
Subsection 1002.01(B). 

Response:   Nearly the entirety of high-priority open space on this property is planned to be preserved 

outright through the project’s open space tract. However, in order to provide the required 

public improvements and to meet the dimensional standards for the residential lots, a 

minor encroachment into high-priority open space of ±3,000 square feet in area is 

necessary. As shown on the Open Space Classification Plan (Exhibit J), a very limited 

amount of encroachment is required to occur within steep slopes. Encroachment is not 

planned into other types of high-priority open space.  

The unavoidable construction activities that are planned to occur within the steep slopes 

over 35 percent comply with the standards of Subsection 1002.01(B) as follows:  
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• 1002.01(B)1: The responses below demonstrate compliance with the Subsections 
1002.01(A)(1) through (6). 

• 1002.01(A)1: As demonstrated on the Preliminary Grading and Erosion and 
Sediment Control Plan (Exhibit A), the future residential lots and public streets 
planned with this project are generally clustered away from the steeply sloping 
areas and are located within the flattest portions of the site with slopes less than 
20 percent.  

• 1002.01(A)2: As demonstrated on the Preliminary Grading and Erosion and 
Sediment Control Plan (Exhibit A), in those few limited areas where grading of 
slopes over 20 percent is unavoidable, grading, stripping of vegetation, and lot 
coverage by structures does not exceed 30 percent of those slopes.  

• 1002.01(A)3: Iseli Estate preserves the natural features of the site by locating the 
residential lots away from the steeply sloped areas associated with Sieben Creek. 
The residential density transfer provision of the ZDO is utilized to preserve the 
natural open space area in a ±9.6-acre open space tract. 

• 1002.01(A)4: As demonstrated on the Preliminary Grading and Erosion and 
Sediment Control Plan (Exhibit A), this application does not include mass pad 
grading or terracing. 

• 1002.01(A)5: As demonstrated on the Preliminary Street Plan (Exhibit A), the 
project will construct public streets per approved cross sections for a standard 
Local Street functional classification, in compliance with the County’s 
Transportation System Plan for this area.  

• 1002.01(A)6: As demonstrated on the Preliminary Grading and Erosion and 
Sediment Control Plan (Exhibit A), landscaped areas are planned to be seeded 
following hard surface improvements and grading. Iseli Estates Homeowners' 
Association CC&Rs will contain maintenance provisions for the slopes. 

• 1002.01(B)2: A geotechnical engineering report meeting the standards of the ZDO 
is included in this land use application as Exhibit G. 

• 1002.01(B)3: Vehicular access to the site is planned to be provided on a flat 
portion of the site at the intersection of SE Wenzel Drive and SE 142nd Avenue and 
does not require cut, fill, blasting, retaining walls, or other terrain alterations. 
Slopes exceeding 35 percent are present along the southeastern boundary of Tax 
Lot 600, not near the access. They are man-made slopes that were created with 
the construction of SE 142nd Avenue. 

• 1002.01(B)4: As noted above, slopes over 35 percent that require grading abut SE 
142nd Avenue and do not possess scenic qualities. That is the only area on the 
project site where an encroachment is planned to occur. The remaining steep 
slopes exceeding 35 percent on the property, which are concentrated in the 
western portion of Tax Lot 600, will be preserved in their natural state and 
protected in an open space tract. Any temporary soil disturbance required for site 
improvements will be returned to pre-existing condition and revegetated. A 2.4-
acre portion of Tax Lot 800, which also contains steep slopes, will remain 
unimproved as a remainder lot. Slopes over 30 percent are not present in the area 
along the northern boundary of Tax Lot 800, where a stormwater facility is 
planned. 
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• 1002.01(B)5: This land use application includes a Preliminary Grading and Erosion 
and Sediment Control Plan (Exhibit A) and Preliminary Stormwater Report (Exhibit 
I). 

• 1002.01(B)6: The scope of this application does not include the construction of 
buildings. As demonstrated on the preliminary plans (Exhibit A), the building 
envelopes for the future construction of the single-family homes on the lots 
containing slopes over 30 percent are located on the flat portions of the lots, and 
the slopes are planned to be within the rear yard setbacks. 

E.  All open space requirements of Section 1011 shall be met using one or more of 
the following options:  

1.  Dedication to the public;  

2.  Placement under a legally responsible group, such as a homeowner's 
association;  

3.  Preservation through conservation easements but maintained by 
individual land owners; or  

4.  Some other suitable mechanism acceptable to the County. 

Response:   As shown on the preliminary plans (Exhibit A), a ±9.6-acre open space area is planned to 

be preserved in a tract owned and maintained by a Homeowners’ Association or other 

similar entity. A ±2.4-acre remainder lot also contains a portion of the mapped open space 

overlay. 

1011.04  Park and Easement Dedication 

A.  The standards and requirements of Section 1011 shall be applied whenever 
land is to be dedicated for a park, recreation area, or easement.  

… 

Response:   Iseli Estates PUD dedicates an easement for the future regional trail planned by North 

Clackamas Parks and Recreation District (NCPRD), pursuant to the standards of Section 

1011. The written narrative for the associated Iseli Estates Subdivision land use 

application contains additional details about the planned easement and the consistency 

of the planned design with the NCPRD’s and Metro’s long-range planning documents and 

the conceptual alignment of the future trail. 

Section 1012  Lot Size and Density 

1012.02  Minimum Lot Size Exceptions 

Response:   Per ZDO Section 315, there is no minimum lot size in a PUD; therefore, Subsection 1012.02 

does not apply to this project. 

1012.03  Maximum Lot Size 

In subdivisions, partitions, and replats in the VR-5/7, VR-4/5, and VTH Districts, lots 
and parcels shall comply with the maximum lot size standards of the applicable zoning 
district, except as established by Subsections 1012.03(A) through (C) for the VR-5/7 
and VR-4/5 Districts. 

Response:   Maximum lot size standards do not apply in R-8.5 and R-15 zoning districts; therefore, 

Subsection 1012.03 does not apply to this application. 

… 
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1012.05 Maximum Density 

If this Ordinance establishes a district land area (DLA) for the applicable zoning 
district, the proposed development shall be limited to a maximum density. Except as 
necessary to implement a minimum lot size exception granted pursuant to Subsection 
1012.02 or as established by Subsections 1012.06 and 1012.07, maximum density shall 
be calculated as follows.  

A.  Calculate the land area of the subject property. The result is gross site area 
(GSA).  

B.  Subtract the following from GSA:  

1.  The land area of new county, public, or private roads (NR) in the HR, 
MRR, Urban Low Density Residential, VR-4/5, VR-5/7, and VTH 
Districts, except: 

a.  If NR exceeds 15 percent of the GSA, only 15 percent of the 
GSA shall be subtracted.  

b.  No subtraction shall be made for strips of land adjacent to 
existing road rights-of-way when such strips are required to 
be dedicated as a condition of approval;  

2.  In a zoning district other than HR and MRR, any land area of the 
GSA in the following highly restricted areas (HRA), except that no 
subtraction shall be made for HRA that will remain undeveloped, in 
which case density accruing to these areas may be transferred to 
unrestricted areas:  

a.  Slopes greater than 50 percent; 

b.  Mass movement hazards regulated by Section 1003, Hazards 
to Safety;  

c.  The floodway of the Floodplain Management District 
regulated by Section 703, Floodplain Management District;  

d.  The Willamette River and the required buffer area regulated 
by Section 705, Willamette River Greenway;  

e.  Habitat Conservation Areas regulated by Section 706, 
Habitat Conservation Area District (HCAD); and  

f.  Water Quality Resource Areas regulated by Section 709, 
Water Quality Resource Area District; and 

3.  In a zoning district other than HR and MRR, fifty percent of the land 
area of any portions of the GSA in the following moderately restricted 
areas (MRA), except that no subtraction shall be made for MRA that 
will remain undeveloped, in which case density accruing to these 
areas may be transferred to unrestricted areas:  

a.  Slopes equal to or greater than 20 percent and less than or 
equal to 50 percent; and  

b.  Areas outside the floodway but within the Floodplain 
Management District regulated by Section 703.  

… 

C.  Divide the NSA by the DLA of the applicable zoning district. The result is 
base density (BD). The calculations that result in a determination of BD are 
represented by the following formula: {GSA – [NR + HRA + (MRA x 0.5)]} / 
DLA = BD   
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… 

F.  Any partial figure of one-half or greater shall be rounded up to the next whole 
number, except partial figures shall be rounded down for a subdivision, 
partition, or replat of 10 lots or fewer in an Urban Low Density Residential, 
VR-4/5, or VR-5/7 District. 

G.  The result is maximum density, except that the result shall be reduced as 
necessary to:  

1.  Comply with the minimum lot size standards, if any, of the applicable 
zoning district, as modified by Subsection 1012.02;  

… 

3.  Ensure that, in all other Urban Low Density Residential Districts, the 
density of the developed portion of the subject property does not 
exceed one dwelling unit per 3,630 square feet of land area. 

Response:   Maximum density calculations for the subject site are shown in Table 2, below. Based on 

the calculation method prescribed by this subsection of the ZDO, maximum density at 

Iseli Estates is 69 units, which includes 33 dwelling units in the R-8.5-zoned property and 

36 dwelling units transferrable from R-15-zoned property to the buildable land area 

within the R-8.5 district. Iseli Estates PUD is planned to provide 40 residential lots; 

therefore, it meets the maximum density standards. 

Table 2. Iseli Estates PUD Maximum Density Calculations  
R-8.5 R-15 

Land area of the subject property (GSA) ±379,500 sq. ft. ±540,408 sq. ft. 

New right-of-way, up to 15% of GSA (NR) 

±56,925 sq. ft. 0 

Developed Highly Restricted Areas (HRA)  ±453 sq. ft. ±240 sq. ft. 

Developed Moderately Restricted Areas (MRA)  ±80,254 sq. ft. ±8,979 sq. ft. 

Net Site Area (NSA)  
GSA - [NR + HRA + (MRA x 0.5)]= NSA ±282,448 sq. ft.  ±535,679 sq. ft. 

District Land Area (DLA) 8,500 sq. ft. 15,000 sq. ft. 

Base Density (BD)  
NSA/ DLA = BD 33.2 units 35.7 units 

Density Bonus  N/A N/A 

Maximum Density  33 units 36 units 

… 

1012.08 Minimum Density 

A minimum density standard applies in the Urban Low Density Residential, HDR, 
MR-1, MR-2, PMD, RCHDR, SHD, and VA Districts. Minimum density shall be 
calculated as follows: 

A. Calculate the land area of the subject property. The result is gross site area 
(GSA). 

B.  Subtract the following from GSA: 

1. The land area of new county, public, or private roads and strips of 
land dedicated adjacent to existing road rights-of-way (NR); 

2. Slopes equal to or greater than 20 percent; 
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3. Mass movement hazards regulated by Section 1003, Hazards to 
Safety; 

4. Areas in the Floodplain Management District regulated by Section 
703, Willamette River Greenway;; 

5. The Willamette River and the required buffer area regulated by 
Section 705; 

6. Habitat Conservation Areas (HCA) regulated by Section 706, Habitat 
Conservation Area District (HCAD), provided that the HCA, or 
portion thereof, to be subtracted is protected from development by a 
restrictive covenant or a public dedication, and provided that the 
subject property was inside the Portland Metropolitan Urban Growth 
Boundary on January 1, 2002; 

7. Water Quality Resource Areas regulated by Section 709, Water 
Quality Resource Area District (WQRAD); and 

8. Land to be dedicated to the public for park or open space use. 

C. In the RCHDR District, the minimum density is 30 dwelling units per net 
acre. Otherwise, divide by the district land area of the applicable zoning 
district and multiply the result: 

1. By 80 percent in Urban Low Density Residential Districts. 
…; 

… 

D. Any partial figure of one-half or greater shall be rounded up to the next whole 
number. 

E. The result is minimum density. 

Response:   Minimum density calculations for the subject site are shown in Table 3, below. Based on 

the calculation method prescribed by this subsection of the ZDO, a minimum of 23 

dwelling units are required by the zoning designations on the subject property, which 

includes 22 units in the R-8.5 district and 1 unit in the R-15 district. Iseli Estates PUD is 

planned to provide 40 residential lots; therefore, it meets the minimum residential 

density standards. 

Table 3. Iseli Estates PUD Minimum Density Calculations  
R-8.5 R-15 

Land area of the subject property (GSA) ±379,500 sq. ft. ±540,408 sq. ft. 

New right-of-way   ±69,048 sq. ft.  0 

Slopes ≥20 percent ±80,707 sq. ft. ±56,287 sq. ft. 

Mass movement hazards 0 0 

Habitat Conservation Areas 0 ±298,976 sq. ft. 

Water Quality Resource Areas 0 ±164,453 sq. ft. 

Net Site Area (NSA) ±229,745 sq. ft.  ±20,692 sq. ft. 

District Land Area (DLA) 8,500 sq. ft. 15,000 sq. ft. 

Minimum Residential Density (NSA/DLA x 80%) 22 DU’s 1 DU’s 
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Section 1013  Planned Unit Developments   

Section 1013 applies to subdivisions, partitions, and replats as follows:  

A.  A subdivision, partition, or replat may be developed as a planned unit 
development in residential, commercial, and industrial zoning districts, 
except the FU10 District.  

Response:   The subject site is designated Urban Low Density Residential by the Comprehensive Plan, 

and, at ±21 gross acres, it is of sufficient size to be a planned development consistent with 

the purpose of this section. A portion of the site is currently zoned FU-10; however, this 

application includes a zone change from FU-10 to R-8.5 and R-15 (Low Density 

Residential).  

B.  In an Urban Low Density Residential, MRR, or HR District, a subdivision, 
partition, or Type II replat shall be developed as a planned unit development 
if the subject property is larger than one acre and at least 10 percent of the 
subject property is designated Open Space on Comprehensive Plan Map IV-
6, North Urban Area Land Use Plan Map; X-MH-1, Resource Protection 
Open Space; XMH-2, Resource Protection Open Space; X-MH-3, Resource 
Protection Open Space; or X-MH-5, Government Camp Village Plan 
Resource Protection Open Space.   

Response:   The subject property is greater than 1 acre, and over 10 percent of the site is designated 

as Resource Protection Open Space on the Comprehensive Plan Map 4-6. Therefore, this 

property is required to be developed as a PUD.  

1013.02 Accessory Uses     

The following accessory uses are permitted in a planned unit development. As used in 
Subsection 1013.02, accessory use means a subordinate use, the function of which is 
clearly incidental to that of the main use(s) in the planned unit development. 

A.  Recreational uses, such as bicycle trails, golf courses, nature preserves, 
playgrounds, recreation rooms, swimming pools, tennis courts, walking trails, 
and wildlife sanctuaries; … 

Response:   The project includes the following permitted accessory uses: preservation of open space 

in separate tracts and dedication of an easement for a regional trail through the property.

  

1013.03 Dimensional and Development Standards  

A. Natural or Unique Features: To the maximum extent possible, the plan and 
design of the development shall assure that natural or unique features of the 
land and environment are preserved.    

Response:   The project preserves natural and unique features on the site to the maximum extent 

possible through establishing an open space tract, accounting for about 45 percent of the 

project site area. 

B. Maximum Number of Lots: In the RA-2, RR, RRFF-5, and FF-10 Districts, 
the number of residential lots in a planned unit development shall not exceed 
10. 

Response:  The project site is not located in any of the above listed districts; therefore, this subsection 

does not apply. 
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C.  Open Space:  

1.  A minimum of 20 percent of the gross site area shall be open space.  

Response:  Open Space Tract B is ±9.6 acres, which is ±45 percent of the site.  

2.  Open space tracts may include recreational uses permitted pursuant 
to Subsection 1013.02(A), bicycle trails, walking trails, natural or 
landscaped buffer areas, bus shelters, and significant natural 
vegetation or landscape features. 

Response:  Open Space Tract B includes the dedication of an easement to NCPRD for the future 

construction of the segment of a regional trail.  

3.  Open space shall not include: 

a.  Parking areas or driveways, except those serving 
recreational uses permitted pursuant to Subsection 
1013.03(C)(2) ; or  

b.  Roads.   

Response:  Open space is not planned to include areas for parking, driveways, or roadways.  

4.  The PUD shall be designed so that no lot or parcel is located more 
than 1000 feet from an open space tract.  

Response:  As demonstrated on the Preliminary Subdivision Plan (Exhibit A), each lot in Iseli Estates 

is within ±1,000 feet of an open space tract.  

5.  All lots or parcels within the PUD shall have reasonable access to at 
least one open space tract.  

Response:  As demonstrated on the Preliminary Subdivision Plan (Exhibit A), each lot in Iseli Estates 

is planned to have reasonable access to an open space tract.  

6.  Each open space tract shall be large enough for recreational use 
unless the open space is intended to protect significant natural 
features from impacts associated with use or development.  

Response:  Tract B is ±9.6 acres; however, it does contain protected natural resources and is not 

intended for recreational uses, other than the future regional trail connection. Tract A is 

intended for a stormwater management facility.  

7.  The open space restrictions shall continue in perpetuity, unless the 
restrictions are modified pursuant to either Section 1309, 
Modification, or the approval of a new land use permit application 
provided for by this Ordinance. 

Response:  As demonstrated by the Preliminary Subdivision Plan (Exhibit A), open space is preserved 

in a tract; therefore, the open space restrictions are planned to continue in perpetuity. 

D.  Parking: The following may be required after consideration of street type, 
width, traffic volume, transit amenities, and pedestrian circulation: guest 
parking for dwellings and sufficient parking space for storage of residents’ 
recreational vehicles. 

1.  If required, recreational vehicle parking shall be located so as to be 
compatible with the surrounding development. If located on the 
perimeter of the PUD, it shall be screened from adjacent properties.  

Response:  Iseli Estates PUD is not planned to include specified areas for RV parking. 
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2.  Off-street parking may be provided on each lot or parcel or in parking 
areas in proximity to the dwellings they serve, provided that such 
common parking areas shall be developed on a platted tract 
designated for parking.  

Response:   Off-street parking is planned to be provided on the individual lots in the form of driveways 

and garages. Compliance with parking standards will be assured at time of building permit 

issuance.  

E.  Homeowners Association: A homeowners association, or acceptable 
alternative, is required pursuant to Subsection 1105.03(D).  

Response:   A homeowners' association can be established for this project prior to the recording of 

the final plat, as necessary.  

Section 1017 Solar Access Ordinance for New Development  

… 

1017.03  Design Standard 

Except as established by Subsection 1017.04, a minimum of 70 percent of the lots or 
parcels in the subdivision, partition, or Type II replat shall: 

A.  Have a minimum north-south dimension of 90 feet. Undevelopable area, 
other than a required setback area, may be included in the north-south 
dimension if it abuts either of the lot lines used in calculating north-south 
dimension; and  

B.  Have a front lot line that is oriented within 30 degrees of a true east-west axis.  

Response:  As shown on the Preliminary Solar Access Plan, 17 of the 40 lots have a minimum north-

south dimension of at least 90 feet. Sixteen out of 40 lots have a front lot line that is 

oriented within 30 degrees of a true east-west axis (Lots 1 through 8, 16 through 18, 22, 

23, and 36 through 40). Access spacing requirements, natural resources, and steep slopes 

on the subject property are the basis for the layout’s design, which are the factors limiting 

the ability to reach 70 percent compliance. Therefore, an exception to this design 

standard is necessary under Section 1017.06. 

1017.04  Exceptions to Design Standard  

The minimum percentage of lots or parcels that must comply with Subsection 1017.03 
shall be reduced to the minimum extent necessary if one or more of the following site 

characteristics apply:  

A.  Density and Cost: If Subsection 1017.03 is applied, either the resulting density 
would be less than that proposed, the minimum density would be less than 
that required in Section 1012, Lot Size and Density, or on-site site 
development costs (e.g., grading, roads, and water, surface water 
management and sanitary sewer systems) are at least five percent more per 
lot or parcel than if the standard is not applied due to one of the following 
conditions: 

1.  The subject property, or a portion of the subject property for which 
the exception is sought, has a natural grade that is sloped 20 percent 
or more and is oriented greater than 45 degrees east or west of true 
south, based on a topographic survey by a professional land surveyor 
registered in the State of Oregon.  
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Response:  As shown on the Preliminary Existing Conditions Plan (Exhibit A), a large portion of the 

site contains slopes over 20 percent. If 70 percent of the lots were to meet the Solar 

Design Standards, the project could no longer accommodate 40 lots; therefore, the 

resulting density would be less than planned, resulting in the loss of needed housing. 

Additionally, the site development costs (e.g. grading, public roads, surface water 

management, water, and sanitary sewer systems) would be higher than 5 percent per lot 

if the project were to accommodate a strictly north-south lot layout for 70 percent of the 

lots. 

2.  The subject property includes a significant natural feature identified 
in the Comprehensive Plan, designated open space identified in the 
Comprehensive Plan, a highly or moderately restricted area identified 
in Subsection 1012.05, or a protected water resource and associated 
vegetated corridor regulated by the surface water management 
authority, that:  

a.  Prevents given streets, lots, or parcels from being oriented 
for solar access; and  

b.  Will remain undeveloped.  

Response:  As shown on the Preliminary Existing Conditions Plan (Exhibit A), subject property 

includes a protected WQRDA and the associated Vegetated Corridor regulated by 

Clackamas WES, contains mapped Habitat Conservation Area overlay, and a portion of 

the site is within Resource Protection Open Space designation in the Comprehensive Plan. 

In order to avoid encroachment into the resources and protect these natural features, 

residential density was transferred from the restricted areas to the buildable portion of 

the site. As a result, homes will be clustered on the ±8.7-acre flat portion of the site, and 

a number of lots will have east-west orientation. Therefore, the above criteria for an 

exception to solar design standard are met. 

3.  Existing road patterns must be continued through the subject 
property or must terminate on-site to comply with applicable road 
standards or planned roads in a way that prevents given streets, lots, 
or parcels from being oriented for solar access.  

Response:  SE Wenzel Drive will be extended west through the site. That access point location is 

predetermined by the existing road intersection; consequently, some of the lots with 

frontage on SE Iseli Lane cannot achieve a minimum 90-foot depth. Additionally, the Code 

requires that the Applicant provides street access to the adjacent properties on the north 

and south boundaries of the subject site. The resulting street pattern is oriented in a 

north-south direction, thereby preventing lots in the project from being oriented for solar 

access. Therefore, the above criterion for an exception to solar design standard is met. 

… 

Section 1100  Development Review Process  

Section 1105  Subdivisions, Partitions, Replats, Condominium Plats, and Vacations of Recorded 
Plats 

1105.02 Submittal Requirements for Subdivisions, Partitions, and Replats 

In addition to the submittal requirements identified in Subsection 1307.07(C), an 
application for a subdivision, partition, or replat shall include:  
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A.  Five copies of a preliminary plat for the proposed subdivision, partition, or 
replat. The preliminary plat shall be drawn to a scale of not less than one inch 
equals 20 feet and not more than one inch equals 200 feet. If the preliminary 
plat is larger than 11 inches by 17 inches, five reduced-sized, legible copies of 
the preliminary plat shall be submitted on eight-and-one-half-inch by 14-inch 
or 11-inch by 17-inch paper. The following information shall be included on 
the preliminary plat or by separate attachment: 

1.  Source of domestic water and location of any existing and proposed 
wells;  

2.  Method of wastewater disposal and location of any existing and 
proposed on-site wastewater treatment systems;  

3.  Existing and proposed utility lines and facilities;  

4.  Calculations demonstrating that the proposed density complies with 
the minimum and maximum density standards of Section 1012, Lot 
Size and Density, or for zoning districts not subject to Section 1012, 
demonstrating compliance with the minimum lot size in the 
applicable zoning district;  

5.  Locations, dimensions, and area of each lot, parcel, and tract;  

6.  The north-south dimension and front-lot-line orientation of each 
proposed lot or parcel, except for lots or parcels for which an 
exception from the solar design standard of Subsection 1017.03 is 
requested pursuant to Subsection 1017.04. For the purpose of this 
submittal requirement, north-south dimension and front lot line are 
defined in Subsection 1017.02;   

7. Date the preliminary plat was prepared;  

8.  North arrow;  

9.  Identification of each lot or parcel by number;  

10.  Locations and widths of all roads abutting the subject property, 
including road names, direction of drainage, approximate grades, 
and whether public or private;  

11.  Locations and widths of all proposed roads, including proposed 
names, approximate grades, radii of curves, and whether public or 
private;  

12.  Location and width of legal access to the subdivision or partition, 
other than public or County roads, if applicable;  

13.  Contour lines at two-foot intervals if 10 percent slope or less or five-
foot intervals if exceeding 10 percent slope within an urban growth 
boundary; contour lines at 10-foot intervals outside an urban growth 
boundary; source of contour information;  

14.  Locations of all seasonal and perennial drainage channels, including 
their names, if known, and direction of flow;  

15.  Locations and widths of all existing and proposed easements, to 
whom they are conveyed and for what purpose;  

16.  Locations and dimensions of all existing and proposed driveways and 
walkways;  

17.  Locations and dimensions of existing structures and their setbacks 
from existing and proposed lot lines;  
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18.  Locations and dimensions of all areas to be offered for public 
dedication and the intended use of such areas;  

19.  Boundaries and type of restricted areas identified in Subsection 
1012.05, as applicable;  

20.  Locations of all significant vegetative areas, including, but not 
limited to, major wooded areas, specimen trees, and bearing trees; 
and  

21.  For a proposed subdivision, a plat name approved by the County 
Surveyor pursuant to Oregon Revised Statutes 92.090; 

Response:   The required information listed above is included in the preliminary plans (Exhibit A), as 

applicable. These application submittal requirements are met.  

B. Preliminary statements of feasibility required pursuant to Section 1006, 
Utilities, Street Lights, Water Supply, Sewage Disposal, Surface Water 
Management, and Erosion Control; 

Response:   Preliminary Statements of Feasibility have been obtained and are included in the 

application materials as Exhibit F.   

C. If the subject property includes land designated Open Space by the 
Comprehensive Plan, a vicinity map showing the location of the subject 
property in relation to adjacent properties, roads, bikeways, pedestrian access, 
utility access, and manmade or natural site features that cross the boundaries 
of the subject property; 

Response:   The preliminary plans (Exhibit A) include the above information.  

D.  If the subject property includes land designated Open Space by the 
Comprehensive Plan, an existing conditions map of the subject property 
showing:  

1.  Contour lines at two-foot intervals for slopes of 20 percent or less 
within an urban growth boundary; contour lines at five-foot intervals 
for slopes exceeding 20 percent within an urban growth boundary; 
contour lines at 10- foot intervals outside an urban growth boundary; 
source of contour information.  

2.  Slope analysis designating portions of the site according to the 
following slope ranges and identifying the total land area in each 
category: zero to 20 percent, greater than 20 percent to 35 percent, 
greater than 35 percent to 50 percent, and greater than 50 percent;  

3.  Drainage;  

4.  Potential hazards to safety, including areas identified as mass 
movement, flood, soil, or fire hazards pursuant to Section 1003, 
Hazards to Safety;  

5.  Marsh or wetland areas, underground springs, wildlife habitat areas, 
and surface features such as earth mounds and large rock 
outcroppings;  

6.  Location of wooded areas, significant clumps or groves of trees, and 
specimen conifers, oaks, and other large deciduous trees. Where the 
subject property is heavily wooded, an aerial photograph, at a scale 
of not more than one inch equals 400 feet, may be submitted and only 
those trees that will be affected by the proposed development need 
be sited accurately;  
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7.  Location of any overlay zoning districts regulated by Section 700, 
Special Districts;  

8.  Noise sources;  

9.  Sun and wind exposure;  

10.  Significant views; and  

11.  Existing structures, impervious surfaces, utilities, landscaping, and 
easements; and 

Response:   A Preliminary Existing Conditions Plan meeting the above requirements is included in the 

preliminary plans (Exhibit A). 

E.  For a proposed subdivision, a phasing plan and schedule, if the applicant 
proposes to have final plat review, pursuant to Subsection 1105.07, occur in 
two or more phases pursuant to Subsection 1105.03(D) 

Response:  Phasing is not planned during construction of Iseli Estates. Therefore, this standard does 

not apply.  

1105.03 Approval Criteria for Subdivisions, Partitions, and Replats 

A major subdivision requires review as a Type III application pursuant to Section 1307, 
Procedures. A minor subdivision or a partition requires review as a Type II application 
pursuant to Section 1307. A replat that proposes to increase the number of lots or 
parcels in the recorded subdivision or partition plat requires review as a Type II 
application pursuant to Section 1307. Otherwise, a replat requires review as a Type I 
application pursuant to Section 1307. A subdivision, partition, or replat shall be subject 
to the following standards and criteria:  

A.  The proposed subdivision, partition, or replat shall comply with the 
applicable provisions of Section 1000, Development Standards.  

Response:   Compliance with the provisions of Section 1000, Development Standards has been 

addressed previously in this narrative.  

B. In an Urban Low Density Residential District, the applicant may designate 
the proposed subdivision, partition, or replat as a zero-lot-line development. 
In a zero-lot-line development, there are no minimum rear and side setbacks 
for single-family dwellings, manufactured homes, and structures accessory to 
single-family dwellings and manufactured homes, except from rear and side 
lot lines on the perimeter of the final plat.  

Response:   This application does not include zero-lot-lines. 

C.  As part of preliminary plat approval for a subdivision, approval of a phasing 
plan and schedule to allow final plat review to occur in two or more phases, 
each of which includes a portion of the subject property, may be granted in 
consideration of such factors as the size of the proposed subdivision, 
complexity of development issues, required improvements, and other factors 
deemed relevant. If a phasing plan and schedule is approved, such approval 
shall be subject to the following: 

1.  The total number of lots in all recorded phases of the subdivision 
shall not exceed the maximum density allowed pursuant to Section 
1012, Lot Size and Density, for the gross site area included in all such 
phases. 
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2.  If one or more open space tracts are required as a condition of 
subdivision approval, the first phase shall include all required open 
space tracts for the entire subdivision.  

3.  Future phases shall be shown upon the initial and subsequent final 
plats as a “Tract Reserved for Future Development.”  

4.  As deemed necessary by the County or special districts, dedication of 
rights-of-way or easements into or through future phases may be 
required with the initial or subsequent phases, prior to platting of the 
final phase.  

Response:   Phasing is not planned for this project. Therefore, this standard does not apply.  

D.  A nonprofit, incorporated homeowners association, or an acceptable 
alternative, shall be required for ownership of, improving, operating, and 
maintaining common areas and facilities, including, but not limited to, open 
space, private roads, access drives, parking areas, and recreational uses, and 
for snow removal and storage in Government Camp.  

1.  The homeowners association shall continue in perpetuity unless the 
requirement is modified pursuant to either Section 1309, 
Modification, or the approval of a new land use permit application 
provided for by this Ordinance.  

2.  Membership in the homeowners association shall be mandatory for 
each lot or parcel owner.  

3.  The homeowners association shall be incorporated prior to recording 
of the final plat.  

4.  Acceptable alternatives to a homeowners association may include, 
but are not limited to, ownership of common areas or facilities by the 
government or a nonprofit conservation organization.  

Response:   A homeowners' association or other similar entity can be established for this project prior 

to the recording of the final plat that will adhere to the requirements of this standard. 

This standard can be met. 

E.  If the subject property is in a future urban area, as defined by Chapter 4 of the 
Comprehensive Plan, the location of proposed easements, road dedications, 
structures, wells, and on-site wastewater treatment systems shall be 
consistent with the orderly future development of the subject property at 
urban densities. 

Response:   A portion of the property is zoned FU-10 and is located in a future urban area. The 

Clackamas County Comprehensive Plan includes implementation measures to ensure 

orderly provision of public facilities and services.  

Transportation: the project complies with the County’s Transportation System Plan in 

that it dedicates right-of-way and constructs improvements along the entire site 

frontage of SE 142nd Avenue to arterial roadway standards, as well as provides new 

Local public streets.  

Water: there is an existing 12-inch potable water main in SE 142nd Avenue. As 

demonstrated in the enclosed preliminary statement of feasibility signed by Sunrise 

Water (Exhibit F), adequate water system capacity is available to serve this project. 
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Stormwater: as demonstrated in the enclosed preliminary statement of feasibility 

signed by WES (Exhibit X), this project can conform to WES stormwater standards. 

Sanitary Sewer: there is an existing sanitary sewer main in SE 142nd Avenue. The 

project will extend public sewer to the site in accordance with WES standards. As 

demonstrated in WES SPL (Exhibit F), there is adequate capacity within the existing 

sanitary sewer collection system and treatment services to serve this project. 

Street Lighting: the property will annex into Clackamas County Service District No. 5 

for street lighting.  

  Therefore, adequate public improvements are planned to be provided for Iseli Estates 

PUD at the planned urban densities (R-8.5 and R-15). 

Section 1200 Criteria for Discretionary Permits 

Section 1202 Zone Change 

1202.02 Submittal Requirements 

In addition to the submittal requirements identified in Subsection 1307.07(C), an 
application for a zone change shall include a site plan of the subject property showing 
existing improvements, and a vicinity map showing the relationship of the subject 
property to the surrounding area. An application for a zone change to NC District also 
shall include:  

A.  The requirements listed in Subsection 1102.02;  

B.  A vicinity map, drawn to scale, showing the uses and location of 
improvements on adjacent properties and properties across any road; and  

C.  A site plan, drawn to scale, showing the following:  

1.  Property dimensions and area of property;  

2.  Access to property;  

3.  Location and size of existing and proposed improvements showing 
distance from property lines and distance between improvements;  

4.  Location of existing and proposed parking; and  

5.  Location of existing and proposed pedestrian and bicycle facilities, 
including pedestrian rest and gathering areas.  

Response: The required information listed above is included in the preliminary plans (Exhibit A), as 

applicable. These application submittal requirements are met.  

1202.03 General Approval Criteria 

A zone change requires review as a Type III or IV application pursuant to Section 
1307, Procedures, and shall be subject to the following standards and criteria: 

A.  The proposed zone change is consistent with the applicable goals and policies 
of the Comprehensive Plan. 

Response: This narrative includes findings that demonstrate that the planned zone change from FU-

10 to R-15 and R-8.5 is consistent with the applicable goals and policies of the 

Comprehensive Plan. 

B. If development under the proposed zoning district designation has a need for 
any of the following public services, the need can be accommodated with the 
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implementation of the applicable service provider’s existing capital 
improvement plan: sanitary sewer, surface water management, and water. 
The cumulative impact of the proposed zone change and development of 
other properties under existing zoning designations shall be considered.  

Response:  The project requires public sanitary sewer, surface water management, and water 

service. Preliminary Statements of Feasibility (Exhibit F) have been provided by individual 

providers indicating that services are available and adequate to serve the project. 

C.  The transportation system is adequate, as defined in Subsection 1007.09(D), 
and will remain adequate with approval of the proposed zone change. … For 
the purpose of this criterion:    

1.  Adequate means a maximum volume-to-capacity ratio (v/c), or a 
minimum level of service (LOS), as established by Comprehensive 
Plan Tables 5-2a, Motor Vehicle Capacity Evaluation Standards for 
the Urban Area, and 5-2b, Motor Vehicle Capacity Evaluation 
Standards for the Rural Area.  

2.  The evaluation of transportation system adequacy shall be conducted 
pursuant to the Transportation Planning Rule (Oregon 
Administrative Rules 660-012- 0060).  

3.  It shall be assumed that the subject property is developed with the 
primary use, allowed in the proposed zoning district, with the highest 
motor vehicle trip generation rate.  

4.  The methods of calculating v/c and LOS are established by the 
Clackamas County Roadway Standards.  

5.  The adequacy standards shall apply to all roadways and intersections 
within the impact area of the proposed zone change. The impact area 
shall be identified pursuant to the Clackamas County Roadway 
Standards.  

6.  A determination regarding whether submittal of a transportation 
impact study is required shall be made based on the Clackamas 
County Roadway Standards, which also establish the minimum 
standards to which a transportation impact study shall adhere.  

7.  Notwithstanding Subsections 1202.03(C)(4) through (6), motor 
vehicle capacity calculation methodology, impact area identification, 
and transportation impact study requirements are established by the 
ODOT Transportation Analysis Procedures Manual for roadways 
and intersections under the jurisdiction of the State of Oregon.  

Response:  A Transportation Impact Analysis (TIA) meeting the criteria outlined above was prepared 

by Lancaster Mobley. The TIA (Exhibit G) demonstrates that the transportation system 

will remain adequate with the approval of the Zone Change.  

D. Safety of the transportation system is adequate to serve the level of 
development anticipated by the proposed zone change. 

Response:   The TIA (Exhibit G) includes an analysis of the transportation system safety, which 

concludes that safety of the transportation system is adequate.  
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IV. Conclusion 
This written narrative and accompanying documentation demonstrate that the application is consistent 

with the Clackamas County Comprehensive Plan and satisfies the approval criteria from Zoning and 

Development Ordinance. This written narrative, together with preliminary plans and other 

documentation included in the application materials, provides substantial evidence that supports 

approval of the application. Therefore, the Iseli Estates PUD and Zone Change application can be approved 

by Clackamas County. 
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Exhibit B: Clackamas County  
Land Use Application Forms 
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File Number �1----------� 
Sensitive Areas Certification Form 

Sensitive Area Authorization 

Property Owner: 

Name 
The Iseli Family Trust 

Address 
14917 SE 142nd Avenue 

City/State/Zip 
Clackamas, OR 97015 

Telephone 

Applicant: 
Name 

Rian Park Development, Inc. 
Address 

PO Box2559 

City/State/Zip 
Oregon City, OR 97045 

I E-mail

Telephone  E-mail 

Project Location: 
Street, road, or other descriptive location 

14917 SE 142nd Ave 
Tax lot Map ID# 

2 2E 11A, Lots 600 & 800 
River Basin 
Clackamas 

Watershed Basin 
Rock Creek 

An on-site, sensitive area reconnaissance was completed on: 

Date By Title Company 
08/17/2021 Lex Francis Natural Resource Specialist AKS Engineering & Forestry 

A. Existence of Sensitive Areas

As defined in the District's Stormwater Design Standards, sensitive areas:

Ix] do D do not exist on site (check appropriate box).

[Z] do D do not exist within 200' on adjacent properties, or D unable to evaluate adjacent

property (check appropriate box).

• If sensitive areas exist, complete Section B below.

• If sensitive areas do not exist, skip Section B, sign this form and submit to the District with
Site Assessment and Planning Checklist requirements to obtain the Sensitive Area

Authorization and subsequent Preliminary Statement of Feasibility.

150 Beavercreek Rd• Oregon City, Oregon 97045 
Phone: (503) 742-4567 •





A _vyATER

�����!�fA�: ........ 
WETLAND AND STREAM BUFFER VARIANCE APPLICATION 

REQUIRED INFORMATION FOR VARIANCE REQUEST 

(request will not be processed without all of the following information) 

Building Permit # Watershed Name Rock Creek 

Natural Resource 
� WETLAND

Zoning Permit # Type (CIRCLE ALL 
THAT APPLY) 

RIVER � 

Grading Permit # 
Stream Name 

Sieban Creek 
(if known) 

Conservation Natural Resource YES NO 
Easement Enclosed? Assessment 

Enclosed? 
(CIRCLE ONE) 

14917 SE 142nd Ave 
Iseli Estates 

Site Address Clackamas, OR 97015 Project Name 

CONTACT INFORMATION 

OWNER/APPLICANT INFORMATION 
MAINTENANCE CONTACT INFORMATION 

(2�YEAR MAINTENANCE BOND REQUIRED) 

NAME Rian Park Development, Inc. NAME 
COMPANY COMPANY 
ADDRESS PO Box 2559, Oregon City, OR 97045 ADDRESS 
PHONE PHONE 
FAX FAX 
MOBILE MOBILE 

BUFFER INFORMATION (EXISTING) BUFFER MITIGATION 

REQUIRED BUFFER WIDTH 200 MINIMUM PROPOSED 
200 (FT.) BUFFER WIDTH (FT.) 

REQUIRED BUFFER AREA 352,695 TOTAL PROPOSED BUFFER 352,695 
(SQ. FT.) AREA (SQ. FT.) 

ENCROACHMENT AREA 800 NEW BUFFER AREA TO BE n/a - enhancement mitigation 

(SQ. FT.) CREATED (SQ. FT.) is proposed 

AREA OF IMPACT 0.2% TOTAL BUFFER AREA TO BE 
(PERCENTAGE OF TOTAL RESTORED (SQ. FT, NEW 360+ 

BUFFER ON SITE) AND EXISTING) 

I will implement the buffer variance mitigation that I have proposed to ensure the long-term protection of these 
natural resource areas on my site. I agree to maintain all buffer areas on my site for a minimum of two years 
and agree to make arrangements for long term maintenance of the buffer areas with future landowners. I agree 
that I am responsible for monito · nd annual reporting of maintenance completed to comply with these rules. 
I acknowledge that failure to ad re these requirements will result in enforcement actions to bring the site into 
compliance with these rules. 



    

 

  

Exhibit C: Vesting Deed 
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Exhibit D: Clackamas County Assessor's Map 
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Exhibit E: Clackamas County Surveyor's Subdivision 
Name Confirmation 
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1

Maria Miller

From: Gonzales, Renee <RGonzales@clackamas.us>
Sent: Friday, November 19, 2021 10:54 AM
To: Maria Miller
Cc: Surveyor
Subject: RE: Subdivision Name Request

Categories: Filed by Newforma

EXTERNAL EMAIL: This email originated from outside AKS Engineering & Forestry.  
 
Hello. 
 
Your request to reserve the plat name of “ISELI ESTATES” is approved. 
 
Approved plat names may be reserved with the County Surveyor for a period of two years. 
 
We will have the approval form on file when the plat is submitted. 
 
Thank you.  
 
Renée Gonzales 
Administrative Specialist 
Clackamas County Surveyor’s Office 
Phone: (503) 742-4475 
Direct: (503) 742-4478 
 

From: Maria Miller <mariam@aks-eng.com>  
Sent: Wednesday, November 17, 2021 4:58 PM 
To: Gonzales, Renee <RGonzales@clackamas.us> 
Cc: Surveyor <Surveyor@clackamas.us> 
Subject: RE: Subdivision Name Request 
 

Warning: External email. Be cautious opening attachments and links. 

 

Hi Renee –  
 
I’d like to submit a subdivision name reservation for the attached property. 
 
Thank you, 
 
Maria Miller, AICP   
AKS ENGINEERING & FORESTRY, LLC 
P: 503.563.6151 Ext. 259 | www.aks-eng.com | mariam@aks-eng.com 



      Form # SU-0028-1 
  Rev. 1/11/18 

 

REQUEST TO RESERVE SUBDIVISION / CONDOMINIUM NAME 

 
Clackamas County Surveyor's Office 

150 Beavercreek Road, #325 
Oregon City, OR 97045 

(503) 742-4475  
E-mail address: surveyor@clackamas.us 

 

 

PLAT NAME REQUESTED: 

       

    

        

   Location of Plat: 

TWP/RANGE: 

      

SECTION#: 

      

 TAX LOT#(s): 

      

  

I understand that if the above name plat is not pending or recorded within two years, the name will be removed from  
the reserved list. 

 RESERVED BY:         

 

DATE:  

      

TELEPHONE: 

  (   )      -     

FAX: 

  (   )      -     

EMAIL ADDRESS:      

PLAT SURVEYOR: # 

      

NAME OF DEVELOPER: 

      

ADDRESS:  

      

TELEPHONE: 

  (   )      -     

 FAX: 

  (   )      -     

EMAIL ADDRESS:      

  

APPROVED BY: APPROVAL DATE: 

 

mariam
Typewritten Text
Iseli Estates

mariam
Typewritten Text
Twn 2S/Range 2E  WM

mariam
Typewritten Text
Sec.11

mariam
Typewritten Text
600 and 800

mariam
Typewritten Text
Maria Miller, AKS Engineering

mariam
Typewritten Text
11/17/2021

mariam
Typewritten Text
503 563    6151

mariam
Typewritten Text
mariam@aks-eng.com

mariam
Typewritten Text
Michael Kalina, PLS # 89558

mariam
Typewritten Text
Rian Park Development, Inc.

mariam
Typewritten Text
5020 SW Eastgate Dr., Wilsonville, OR 97070

mailto:surveyor@clackamas.us


    

 

  

Exhibit F: Preliminary Statements of Feasibility — 
WES, Sunrise Water Authority 
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Blessing, Ben

From: Tim Jannsen <tjannsen@sunrisewater.com>

Sent: Wednesday, December 8, 2021 10:01 PM

To: Nathan McCarty

Subject: Re: New project

EXTERNAL EMAIL: This email originated from outside AKS Engineering & Forestry.

Nathan:  

See answers in blue below. 

Tim 

On Fri, Dec 3, 2021 at 12:25 PM Nathan McCarty <McCartyN@aks-eng.com> wrote: 

Tim, 

You noted on the attached service provider letter that hydraulic model will need to be run once required fire 
flows have been determined. Do you have any concerns or anticipate any issues with water service before we 
start headlong into land use plans and application package? I don't anticipate any issues with water service.

In talking with Rand, we normally would correspondence with you regarding the fire flows once the grading 
has been established at the time of construction plan design – post land use approval. Does that point in a 
project still work for SWA? Yes. Whenever you know the fire flow requirements, we can run our hydraulic 
model and let you know the results. If you have specific concerns about this particular project, I would rather 
start addressing those with you now. 

Regards,

Nathan McCarty, PE

AKS ENGINEERING & FORESTRY, LLC

P: 503.563.6151 Ext. 214 | F: 503.563.6152 | www.aks-eng.com | mccartyn@aks-eng.com

From: Tim Jannsen <tjannsen@sunrisewater.com>  
Sent: Friday, November 19, 2021 1:00 PM 
To: Janelle Guiao <guiaoj@aks-eng.com> 
Cc: Bryce Donovan <bdonovan@sunrisewater.com> 
Subject: Re: New project 

EXTERNAL EMAIL: This email originated from outside AKS Engineering & Forestry.

Janelle:  

Attached is a pdf of the signed preliminary statement of feasibility. Please let me know if you have any 
questions. 

REC'D 4/11/2022-BB
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Tim 

On Tue, Nov 16, 2021 at 8:21 AM Janelle Guiao <guiaoj@aks-eng.com> wrote: 

Great, please see attached form. Thank you!  

Janelle Guiao

AKS ENGINEERING & FORESTRY, LLC

P: 503.563.6151 Ext. 294 | F: 503.563.6152 | www.aks-eng.com | guiaoj@aks-eng.com

From: Tim Jannsen <tjannsen@sunrisewater.com>  
Sent: Monday, November 15, 2021 7:11 AM 
To: Janelle Guiao <guiaoj@aks-eng.com> 
Subject: Re: New project 

EXTERNAL EMAIL: This email originated from outside AKS Engineering & Forestry.

This form should be all that is needed. The County wants you to fill out the top portion and send it to us for 
filling out the bottom portion and then I will give it back to you to submit to the County.  

Tim 

.  

On Fri, Nov 12, 2021 at 2:13 PM Janelle Guiao <guiaoj@aks-eng.com> wrote: 

Hi Tim,  

I believe the attached is the what you are referring to. is there anything else you need to accompany this form 
when it is completed ?  

Janelle Guiao

AKS ENGINEERING & FORESTRY, LLC

P: 503.563.6151 Ext. 294 | F: 503.563.6152 | www.aks-eng.com | guiaoj@aks-eng.com
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Nathan McCarty

From: Liljefelt, Valere <Valere.Liljefelt@clackamasfire.com>

Sent: Monday, December 13, 2021 12:56 PM

To: Nathan McCarty

Subject: RE: ZPAC0100-21 14917 SE 142nd Ave, Clackamas 41 lot subdivision

Categories: Filed by Newforma

Hi Nathan, 

 

Here is what Mike had to say: The scenario they compared it to was different because we had an approach from 

the north and south along two separate access roads. This one they only show our access coming from 142nd. 

Also, they have a long dead end (street B) without a turnaround, and I'm not seeing the hydrant coverage 

either.  

 

This project as designed would trigger all homes being sprinklered based on how that section reads. 

 

 

Valere Liljefelt 

Lt. Deputy Fire Marshal | Fire Prevention 

Hours: Mon – Thurs 7 am – 5 pm 

direct: 503.742.2665 

 
 

From: Nathan McCarty <McCartyN@aks-eng.com>  

Sent: Thursday, December 9, 2021 3:19 PM 

To: Liljefelt, Valere <Valere.Liljefelt@clackamasfire.com> 

Subject: RE: ZPAC0100-21 14917 SE 142nd Ave, Clackamas 41 lot subdivision 

 

Valere,  

 

Just checking back on this, would a phone call or zoom meeting be helpful to you so I can further describe the request 

written out in the 10/28/21 email below?  

 

Regards,  

Nathan McCarty, PE  

AKS ENGINEERING & FORESTRY, LLC  
P: 503.563.6151 Ext. 214 | F: 503.563.6152 | www.aks-eng.com | mccartyn@aks-eng.com  

 

From: Nathan McCarty  

Sent: Monday, November 29, 2021 8:44 AM 

To: Liljefelt, Valere <Valere.Liljefelt@clackamasfire.com> 

Subject: RE: ZPAC0100-21 14917 SE 142nd Ave, Clackamas 41 lot subdivision  

 

Valere,  

REC'D 4/11/2022-BB

McCartyN
Highlight
This project as designed would trigger all homes being sprinklered based on how that section reads.



1

Nathan McCarty

From: Liljefelt, Valere <Valere.Liljefelt@clackamasfire.com>

Sent: Tuesday, March 15, 2022 8:39 AM

To: Nathan McCarty

Subject: RE: ZPAC0100-21 14917 SE 142nd Ave, Clackamas 41 lot subdivision

Categories: Filed by Newforma

Hi Nathan, 

 

The hydrant coverage looks fine. The access to lot 29 does not meet requirements for a secondary access. Fire sprinklers 

are still required. 

 

Valere Liljefelt 

Lt. Deputy Fire Marshal | Fire Prevention 

Hours: Mon – Thurs 7 am – 5 pm 

direct: 503.742.2665 

 
 

From: Nathan McCarty <McCartyN@aks-eng.com>  

Sent: Thursday, March 10, 2022 11:41 AM 

To: Liljefelt, Valere <Valere.Liljefelt@clackamasfire.com> 

Subject: RE: ZPAC0100-21 14917 SE 142nd Ave, Clackamas 41 lot subdivision 

 

Valere,  

 

We are now submitting the land use application on this project and now that those plans are complete, I wanted to 

reach back out on this. We have addressed the responses you provided from Mike below. I have provided a 12 foot 

access driveway in the 20 foot wide access flag lot to lot 29 at the south end of SE Andre Way (formerly street B as Mike 

refers to it below, see the 2nd sheet of the attachment, P-09) and have identified fire hydrant locations on the plans (1st 

sheet of the attachment, P-13)  

 

Please let me know if you are okay with the fire hydrant locations and if the added access driveway onto lot 29 at the 

south end of the street has the potential to make any difference to the fire sprinkler requirement.  

 

Regards,  

Nathan McCarty, PE  

AKS ENGINEERING & FORESTRY, LLC  
P: 503.563.6151 Ext. 214 | F: 503.563.6152 | www.aks-eng.com | mccartyn@aks-eng.com  

 

From: Liljefelt, Valere <Valere.Liljefelt@clackamasfire.com>  

Sent: Monday, December 13, 2021 12:56 PM 

REC'D 4/11/2022

McCartyN
Highlight
 Fire sprinklers are still required.



    

 

  

Exhibit G: Transportation Impact Study 
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Executive Summary 
1. A 40-lot subdivision is proposed to be located at 14917 SE 142nd Avenue in Clackamas County, Oregon. The 

development will construct the western leg of SE 142nd Avenue at SE Wenzel Drive. 

2. The proposed 40-lot development is estimated to generate a net total of 27 trips during the morning peak 
hour, 21 trips during the mid-day peak hour, and 36 trips during the evening peak hour.  

3. No significant trends or crash patterns were identified at any of the study intersections that were indicative of 
safety concerns. Accordingly, no safety mitigation is recommended per the crash data analysis. 

4. The minimum recommended intersection sight distance is available in either direction at the proposed site 
access location. Accordingly, no sight distance related mitigation is necessary or recommended. 

5. Preliminary traffic signal warrants are not projected to be met at the site access intersection upon full buildout 
of the proposed development. 

6. Left-turn lanes were not warranted at the site access intersection under the year 2024 buildout conditions. 

7. All study intersections are currently operating acceptably per jurisdictional standards and are projected to 
continue operating acceptably through the 2024 site buildout year. 
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Project Description 

Introduction 
A 40-lot subdivision is proposed to be located at 14917 SE 142nd Avenue in Clackamas County, Oregon. The 
development will construct the western leg of the intersection of SE 142nd Avenue at SE Wenzel Drive. 

Based on correspondence with Clackamas County and ODOT and each jurisdictions’ requirements, the report 
conducts safety and capacity/level of service analyses at the following intersections: 

1. SE Sunnyside Road at SE 142nd Avenue 

2. SE 142nd Avenue at SE Wenzel Drive (Site Access) 

3. Highway 224/212 at SE 142nd Avenue 

The purpose of this study is to determine whether the transportation system within the vicinity of the site is 
capable of safely and efficiently supporting the existing and proposed uses, and to determine any mitigation 
that may be necessary to do so. Detailed information on traffic counts, trip generation calculations, safety 
analyses, and level of service calculations is included in the appendix to this report. 

Location Description 
The subject property is located west of SE 142nd Avenue, south of SE Charjan Street, and north of Highway 
224/212. The proposed development will construct the fourth leg of the intersection of SE 142nd Avenue at SE 
Wenzel Drive. Figure 1 on the following page shows the site vicinity with the subject site highlighted in blue.  

Vicinity Streets 
The proposed development is expected to impact six roadways near the site. Table 1 provides a description of 
each vicinity roadway. 
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Figure 1: Vicinity Map 
Table 1: Vicinity Roadway Descriptions 

Street Name Jurisdiction Functional 
Classification 

Cross-
Section 

Speed 
(MPH) 

Curbs & 
Sidewalks 

On-Street 
Parking 

Bicycle 
Facilities 

SE Sunnyside 
Road 

Clackamas 
County Major Arterial 5 lanes 

40 mph 
posted Both side Not 

Permitted Both sides

SE 142nd 
Avenue 

Clackamas 
County Minor Arterial 2-3 

lanes 
40 mph 
posted 

Partial 
both sides

Partially 
Permitted  

Partial 
both sides

Highway 
224/212 ODOT Statewide 

Highway 
2-5 

lanes 
45 mph 
posted 

Partial 
both sides

Not 
Permitted 

Partial 
both sides

SE Wenzel 
Drive 

Clackamas 
County Local Street 2 lanes 25 mph 

statutory Both Sides Permitted None 
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Study Intersections 
Based on coordination with Clackamas County and ODOT staff, three intersections were identified for analysis. A 
summarized description of these study intersections, under their existing lane configurations, is provided in 
Table 2. 

Table 2: Study Intersection Configurations 
Intersection Geometry Traffic Control Phasing/Stopped Approaches 

1 
SE Sunnyside Road at SE 

142nd Avenue Four-Legged Traffic Signal 
Eastbound and Westbound 

Protected/Permissive Left-turns 
with FYA, Permitted Northbound 

and Southbound Left-turns 

2 
SE 142nd Avenue at SE 

Wenzel Drive Three-Legged Stop-Controlled Westbound Stop-Controlled 

3 
Highway 224/212 at SE 

142nd Avenue Three-Legged Traffic Signal 
Eastbound and Westbound 

Protected/Permissive Left-turns 
with FYA, Permitted Northbound 

and Southbound Left-turns  
FYA = Flashing Yellow Arrow 

A vicinity map showing the project site, vicinity streets, and study intersection configurations is shown in 
Figure 2. 

   



Figure 2
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Site Trips 

Trip Generation 

To estimate the number of trips that will be generated by the development, data from the Trip Generation 
Manual1 was referenced. Trip rates for Land-Use Code #210, Single Family Detached Housing, were used to 
estimate the trip generation for the existing and proposed development based on the number of lots. There are 
two existing single-family homes on the lot which will be removed in conjunction with the proposed 
development. The trip generation for the mid-day peak hour was estimated using the time-of-day distribution 
percentages provided in the ITE Manual appendix. For land use code 210, the peak hour between 11:00 AM and 
1:00 PM, consistent with the mid-day peak hour in Clackamas County Roadway Standards, was shown to 
generate 5.7 percent of the 24-hour vehicle trips. The proposed 40-lot development is estimated to generate a 
net total of 27 trips during the morning peak hour, 21 trips during the mid-day peak hour, and 36 trips during 
the evening peak hour.  

A summary of the trip generation is shown in Table 3. 

Table 3: Trip Generation 

ITE Code Size 
Morning Peak Hour Mid-day Peak Hour Evening Peak Hour Daily 

Trips In Out Total In Out Total In Out Total 
210 (Existing) 2 lots 0 1 1 1 0 1 1 1 2 18 

210 (Proposed) 40 lots 7 21 28 11 11 22 24 14 38 378 
Total 7 20 27 10 11 21 23 13 36 360 

Trip Distribution 
The project trip distribution was developed based on the 2018 traffic counts available on Clackamas County’s 
Online Average Daily Traffic Counts GIS, and the existing roadway network facilities. The following trip 
distribution is projected: 

 Approximately 30 percent of trips will travel to/from the east along SE Sunnyside Road; 

 Approximately 30 percent of trips will travel to/from the west along SE Sunnyside Road; 

 Approximately 20 percent of trips will travel to/from the west along OR-224; and  

 Approximately 20 percent of trips will travel to/from the east along OR-224. 

The trip distribution and assignment are shown in Figure 3.  

 

   

 
1 Institute of Transportation Engineers (ITE), Trip Generation Manual, 11th Edition, 2021 
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Proposed Development Plan - Site Trips
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Traffic Volumes 

Existing Conditions 
The ongoing COVID-19 pandemic has affected traffic volumes throughout the state in various ways, depending 
on the current regulations and restrictions to businesses and schools. Through scoping conversations with 
Clackamas County, it was determined that historical 2018 traffic volumes available on the Clackamas County 
Online GIS application may not be accurate along SE 142nd Avenue. It was determined that existing volumes 
near the subject site are anticipated to be at or near pre-COVID levels and would be an accurate estimation of 
typical peak hour traffic volumes. Traffic counts at the intersections of SE 142nd Avenue at SE Wenzel Drive and 
SE 142nd Avenue at SE Sunnyside Road were collected on the following dates: 

 Thursday, November 18, 2021 

 Tuesday, November 16, 2021 

 Wednesday, September 29, 2021 

The project site is located within the Portland Metro UGB, but outside the Clackamas County regional Center 
designated area. Therefore, based on table 2-19 in the Clackamas County Roadway Standards, the traffic counts 
should be collected during the mid-day (between 11:00 AM and 1:00 PM) and evening (between 3:30 PM and 
6:30 PM) peak hours. 

Since Highway 224/212 is under ODOT jurisdiction, traffic volumes were seasonally adjusted to reflect the 30th 
highest hour of traffic, as per procedures described in ODOT’s Analysis Procedures Manual (APM) 2. Using the 
ODOT’s Seasonal Trend Table 3, a seasonal adjustment factor of 1.098 was calculated based on a Commuter 
seasonal trend and applied to the year 2021 traffic volumes. The adjustment factor was applied to through 
volumes on Highway 224/212. Traffic counts at the intersection of SE 142nd Avenue at Highway 224/212 were 
collected on the following date: 

 Tuesday, November 16, 2021 

Through scope of work coordination with ODOT, it was determined that the hours of analysis for the 
intersection of Highway 224/212 at SE 142nd Avenue would be the morning (between 7:00 AM and 9:00 AM) 
and evening (between 4:00 PM and 6:00 PM) peak hours.   

Figure 4 on page 12 shows the year 2021 existing traffic volumes.  

Background Conditions 
To provide analysis of the impact of the proposed development on the existing transportation facilities, an 
estimation of future traffic volumes is required. A build-out condition of three years was assumed.  

A growth rate for through traffic along Highway 224/212 was derived using ODOT’s 2039 Future Volume Table 
in accordance with ODOT’s APM. Using data corresponding to milepost 7.62 of ODOT highway number 171, an 

 
2 Oregon Department of Transportation, Analysis Procedures Manual Version 2. October 2020. 
3 ODOT Seasonal Trend Table (Updated 7/20/2021) 
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average linear growth factor of 1.021 was calculated. For all other turning movements at the Highway 224/212 
study intersection and for all city and county roads, a compounded growth rate of two percent per year was 
applied to the 2021 traffic volumes to approximate year 2024 background conditions.  

Clackamas County confirmed there were no in-process developments in the site vicinity which need to be 
accounted for in this report.  

Figure 5 on page 13 shows the background traffic volumes.  

Buildout Conditions 
Peak hour trips calculated to be generated by the proposed development, as described earlier within the Site 
Trips section, were added to the projected year 2024 background traffic volumes to obtain the expected 2024 
site buildout volumes. 

Figure 6 on page 14 shows the buildout traffic volumes at the study intersections. 
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Safety Analysis 

Crash History Review 
Using data obtained from ODOT’s Crash Data System, a review of approximately five years of the most recent 
available crash history (January 2015 through December 2019) was performed at the study intersections. The 
crash data was evaluated based on the number of crashes, the type of collisions, and the severity of the 
collisions. Crash severity is based on injuries sustained by people involved in the crash, and includes five 
categories: 

 Property Damage Only (PDO) 

 Possible Injury (Injury C) 

 Non-Incapacitating Injury (Injury B) 

 Incapacitating Injury (Injury A) 

 Fatality or Fatal Injury 

Crash rates provide the ability to compare safety risks at different intersections by accounting for both the 
number of crashes that have occurred during the study period and the number of vehicles that typically travel 
through the intersection. Crash rates were calculated using the common assumption that traffic counted during 
the evening peak period represents approximately 10 percent of the annual average daily traffic (AADT) at the 
intersection.  

The study intersection along Highway 224/212 adhere to the crash analysis methodologies in ODOT’s APM. 
According to Exhibit 4-1: Intersection Crash Rates per MEV by Land Type and Traffic Control of the APM, 
intersections which experience crash rates in excess of their respective 90th percentile crash rates should be 
“flagged for further analysis”. For intersections in urban settings, the following average and 90th percentile rates 
are applicable to the study intersection: 

 Signalized, Four-Legged Intersections:  

o Average rate of 0.477 CMEV. 

o 90th percentile rate of 0.860 CMEV. 

Table 4 provides a summary of crash types while Table 5 summarizes crash severities and rates for each of the 
study intersections. Detailed crash data is provided in the appendix to this report. 
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Table 4: Crash Type Summary 

Intersection 
Crash Type 

Total 
Crashes Turn Rear 

End Angle Fixed 
Object 

Side 
Swipe Ped Bike Other 

1 SE Sunnyside Road at 
SE 142nd Avenue 9 5 1 0 0 0 2 0 17 

2 SE 142nd Avenue at SE 
Wenzel Drive 1 0 0 1 0 0 0 0 2 

3 Highway 224/212 at 
SE 142nd Avenue 14 23 0 1 5 0 0 0 43 

Table 5: Crash Severity and Rate Summary 

Intersection 
Severity Total 

Crashes 
Peak Hour 
Volume 

Crash 
Rate PDO C B A Fatality 

1 SE Sunnyside Road 
at SE 142nd Avenue 8 7 1 1 0 17 32,050 0.29 

2 SE 142nd Avenue at 
SE Wenzel Drive 1 1 0 0 0 2 4,960 0.22  

3 Highway 224/212 at 
SE 142nd Avenue 18 17 6 2 0 43 42,170 0.56 

 

Crashes involving vulnerable users or were classified as Injury A are described further below. 

SE Sunnyside Road at SE 142nd Avenue 
Two bicycle collisions, one of which was classified as Injury A, were reported at the intersection. One of the 
bicycle related collisions occurred when the driver of a left-turning vehicle failed to yield to the right-of-way to 
the bicyclist. The cyclist sustained injuries classified as Injury B. The other bicycle related collision occurred when 
a left-turning cyclist disregarded the traffic signal and struck a motor vehicle. The cyclist sustained injuries 
classified as Injury A.  

Highway 224/212 at SE 142nd Avenue 
Two collisions at the intersection of the reported were classified as Injury A. One of the collisions occurred when 
the driver of an eastbound passenger car was driving too fast for conditions and rear-ended a motorcyclist. The 
driver of the motorcycle was stopped at the intersection waiting to make a left turn. The driver of the 
motorcycle sustained injuries classified as Injury A. The other collision occurred when the driver of a left-turning 
vehicle conducted an improper turn in front of oncoming traffic and collided with a westbound vehicle. The 
driver of the left-turning vehicle sustained injuries classified as Injury A.    

Based on review of the most recent five years of available crash data, no significant trends or crash patterns 
were identified at any of study intersections that were indicative of safety concerns. In addition, none of the 
study intersections exhibit crash rates near or above the 1.0 CMEV threshold nor does the study intersection on 
Highway 224/212 have a crash rate exceeding ODOT’s 90th percentile rate. Accordingly, no safety mitigation is 
recommneded per crash data analysis.  
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Sight Distance Evaluation 
Sight distance was measured and evaluated at the proposed site access intersection in accordance with the 
standards established in A Policy of Geometric Design of Highways and Streets4 as well as per the Clackamas 
County Roadway Standards. According to AASHTO, the driver’s eye is assumed to be 14.5 feet from the near 
edge of the nearest travel lane of the intersecting street and at a height of 3.5 feet above the minor-street 
approach pavement. The vehicle driver’s eye height along the major-street approach is assumed to be 3.5 feet 
above the cross-street pavement. Per the Clackamas County Roadway Standards, the design speed of a 
roadway is assumed to be either the intended/posted regulatory speed, the measured 85th percentile speed of 
traffic, or if in the vicinity of a horizontal curve, the posted advisory speed plus 10 mph (per Section 250.1.2 
Design Speed). 

Based on the posted speed limit of 40 mph on SE 142nd Avenue, the minimum recommended intersection sight 
distance to the south of the access is 445 feet (for left-turn site egress vehicles) and 385 feet to the north (for 
right-turn site egress vehicles).  

A sight distance exhibit depicting the sight lines and future intersection improvements is attached in the 
technical appendix. Sight distance was measured to be in excess of 450 feet to the north and to the south.  

Warrant Analysis  
Preliminary Traffic Signal Warrant Analysis 
Traffic signal warrants were examined for the site access intersection based on the methodologies in the Manual 
on Uniform Traffic Control Devices (MUTCD) published by the Federal Highway Administration in 2009. Volumes 
were used from the year 2024 buildout conditions. Warrant 1, Eight Hour Vehicular Volumes, was evaluated 
based on the common assumption that traffic counted during the evening peak hour represents ten percent of 
the ADT. Detailed information on the traffic signal warrant analysis is included in the attached appendix.  

Preliminary traffic signal warrants are not projected to be met at the site access intersection upon full buildout of 
the proposed development.  

Left-Turn Lane Warrants 
A left-turn refuge lane is primarily a safety consideration for the major-street, removing left-turning vehicles 
from the through traffic stream. The left-turn lane warrants were examined using methodologies provided 
within the National Cooperative Highway Research Program’s (NCHRP) Report 457. Turn lane warrants were 
evaluated based on the number of advancing and opposing vehicles as well as the number of turning vehicles, 
the travel speed, and the number of through lanes.  

Left-turn lanes were not warranted at the site access intersection under the year 2024 buildout conditions. 

 
4 American Association of State Highway and Transportation Officials (AASHTO), A Policy on Geometric Design of Highways and Streets, 
6th Edition, 2011. 
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Operational Analysis 

Intersection Capacity Analysis 
A capacity and delay analysis were conducted for each of the study intersections per the signalized and 
unsignalized intersection analysis methodologies in the Highway Capacity Manual (HCM)5. Intersections are 
generally evaluated based on the average control delay experienced by vehicles and are assigned a grade 
according to their operation. The level of service (LOS) of an intersection can range from LOS A, which indicates 
very little, or no delay experienced by vehicles, to LOS F, which indicates a high degree of congestion and delay. 
The volume-to-capacity (V/C) ratio is a measure that compares the traffic volumes (demand) against the 
available capacity of an intersection. 

Performance Standards 
The operating standards adopted by the Clackamas County and ODOT are summarized below.  

Clackamas County 
According to the Clackamas County Comprehensive Plan, Chapter 5 Transportation System Plan and Map 4-8, 
the following operational standard applies to intersections located within urban areas which are designated as 
neighborhood areas: 

 Maximum V/C ratio of 0.99 for the 1st hour, PM Peak 

 Maximum V/C ratio of 0.99 for the mid-day one-hour peak 

ODOT  
ODOT’s operating mobility target for intersections along OR 212/224 is v/c ratio at or below 0.99 during the 
peak first and second hours.  

Delay & Capacity Analysis 
The LOS, delay, and v/c results of the capacity analysis are shown in Table 6 and Table 7. Detailed calculations 
as well as tables showing the relationship between delay and LOS are included in the appendix to this report. 

 
5 Transportation Research Board, Highway Capacity Manual 6th Edition, 2016. 
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Table 6: Capacity Analysis Summary – Clackamas County 

Intersection & Condition 
MD Peak Hour PM Peak Hour 

LOS Delay (s) V/C LOS Delay (s) V/C 
1.  SE Sunnyside Road at SE 142nd Avenue 

2021 Existing Conditions B 11 0.68 B 13 0.78 
2024 Background Conditions B 12 0.72 B 14 0.83 

2024 Buildout Conditions B 12 0.72 B 14 0.84 
2. SE 142nd Avenue at SE Wenzel Drive 

2021 Existing Conditions A 10 0.03 B 10 0.05 
2024 Background Conditions A 10 0.03 B 11 0.05 

2024 Buildout Conditions B 11 0.04 B 13 0.06 
 

Table 7: Capacity Analysis Summary - ODOT 

Intersection & Condition 
AM Peak Hour PM Peak Hour 

LOS Delay (s) V/C LOS Delay (s) V/C 
3. Highway 224/212 at SE 142nd Avenue 

2021 Existing Conditions B 19 0.91 B 20 0.73 
2024 Background Conditions B 19 0.91 C 26 0.78 

2024 Buildout Conditions B 19 0.92 C 26 0.79 
 

Based on the results of the operational analysis, all study intersections are currently operating acceptably per 
jurisdictional standards and are projected to continue operating acceptably through the 2024 site buildout year. 
No operational mitigation is necessary or recommended at these intersections. 
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Conclusions 
Key findings include: 

 No significant trends or crash patterns were identified at any of the study intersections that were 
indicative of safety concerns. Accordingly, no safety mitigation is recommended per the crash data 
analysis. 

 The minimum recommended intersection sight distance is available in either direction at the proposed 
site access location. Accordingly, no sight distance related mitigation is necessary or recommended. 

 Preliminary traffic signal warrants are not projected to be met at any of the study intersections upon full 
buildout of the proposed development. 

 Left-turn lanes were not warranted at the site access intersection under the year 2024 buildout 
conditions. 

 All study intersections are currently operating acceptably per jurisdictional standards and are projected 
to continue operating acceptably through the 2024 site buildout year. 
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Appendix A – Site Data 

Site Plan 

Sight Distance Figure 

Trip Generation Calculations  
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SE Wenzel Drive (W) at SE 142nd Avenue
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Land Use:
Land Use Code:

Land Use Subcategory:
Setting/Location

Variable:
Trip Type:

Variable Quantity:

Trip Rate: 0.7 Trip Rate: 0.94

Enter Exit Total Enter Exit Total
Directional Split 26% 74% Directional Split 63% 37%

Trip Ends 0 1 1 Trip Ends 1 1 2

Trip Rate: 9.43 Trip Rate: 9.48

Enter Exit Total Enter Exit Total
Directional Split 50% 50% Directional Split 50% 50%

Trip Ends 9 9 18 Trip Ends 9 9 18

WEEKDAY SATURDAY

TRIP GENERATION CALCULATIONS

AM PEAK HOUR PM PEAK HOUR

Single-Family Detached Housing

All Sites

2

WARNING: Variable Quantity is less than Minimum Survey Size for Peak Hours

Source: Trip Generation Manual, 11th Edition

210

General Urban/Suburban
Dwelling Units
Vehicle



Land Use:
Land Use Code:

Land Use Subcategory:
Setting/Location

Variable:
Trip Type:

Variable Quantity:

Trip Rate: 0.7 Trip Rate: 0.94

Enter Exit Total Enter Exit Total
Directional Split 26% 74% Directional Split 63% 37%

Trip Ends 7 21 28 Trip Ends 24 14 38

Trip Rate: 9.43 Trip Rate: 9.48

Enter Exit Total Enter Exit Total
Directional Split 50% 50% Directional Split 50% 50%

Trip Ends 189 189 378 Trip Ends 190 190 380

WEEKDAY SATURDAY

TRIP GENERATION CALCULATIONS

AM PEAK HOUR PM PEAK HOUR

Single-Family Detached Housing

All Sites

40

Source: Trip Generation Manual, 11th Edition

210

General Urban/Suburban
Dwelling Units
Vehicle
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Traffic Counts 
  



(303) 216-2439
www.alltrafficdata.net

Location: 1  SE 142nd Ave & SE Sunnyside Rd Noon

Tuesday, November 16, 2021Date:

SE 142nd Ave SE 142nd AveSE Sunnyside RdSE Sunnyside Rd

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles PedestriansHeavy Vehicles
Peak Hour

Peak Hour: 12:00 PM - 01:00 PM

Peak 15-Minutes: 12:10 PM - 12:25 PM

55 53

947

1,086

223202

1,154

1,038

0.94
N

S

EW

0.82

0.88

0.76

0.89

(86)(110)

(1,801)

(2,059)

(1,971)

(2,171)

(402)(368)

32 012

10

859

75

116

1,004

34

3

0

11
147

9 670

SE Sunnyside Rd

SE Sunnyside Rd

SE 142nd Ave

SE 142nd Ave

0

1

2

0

N

S

EW

1
0

02

0 0

0
0

0 00

0

4

2

1

7

0

2 0

6

9

25

8

4 N

S

EW

0

0

2
0 0 20

Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

11:00 AM 2,1050 2 74 0 2 68 0 11 0 0 0 2 1768 0 5 4

11:05 AM 2,1300 1 62 0 7 73 0 6 0 0 1 1 1657 0 3 4

11:10 AM 2,1510 5 85 0 11 67 0 7 1 0 0 1 1928 0 5 2

11:15 AM 2,1920 4 55 0 7 58 0 11 0 0 1 1 15311 0 1 4

11:20 AM 2,2390 1 78 0 9 72 0 6 0 0 0 2 1847 2 3 4

11:25 AM 2,2520 1 71 0 3 60 0 6 0 0 0 0 1538 0 4 0

11:30 AM 2,3070 1 75 0 6 67 0 14 0 0 0 2 1894 1 16 3

11:35 AM 2,3020 1 64 1 1 66 0 14 0 0 1 0 1718 1 8 6

11:40 AM 2,3290 2 98 0 0 62 0 7 0 0 1 0 19010 1 8 1

11:45 AM 2,3170 2 79 0 6 68 0 9 1 0 0 1 1796 1 2 4

11:50 AM 2,3460 3 83 0 6 56 0 7 0 0 1 2 1769 0 7 2

11:55 AM 2,3490 1 77 1 4 66 0 14 0 0 0 0 1776 1 3 4

12:00 PM 2,3790 2 88 0 11 69 0 11 1 0 5 0 2019 2 2 1

12:05 PM 0 3 75 1 6 68 0 9 0 0 0 3 18610 1 6 4

12:10 PM 0 4 121 0 6 67 0 8 0 0 0 1 23317 0 7 2

12:15 PM 0 4 80 0 1 86 0 13 0 0 0 0 2008 1 5 2

12:20 PM 0 1 70 0 8 84 0 13 1 0 1 0 1978 1 5 5

12:25 PM 0 3 94 0 6 82 0 8 3 0 0 2 2088 0 2 0

12:30 PM 0 1 91 1 7 57 0 10 0 0 1 1 1849 0 5 1

12:35 PM 0 5 70 0 3 82 0 13 1 0 1 1 1988 3 7 4

12:40 PM 0 5 76 0 4 61 0 13 1 0 0 1 1789 0 6 2

12:45 PM 0 2 88 0 8 64 0 17 1 0 2 1 20816 1 4 4

12:50 PM 0 2 58 1 6 65 0 20 1 0 2 1 1799 1 10 3

12:55 PM 0 2 93 0 9 74 0 12 0 0 0 0 2075 0 8 4

Count Total 0 58 1,905 5 137 1,642 0 259 11 0 17 23 4,484208 17 132 70

Peak Hour 0 34 1,004 3 75 859 0 147 9 0 12 11 2,379116 10 67 32

HV% PHF

0.89

0.88

0.76

0.82

0.7%

0.6%

0.9%

3.6%

0.8% 0.94

EB

WB

NB

SB

All



Location: 1  SE 142nd Ave & SE Sunnyside Rd Noon

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles on Crosswalk
Heavy VehiclesInterval

Start Time EB NB TotalWB SB

11:00 AM 1 0 1 0 2

11:05 AM 2 1 1 0 4

11:10 AM 0 0 0 0 0

11:15 AM 1 0 1 0 2

11:20 AM 1 0 2 0 3

11:25 AM 0 0 0 0 0

11:30 AM 0 0 1 0 1

11:35 AM 1 0 0 0 1

11:40 AM 0 0 1 0 1

11:45 AM 0 0 0 0 0

11:50 AM 1 0 3 0 4

11:55 AM 1 0 1 0 2

12:00 PM 0 0 0 0 0

12:05 PM 0 0 0 1 1

12:10 PM 1 0 0 0 1

12:15 PM 2 0 0 0 2

12:20 PM 1 1 0 0 2

12:25 PM 0 0 1 0 1

12:30 PM 1 0 2 1 4

12:35 PM 1 0 0 0 1

12:40 PM 1 1 0 0 2

12:45 PM 1 0 1 0 2

12:50 PM 0 0 0 0 0

12:55 PM 0 0 2 0 2

Count Total 16 3 17 2 38

Peak Hour 8 2 6 2 18

Bicycles on RoadwayInterval
Start Time EB NB TotalWB SB

11:00 AM 0 0 0 0 0

11:05 AM 0 0 0 0 0

11:10 AM 0 0 0 0 0

11:15 AM 0 0 0 0 0

11:20 AM 0 0 0 0 0

11:25 AM 0 0 0 0 0

11:30 AM 0 0 0 0 0

11:35 AM 0 0 0 0 0

11:40 AM 0 0 0 0 0

11:45 AM 0 0 0 0 0

11:50 AM 0 0 0 0 0

11:55 AM 0 0 0 0 0

12:00 PM 0 0 0 0 0

12:05 PM 0 0 0 0 0

12:10 PM 0 0 0 0 0

12:15 PM 0 0 0 0 0

12:20 PM 0 0 0 0 0

12:25 PM 0 0 0 0 0

12:30 PM 0 0 0 0 0

12:35 PM 0 0 0 0 0

12:40 PM 0 0 0 0 0

12:45 PM 0 0 0 0 0

12:50 PM 0 0 0 0 0

12:55 PM 0 0 0 0 0

Count Total 0 0 0 0 0

Peak Hour 0 0 0 0 0

Pedestrians/Bicycles on CrosswalkInterval
Start Time EB NB TotalWB SB

11:00 AM 0 2 2 0 4

11:05 AM 0 0 0 0 0

11:10 AM 0 0 0 0 0

11:15 AM 0 0 0 0 0

11:20 AM 0 0 0 0 0

11:25 AM 0 0 0 0 0

11:30 AM 0 1 0 0 1

11:35 AM 0 0 0 0 0

11:40 AM 0 0 0 0 0

11:45 AM 2 2 0 0 4

11:50 AM 0 0 0 0 0

11:55 AM 0 0 0 0 0

12:00 PM 0 0 0 0 0

12:05 PM 0 0 0 0 0

12:10 PM 0 0 0 0 0

12:15 PM 0 0 0 0 0

12:20 PM 0 0 0 0 0

12:25 PM 0 1 0 0 1

12:30 PM 0 0 0 0 0

12:35 PM 0 0 0 0 0

12:40 PM 0 0 1 0 1

12:45 PM 0 0 0 0 0

12:50 PM 0 0 0 0 0

12:55 PM 0 1 0 0 1

Count Total 2 7 3 0 12

Peak Hour 0 2 1 0 3



Location: 2  SE 142nd Ave & SE Wenzel Dr Noon

(303) 216-2439
www.alltrafficdata.net

Location: 2  SE 142nd Ave & SE Wenzel Dr Noon

Tuesday, November 16, 2021Date:

SE 142nd Ave SE 142nd AveSE Wenzel DrSE Wenzel Dr

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles PedestriansHeavy Vehicles
Peak Hour

Peak Hour: 12:00 PM - 01:00 PM

Peak 15-Minutes: 12:45 PM - 01:00 PM

153 141

21

15

136154

0

0

0.86
N

S

EW

0.77

0.69

0.74

0.00

(244)(276)

(34)

(34)

()

()

(238)(270)

0 07

13

0

8

0

0

0

0

0

146
0 128

80

SE Wenzel Dr

SE Wenzel Dr

SE 142nd Ave

SE 142nd Ave

0

0

0

0
N

S

EW

0
0

00

0 0

0
0

0 00

0

0

1

0

0

0

4 2

1

1

35

0

0 N

S

EW

0

0

4
0 2 10

Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

11:00 AM 2380 0 0 0 0 0 0 0 3 0 1 5 100 0 1 0

11:05 AM 2500 0 0 0 0 0 0 0 10 0 0 9 200 0 1 0

11:10 AM 2590 0 0 0 1 0 0 0 4 0 3 11 190 0 0 0

11:15 AM 2710 0 0 0 0 0 0 0 6 0 0 13 200 0 1 0

11:20 AM 2750 0 0 0 2 0 0 0 8 0 0 12 230 0 1 0

11:25 AM 2750 0 0 0 0 0 0 0 9 0 1 11 210 0 0 0

11:30 AM 2730 0 0 0 0 0 0 0 12 0 0 8 230 2 1 0

11:35 AM 2800 0 0 0 1 0 0 0 14 0 3 9 290 1 1 0

11:40 AM 2720 0 0 0 1 0 0 0 4 0 2 8 180 3 0 0

11:45 AM 2750 0 0 0 0 0 0 0 7 0 0 12 190 0 0 0

11:50 AM 2900 0 0 0 0 0 0 0 13 0 1 8 230 0 1 0

11:55 AM 2980 0 0 0 0 0 0 0 5 0 1 5 130 2 0 0

12:00 PM 3100 0 0 0 1 0 0 0 8 0 1 12 220 0 0 0

12:05 PM 0 0 0 0 1 0 0 0 7 0 1 20 290 0 0 0

12:10 PM 0 0 0 0 2 0 0 0 9 0 2 14 310 3 1 0

12:15 PM 0 0 0 0 0 0 0 0 11 0 1 9 240 1 2 0

12:20 PM 0 0 0 0 1 0 0 0 7 0 0 14 230 1 0 0

12:25 PM 0 0 0 0 0 0 0 0 6 0 0 11 190 1 1 0

12:30 PM 0 0 0 0 0 0 0 0 14 0 0 14 300 2 0 0

12:35 PM 0 0 0 0 0 0 0 0 12 0 0 6 210 1 2 0

12:40 PM 0 0 0 0 0 0 0 0 15 0 0 4 210 1 1 0

12:45 PM 0 0 0 0 2 0 0 0 13 0 2 15 340 2 0 0

12:50 PM 0 0 0 0 0 0 0 0 16 0 0 13 310 1 1 0

12:55 PM 0 0 0 0 1 0 0 0 10 0 0 14 250 0 0 0

Count Total 0 0 0 0 13 0 0 0 223 0 19 257 5480 21 15 0

Peak Hour 0 0 0 0 8 0 0 0 128 0 7 146 3100 13 8 0

HV% PHF

0.00

0.69

0.74

0.77

0.0%

4.8%

2.2%

2.6%

2.6% 0.86

EB

WB

NB

SB

All



Location: 2  SE 142nd Ave & SE Wenzel Dr Noon

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles on Crosswalk
Heavy VehiclesInterval

Start Time EB NB TotalWB SB

11:00 AM 0 0 0 0 0

11:05 AM 0 1 0 1 2

11:10 AM 0 0 0 0 0

11:15 AM 0 0 0 0 0

11:20 AM 0 0 0 0 0

11:25 AM 0 0 0 0 0

11:30 AM 0 0 0 0 0

11:35 AM 0 1 0 0 1

11:40 AM 0 0 0 0 0

11:45 AM 0 0 0 0 0

11:50 AM 0 0 0 0 0

11:55 AM 0 0 0 0 0

12:00 PM 0 0 0 0 0

12:05 PM 0 0 0 1 1

12:10 PM 0 0 0 0 0

12:15 PM 0 1 0 0 1

12:20 PM 0 1 1 0 2

12:25 PM 0 0 0 1 1

12:30 PM 0 0 0 1 1

12:35 PM 0 0 0 0 0

12:40 PM 0 1 0 0 1

12:45 PM 0 0 0 0 0

12:50 PM 0 0 0 0 0

12:55 PM 0 0 0 1 1

Count Total 0 5 1 5 11

Peak Hour 0 3 1 4 8

Bicycles on RoadwayInterval
Start Time EB NB TotalWB SB

11:00 AM 0 0 0 0 0

11:05 AM 0 0 0 0 0

11:10 AM 0 0 0 0 0

11:15 AM 0 0 0 0 0

11:20 AM 0 0 0 0 0

11:25 AM 0 0 0 0 0

11:30 AM 0 0 0 0 0

11:35 AM 0 0 0 0 0

11:40 AM 0 0 0 0 0

11:45 AM 0 0 0 0 0

11:50 AM 0 0 0 0 0

11:55 AM 0 0 0 0 0

12:00 PM 0 0 0 0 0

12:05 PM 0 0 0 0 0

12:10 PM 0 0 0 0 0

12:15 PM 0 0 0 0 0

12:20 PM 0 0 0 0 0

12:25 PM 0 0 0 0 0

12:30 PM 0 0 0 0 0

12:35 PM 0 0 0 0 0

12:40 PM 0 0 0 0 0

12:45 PM 0 0 0 0 0

12:50 PM 0 0 0 0 0

12:55 PM 0 0 0 0 0

Count Total 0 0 0 0 0

Peak Hour 0 0 0 0 0

Pedestrians/Bicycles on CrosswalkInterval
Start Time EB NB TotalWB SB

11:00 AM 0 0 0 0 0

11:05 AM 0 0 0 0 0

11:10 AM 0 0 0 0 0

11:15 AM 0 0 0 0 0

11:20 AM 0 0 0 0 0

11:25 AM 0 0 0 0 0

11:30 AM 0 0 0 0 0

11:35 AM 0 0 0 0 0

11:40 AM 0 0 0 0 0

11:45 AM 0 0 0 0 0

11:50 AM 0 0 0 0 0

11:55 AM 0 0 0 0 0

12:00 PM 0 0 0 0 0

12:05 PM 0 0 0 0 0

12:10 PM 0 0 0 0 0

12:15 PM 0 0 0 0 0

12:20 PM 0 0 0 0 0

12:25 PM 0 0 0 0 0

12:30 PM 0 0 0 0 0

12:35 PM 0 0 0 0 0

12:40 PM 0 0 0 0 0

12:45 PM 0 0 0 0 0

12:50 PM 0 0 0 0 0

12:55 PM 0 0 0 0 0

Count Total 0 0 0 0 0

Peak Hour 0 0 0 0 0



(303) 216-2439
www.alltrafficdata.net

Location: 3  SE 142nd Ave & Hwy 224 AM

Tuesday, November 16, 2021Date:

SE 142nd Ave SE 142nd AveHwy 224Hwy 224

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles PedestriansHeavy Vehicles
Peak Hour

Peak Hour: 07:10 AM - 08:10 AM

Peak 15-Minutes: 07:50 AM - 08:05 AM

209 112

2,064

1,050

7627

1,063

2,223

0.96
N

S

EW

0.88

0.95

0.70

0.96

(239)(374)

(3,829)

(2,117)

(4,090)

(2,159)

(130)(46)

164 041

54

2,006

4

19

995

49

0

0

4
53 9 140

Hwy 224

Hwy 224

SE 142nd Ave

SE 142nd Ave

1

0

0

0

N

S

EW

0
0

00

1 0

0
0

4 02

0

36

1

1

51

3

8 3

37

56

54

55

42 N

S

EW

0

0

2
2 0 30

Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

7:00 AM 3,3550 9 73 0 0 147 0 2 2 0 1 0 2492 3 1 9

7:05 AM 3,3960 3 68 0 1 175 0 5 1 0 0 0 2671 0 2 11

7:10 AM 3,4120 4 82 0 0 172 0 2 1 0 4 0 2891 5 2 16

7:15 AM 3,3820 2 85 0 0 157 0 6 0 0 3 1 2651 4 1 5

7:20 AM 3,4010 2 79 0 1 175 0 4 0 0 1 0 2720 0 2 8

7:25 AM 3,4020 5 78 0 1 187 0 8 2 0 2 0 3072 5 0 17

7:30 AM 3,3360 2 69 0 0 166 0 7 0 0 2 0 2641 5 0 12

7:35 AM 3,3600 4 81 0 0 177 0 0 1 0 2 1 2862 5 0 13

7:40 AM 3,3400 6 95 0 1 154 0 2 0 0 1 0 2773 3 3 9

7:45 AM 3,3420 5 76 0 0 162 0 7 0 0 7 1 2812 5 0 16

7:50 AM 3,3220 3 86 0 1 172 0 0 0 0 5 0 2891 3 1 17

7:55 AM 3,2450 5 97 0 0 177 0 5 2 0 1 1 3092 5 2 12

8:00 AM 3,1370 7 92 0 0 153 0 2 0 0 4 0 2904 10 0 18

8:05 AM 0 4 75 0 0 154 0 10 3 0 9 0 2830 4 3 21

8:10 AM 0 3 80 0 1 155 0 0 0 0 3 0 2590 5 1 11

8:15 AM 0 8 83 0 1 158 0 5 1 0 8 0 2842 3 1 14

8:20 AM 0 2 90 0 0 144 0 4 0 0 7 0 2731 5 2 18

8:25 AM 0 5 86 0 1 128 0 1 0 0 1 0 2412 5 1 11

8:30 AM 0 9 97 0 1 155 0 4 0 0 4 0 2882 2 0 14

8:35 AM 0 5 81 0 0 146 0 7 0 0 6 1 2661 9 3 7

8:40 AM 0 10 78 0 0 175 0 3 0 0 0 0 2790 4 0 9

8:45 AM 0 8 111 0 0 126 0 1 1 0 1 0 2610 6 0 7

8:50 AM 0 4 83 0 0 105 0 2 1 0 4 1 2121 2 1 8

8:55 AM 0 4 84 0 0 95 0 0 0 0 4 0 2010 7 2 5

Count Total 0 119 2,009 0 9 3,715 0 87 15 0 80 6 6,49231 105 28 288

Peak Hour 0 49 995 0 4 2,006 0 53 9 0 41 4 3,41219 54 14 164

HV% PHF

0.96

0.95

0.70

0.88

5.2%

1.8%

6.6%

3.8%

3.1% 0.96

EB

WB

NB

SB

All



Location: 3  SE 142nd Ave & Hwy 224 AM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles on Crosswalk
Heavy VehiclesInterval

Start Time EB NB TotalWB SB

7:00 AM 6 1 3 0 10

7:05 AM 6 1 7 0 14

7:10 AM 6 1 4 1 12

7:15 AM 9 0 3 1 13

7:20 AM 1 1 5 0 7

7:25 AM 5 0 3 1 9

7:30 AM 5 0 3 0 8

7:35 AM 4 0 2 1 7

7:40 AM 4 1 3 0 8

7:45 AM 3 0 0 1 4

7:50 AM 3 0 2 0 5

7:55 AM 2 0 4 1 7

8:00 AM 8 0 4 2 14

8:05 AM 5 2 4 0 11

8:10 AM 4 0 7 0 11

8:15 AM 3 0 3 0 6

8:20 AM 4 0 3 0 7

8:25 AM 3 0 3 0 6

8:30 AM 6 0 7 0 13

8:35 AM 3 0 3 0 6

8:40 AM 3 0 5 0 8

8:45 AM 8 0 3 0 11

8:50 AM 6 0 4 0 10

8:55 AM 1 0 2 0 3

Count Total 108 7 87 8 210

Peak Hour 55 5 37 8 105

Bicycles on RoadwayInterval
Start Time EB NB TotalWB SB

7:00 AM 0 0 0 0 0

7:05 AM 0 0 0 0 0

7:10 AM 0 0 0 0 0

7:15 AM 0 0 0 0 0

7:20 AM 0 0 0 0 0

7:25 AM 0 0 0 0 0

7:30 AM 0 0 0 0 0

7:35 AM 0 0 0 0 0

7:40 AM 0 0 0 0 0

7:45 AM 0 0 0 0 0

7:50 AM 0 0 0 0 0

7:55 AM 0 0 0 0 0

8:00 AM 0 0 0 0 0

8:05 AM 0 0 0 0 0

8:10 AM 0 0 0 0 0

8:15 AM 0 0 0 0 0

8:20 AM 0 0 0 0 0

8:25 AM 0 0 0 0 0

8:30 AM 0 0 0 0 0

8:35 AM 0 0 0 0 0

8:40 AM 0 0 0 0 0

8:45 AM 0 0 0 0 0

8:50 AM 0 0 0 0 0

8:55 AM 0 0 0 0 0

Count Total 0 0 0 0 0

Peak Hour 0 0 0 0 0

Pedestrians/Bicycles on CrosswalkInterval
Start Time EB NB TotalWB SB

7:00 AM 0 0 0 0 0

7:05 AM 0 0 0 0 0

7:10 AM 0 0 0 0 0

7:15 AM 0 0 0 0 0

7:20 AM 0 0 0 0 0

7:25 AM 0 0 0 0 0

7:30 AM 0 0 0 0 0

7:35 AM 0 0 0 0 0

7:40 AM 0 0 0 0 0

7:45 AM 0 0 0 0 0

7:50 AM 0 0 0 0 0

7:55 AM 0 0 0 0 0

8:00 AM 0 0 0 0 0

8:05 AM 0 0 0 1 1

8:10 AM 0 0 0 0 0

8:15 AM 0 0 0 0 0

8:20 AM 0 0 0 0 0

8:25 AM 0 0 0 0 0

8:30 AM 0 1 0 0 1

8:35 AM 0 0 0 0 0

8:40 AM 0 0 0 1 1

8:45 AM 0 0 1 0 1

8:50 AM 0 0 0 0 0

8:55 AM 0 0 0 0 0

Count Total 0 1 1 2 4

Peak Hour 0 0 0 1 1



(303) 216-2439
www.alltrafficdata.net

Location: 3  SE 142nd Ave & Hwy 224 PM

Tuesday, November 16, 2021Date:

SE 142nd Ave SE 142nd AveHwy 224Hwy 224

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles PedestriansHeavy Vehicles
Peak Hour

Peak Hour: 04:35 PM - 05:35 PM

Peak 15-Minutes: 05:20 PM - 05:35 PM

261 180

1,416

2,125

5383

2,163

1,505

0.97
N

S

EW

0.84

0.94

0.78

0.97

(515)(724)

(3,796)

(5,985)

(4,079)

(6,161)

(142)(244)

124 0

125

36

1,353

24

47

1,981

135

3

0

12
28 9 160

Hwy 224

Hwy 224

SE 142nd Ave

SE 142nd Ave

0

2

1

0

N

S

EW

2
0

10

0 0

0
0

8 00

2

25

2

1

13

0

8 2

29

16

53

14

35 N

S

EW

0

0

0
2 0 30

Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

3:30 PM 3,7500 12 160 0 1 113 0 3 0 0 4 0 3132 6 0 12

3:35 PM 3,7490 6 184 0 1 125 0 2 0 0 11 0 3473 2 1 12

3:40 PM 3,7260 12 153 0 0 95 1 2 0 0 5 0 2928 5 1 10

3:45 PM 3,7940 9 154 0 1 122 0 3 2 0 10 2 3235 3 1 11

3:50 PM 3,7720 8 142 0 2 129 0 3 1 0 11 1 3236 10 2 8

3:55 PM 3,7680 20 150 0 0 106 0 3 0 0 7 3 3074 1 1 12

4:00 PM 3,7800 6 154 0 0 82 0 3 2 0 12 4 2834 7 0 9

4:05 PM 3,7820 14 177 0 0 118 0 2 0 0 11 0 3452 2 0 19

4:10 PM 3,7560 9 171 0 1 101 0 1 2 0 10 0 3153 2 4 11

4:15 PM 3,7970 9 154 0 0 88 0 0 1 0 16 2 2926 2 3 11

4:20 PM 3,8100 8 145 0 2 110 0 3 3 0 11 1 3009 3 1 4

4:25 PM 3,8400 8 168 1 1 110 0 0 0 0 6 1 3102 0 1 12

4:30 PM 3,8770 14 148 0 1 103 0 0 1 0 13 2 31216 1 2 11

4:35 PM 3,8930 5 160 1 0 119 0 3 1 0 21 1 3242 2 3 6

4:40 PM 3,8300 8 183 0 1 121 0 2 0 0 12 3 3606 5 0 19

4:45 PM 3,8360 14 140 0 2 105 0 3 2 0 13 0 3014 4 2 12

4:50 PM 3,8370 13 165 0 1 113 0 2 1 0 8 1 3194 2 2 7

4:55 PM 3,7860 7 161 0 0 118 0 4 0 0 8 0 3196 5 0 10

5:00 PM 3,7220 13 156 0 3 87 0 0 0 0 9 0 2852 2 4 9

5:05 PM 3,6990 6 172 0 0 112 0 2 0 0 12 1 3193 1 0 10

5:10 PM 3,6540 8 177 1 4 129 0 1 0 0 15 1 3564 4 1 11

5:15 PM 3,5140 11 158 0 2 91 0 1 3 0 11 2 3058 4 2 12

5:20 PM 3,4470 14 165 1 2 121 0 4 2 0 5 0 3307 1 0 8

5:25 PM 3,3390 14 172 0 4 133 0 2 0 0 4 3 3471 4 1 9

5:30 PM 3,1960 22 172 0 5 104 0 4 0 0 7 0 3280 2 1 11

5:35 PM 0 11 154 0 1 67 0 0 0 0 13 0 2615 4 0 6

5:40 PM 0 8 181 0 0 150 0 3 2 0 6 2 3663 1 1 9

5:45 PM 0 11 178 0 1 90 0 2 0 0 5 1 3024 2 0 8

HV% PHF

0.97

0.94

0.78

0.84

0.6%

2.0%

9.4%

3.1%

1.4% 0.97

EB

WB

NB

SB

All



Location: 3  SE 142nd Ave & Hwy 224 PM
5:50 PM 0 14 145 0 2 73 0 2 0 0 10 4 2686 2 1 9

5:55 PM 0 14 130 0 2 84 0 2 1 0 5 1 2553 3 0 10

6:00 PM 0 7 139 0 0 91 0 2 1 0 6 2 2621 0 1 12

6:05 PM 0 19 158 0 0 64 0 4 1 0 12 1 2745 2 1 7

6:10 PM 0 3 107 0 1 83 0 0 0 0 4 2 2163 5 1 7

6:15 PM 0 11 140 0 0 78 0 1 1 0 1 0 2383 0 0 3

6:20 PM 0 13 119 0 2 62 0 1 0 0 7 0 2226 1 0 11

6:25 PM 0 5 126 0 0 51 0 5 1 0 4 2 2041 1 0 8

Count Total 0 386 5,618 4 43 3,648 1 75 28 0 325 43 10,823157 101 38 356

Peak Hour 0 135 1,981 3 24 1,353 0 28 9 0 125 12 3,89347 36 16 124



Location: 3  SE 142nd Ave & Hwy 224 PM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles on Crosswalk
Heavy VehiclesInterval

Start Time EB NB TotalWB SB

3:30 PM 4 0 8 2 14

3:35 PM 3 0 2 0 5

3:40 PM 0 0 3 0 3

3:45 PM 6 0 5 0 11

3:50 PM 4 0 5 0 9

3:55 PM 2 0 6 0 8

4:00 PM 2 0 3 2 7

4:05 PM 1 1 3 1 6

4:10 PM 4 0 2 0 6

4:15 PM 4 0 2 1 7

4:20 PM 3 0 2 0 5

4:25 PM 4 0 1 1 6

4:30 PM 3 0 3 5 11

4:35 PM 3 2 2 1 8

4:40 PM 0 0 7 4 11

4:45 PM 1 0 1 0 2

4:50 PM 3 0 1 0 4

4:55 PM 2 1 1 0 4

5:00 PM 1 0 2 0 3

5:05 PM 2 0 2 0 4

5:10 PM 0 0 3 1 4

5:15 PM 1 0 3 0 4

5:20 PM 0 0 2 2 4

5:25 PM 0 0 2 0 2

5:30 PM 1 2 3 0 6

5:35 PM 0 0 0 0 0

5:40 PM 0 0 3 0 3

5:45 PM 0 0 2 0 2

5:50 PM 3 0 1 0 4

5:55 PM 1 0 3 0 4

6:00 PM 2 0 3 0 5

6:05 PM 0 0 0 0 0

6:10 PM 1 0 2 0 3

6:15 PM 0 0 2 0 2

6:20 PM 1 0 1 0 2

6:25 PM 3 0 0 0 3

Count Total 65 6 91 20 182

Peak Hour 14 5 29 8 56

Bicycles on RoadwayInterval
Start Time EB NB TotalWB SB

3:30 PM 0 0 0 0 0

3:35 PM 0 0 0 0 0

3:40 PM 0 0 0 0 0

3:45 PM 1 0 0 0 1

3:50 PM 0 0 0 0 0

3:55 PM 0 0 0 0 0

4:00 PM 0 0 0 0 0

4:05 PM 0 0 0 0 0

4:10 PM 0 0 0 0 0

4:15 PM 0 0 0 0 0

4:20 PM 0 0 0 0 0

4:25 PM 0 0 0 0 0

4:30 PM 0 0 0 0 0

4:35 PM 0 0 0 0 0

4:40 PM 0 0 0 0 0

4:45 PM 0 0 0 0 0

4:50 PM 0 0 0 0 0

4:55 PM 0 0 0 0 0

5:00 PM 0 0 0 0 0

5:05 PM 0 0 0 0 0

5:10 PM 0 0 0 0 0

5:15 PM 0 0 0 0 0

5:20 PM 0 0 0 0 0

5:25 PM 0 0 0 0 0

5:30 PM 0 0 0 0 0

5:35 PM 0 0 0 0 0

5:40 PM 0 0 0 0 0

5:45 PM 0 0 0 0 0

5:50 PM 0 0 0 0 0

5:55 PM 0 0 0 0 0

6:00 PM 0 0 0 0 0

6:05 PM 1 0 0 0 1

6:10 PM 0 0 0 0 0

6:15 PM 0 0 0 0 0

6:20 PM 0 0 0 0 0

6:25 PM 0 0 0 0 0

Count Total 2 0 0 0 2

Peak Hour 0 0 0 0 0

Pedestrians/Bicycles on CrosswalkInterval
Start Time EB NB TotalWB SB

3:30 PM 0 0 0 0 0

3:35 PM 0 0 0 0 0

3:40 PM 0 0 0 0 0

3:45 PM 0 0 0 0 0

3:50 PM 0 0 0 0 0

3:55 PM 0 0 0 1 1

4:00 PM 0 0 0 0 0

4:05 PM 0 0 0 0 0

4:10 PM 0 0 0 0 0

4:15 PM 0 0 0 0 0

4:20 PM 0 0 0 0 0

4:25 PM 0 0 0 0 0

4:30 PM 0 0 0 0 0

4:35 PM 0 0 1 0 1

4:40 PM 0 0 0 0 0

4:45 PM 0 0 0 0 0

4:50 PM 0 0 0 0 0

4:55 PM 0 0 0 0 0

5:00 PM 0 1 1 0 2

5:05 PM 0 0 0 0 0

5:10 PM 0 0 0 0 0

5:15 PM 0 0 0 0 0

5:20 PM 0 0 0 0 0

5:25 PM 0 0 0 0 0

5:30 PM 0 0 0 0 0

5:35 PM 0 0 0 0 0

5:40 PM 0 0 0 0 0

5:45 PM 0 0 0 0 0

5:50 PM 0 0 0 0 0

5:55 PM 0 0 0 0 0

6:00 PM 0 0 0 0 0

6:05 PM 0 0 1 0 1

6:10 PM 0 0 0 0 0

6:15 PM 0 0 0 0 0

6:20 PM 0 0 0 0 0

6:25 PM 0 0 0 0 0

Count Total 0 1 3 1 5

Peak Hour 0 1 2 0 3



(303) 216-2439
www.alltrafficdata.net

Location: 1  SE 142nd Ave & SE Sunnyside Rd PM

Thursday, November 18, 2021Date:

SE 142nd Ave SE 142nd AveSE Sunnyside RdSE Sunnyside Rd

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles PedestriansHeavy Vehicles
Peak Hour

Peak Hour: 04:15 PM - 05:15 PM

Peak 15-Minutes: 05:05 PM - 05:20 PM

62 81

1,110

1,595

225378

1,808

1,151

0.94
N

S

EW

0.85

0.90

0.84

0.93

(249)(176)

(3,159)

(4,542)

(3,240)

(5,080)

(624)(1,008)

32 012

7

981

122

238

1,510

60

0

0

18
138

14 730

SE Sunnyside Rd

SE Sunnyside Rd

SE 142nd Ave

SE 142nd Ave

2

1

1

1

N

S

EW

1
0

10

0 2

0
1

0 00

0

7

6

2

4

0

1 0

13

6

29

6

7 N

S

EW

0

0

1
0 0 20

Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

3:30 PM 3,1600 4 114 0 9 89 0 11 1 0 2 1 25414 1 7 1

3:35 PM 3,1950 2 130 0 3 76 0 7 2 0 1 1 24814 3 6 3

3:40 PM 3,1790 8 130 0 15 91 0 10 0 0 2 2 27815 0 4 1

3:45 PM 3,1710 5 123 1 3 82 0 10 0 0 0 1 25716 2 11 3

3:50 PM 3,1420 2 91 0 8 92 0 5 1 0 1 0 21714 0 0 3

3:55 PM 3,1610 2 150 0 5 74 0 6 1 0 1 1 27114 4 10 3

4:00 PM 3,1600 6 100 0 11 72 0 12 1 0 0 3 23818 2 11 2

4:05 PM 3,1860 8 131 0 10 79 0 10 2 0 0 1 28131 0 4 5

4:10 PM 3,1660 2 118 0 15 89 0 10 2 0 1 1 26721 1 6 1

4:15 PM 3,2050 11 125 0 7 97 0 13 0 0 0 1 29125 1 7 4

4:20 PM 3,1970 1 133 0 11 94 0 12 0 0 0 2 28319 1 6 4

4:25 PM 3,1550 8 134 0 13 81 0 6 1 0 3 3 27518 0 5 3

4:30 PM 3,1210 7 145 0 9 88 0 8 0 0 1 0 28922 1 6 2

4:35 PM 3,0840 2 120 0 8 57 0 13 0 0 2 2 23220 0 6 2

4:40 PM 3,1020 4 112 0 14 94 0 12 3 0 0 0 27020 0 6 5

4:45 PM 3,0860 3 109 0 5 67 0 7 1 0 0 3 22823 1 5 4

4:50 PM 3,0910 1 111 0 14 62 0 14 0 0 2 2 23622 1 5 2

4:55 PM 3,1120 7 138 0 10 67 0 13 3 0 2 3 27018 1 6 2

5:00 PM 3,0580 7 110 0 15 83 0 16 4 0 1 1 26415 1 9 2

5:05 PM 3,0130 5 137 0 2 84 0 6 0 0 0 1 26118 0 6 2

5:10 PM 2,9640 4 136 0 14 107 0 18 2 0 1 0 30618 0 6 0

5:15 PM 2,9060 5 155 0 6 67 0 12 4 0 2 1 28314 3 7 7

5:20 PM 2,8400 2 104 1 14 79 0 13 0 0 1 0 24118 2 4 3

5:25 PM 2,8020 5 123 0 6 70 0 9 2 0 1 1 24115 3 4 2

5:30 PM 2,7580 4 126 1 10 71 0 9 0 0 3 1 25219 1 4 3

5:35 PM 0 2 138 0 7 54 0 7 2 1 1 0 25022 1 12 3

5:40 PM 0 8 105 0 13 81 0 11 2 0 0 1 25424 0 7 2

5:45 PM 0 8 111 0 10 58 0 13 1 0 0 1 23322 3 5 1

HV% PHF

0.93

0.90

0.84

0.85

0.3%

1.2%

0.9%

1.6%

0.7% 0.94

EB

WB

NB

SB

All



Location: 1  SE 142nd Ave & SE Sunnyside Rd PM
5:50 PM 0 1 125 0 10 85 0 4 1 0 3 0 25718 1 5 4

5:55 PM 0 8 100 1 8 71 0 5 1 0 0 3 2168 0 11 0

6:00 PM 0 4 102 0 10 68 0 13 0 0 2 1 21914 1 1 3

6:05 PM 0 4 92 0 10 69 0 7 0 0 3 0 21220 0 6 1

6:10 PM 0 5 124 0 8 75 0 15 0 0 0 0 24814 0 3 4

6:15 PM 0 9 96 0 9 70 0 6 1 0 0 4 2178 2 8 4

6:20 PM 0 3 91 0 5 75 0 9 3 0 0 0 2037 0 8 2

6:25 PM 1 2 93 1 9 62 0 12 0 0 0 2 19710 1 2 2

Count Total 1 169 4,282 5 336 2,780 0 364 41 1 36 44 9,039628 38 219 95

Peak Hour 0 60 1,510 0 122 981 0 138 14 0 12 18 3,205238 7 73 32



Location: 1  SE 142nd Ave & SE Sunnyside Rd PM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles on Crosswalk
Heavy VehiclesInterval

Start Time EB NB TotalWB SB

3:30 PM 1 0 4 0 5

3:35 PM 1 2 3 0 6

3:40 PM 1 0 1 0 2

3:45 PM 0 0 1 1 2

3:50 PM 3 0 0 0 3

3:55 PM 1 0 0 0 1

4:00 PM 0 0 4 0 4

4:05 PM 0 0 0 0 0

4:10 PM 0 0 1 0 1

4:15 PM 0 0 1 0 1

4:20 PM 2 0 1 0 3

4:25 PM 0 0 2 1 3

4:30 PM 0 0 1 0 1

4:35 PM 0 0 2 0 2

4:40 PM 1 1 2 0 4

4:45 PM 0 0 1 0 1

4:50 PM 2 0 1 0 3

4:55 PM 0 0 0 0 0

5:00 PM 0 0 1 0 1

5:05 PM 0 0 0 0 0

5:10 PM 1 1 1 0 3

5:15 PM 1 0 0 0 1

5:20 PM 2 0 2 0 4

5:25 PM 0 0 0 0 0

5:30 PM 0 0 0 1 1

5:35 PM 0 0 2 0 2

5:40 PM 0 0 1 0 1

5:45 PM 0 0 0 0 0

5:50 PM 1 0 0 0 1

5:55 PM 0 0 0 0 0

6:00 PM 0 0 0 0 0

6:05 PM 0 0 1 0 1

6:10 PM 1 0 0 0 1

6:15 PM 1 0 0 0 1

6:20 PM 1 0 0 0 1

6:25 PM 0 0 0 0 0

Count Total 20 4 33 3 60

Peak Hour 6 2 13 1 22

Bicycles on RoadwayInterval
Start Time EB NB TotalWB SB

3:30 PM 0 0 0 0 0

3:35 PM 0 0 0 0 0

3:40 PM 0 0 0 0 0

3:45 PM 0 0 0 0 0

3:50 PM 0 0 0 0 0

3:55 PM 1 0 0 0 1

4:00 PM 0 0 0 0 0

4:05 PM 0 0 0 0 0

4:10 PM 0 0 0 0 0

4:15 PM 0 0 1 0 1

4:20 PM 0 0 0 0 0

4:25 PM 0 0 0 0 0

4:30 PM 0 0 0 0 0

4:35 PM 0 0 0 0 0

4:40 PM 0 0 0 0 0

4:45 PM 0 0 0 0 0

4:50 PM 0 0 0 0 0

4:55 PM 0 0 0 0 0

5:00 PM 1 0 0 0 1

5:05 PM 0 0 0 0 0

5:10 PM 0 0 0 0 0

5:15 PM 0 0 0 0 0

5:20 PM 1 0 0 0 1

5:25 PM 0 0 0 0 0

5:30 PM 0 0 0 0 0

5:35 PM 0 0 0 0 0

5:40 PM 0 0 0 0 0

5:45 PM 0 0 0 0 0

5:50 PM 0 0 0 0 0

5:55 PM 0 0 0 0 0

6:00 PM 0 0 0 0 0

6:05 PM 0 0 0 0 0

6:10 PM 0 0 0 0 0

6:15 PM 0 0 0 0 0

6:20 PM 0 0 0 0 0

6:25 PM 0 0 0 0 0

Count Total 3 0 1 0 4

Peak Hour 1 0 1 0 2

Pedestrians/Bicycles on CrosswalkInterval
Start Time EB NB TotalWB SB

3:30 PM 0 1 0 0 1

3:35 PM 0 0 0 0 0

3:40 PM 0 0 0 0 0

3:45 PM 0 0 0 0 0

3:50 PM 0 0 0 0 0

3:55 PM 0 0 0 0 0

4:00 PM 0 0 0 0 0

4:05 PM 0 0 0 1 1

4:10 PM 0 0 0 0 0

4:15 PM 0 0 0 1 1

4:20 PM 0 0 0 0 0

4:25 PM 0 0 0 0 0

4:30 PM 0 1 0 0 1

4:35 PM 0 0 0 0 0

4:40 PM 0 0 0 0 0

4:45 PM 0 0 1 0 1

4:50 PM 1 0 0 1 2

4:55 PM 0 0 0 0 0

5:00 PM 0 0 0 0 0

5:05 PM 0 0 0 0 0

5:10 PM 0 0 0 0 0

5:15 PM 0 0 0 0 0

5:20 PM 0 0 0 0 0

5:25 PM 0 0 0 0 0

5:30 PM 0 0 0 0 0

5:35 PM 0 0 0 0 0

5:40 PM 0 0 0 0 0

5:45 PM 0 0 0 0 0

5:50 PM 0 0 0 0 0

5:55 PM 0 0 0 0 0

6:00 PM 0 0 0 0 0

6:05 PM 0 0 0 0 0

6:10 PM 0 0 0 0 0

6:15 PM 0 0 0 0 0

6:20 PM 0 0 0 0 0

6:25 PM 0 0 0 0 0

Count Total 1 2 1 3 7

Peak Hour 1 1 1 2 5



(303) 216-2439
www.alltrafficdata.net

Location: 1  SE 142nd Ave & SE Wenzel Dr PM

Wednesday, September 29, 2021Date:

SE 142nd Ave SE 142nd AveSE Wenzel DrSE Wenzel Dr

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles PedestriansHeavy Vehicles
Peak Hour

Peak Hour: 04:25 PM - 05:25 PM

Peak 15-Minutes: 04:45 PM - 05:00 PM

302 173

30

33

164290

0

0

0.94
N

S

EW

0.87

0.72

0.91

0.00

(340)(532)

(63)

(77)

()

()

(327)(505)

0 022

20

0

10

0

0

0

0

0

280
0 153

110

SE Wenzel Dr

SE Wenzel Dr

SE 142nd Ave

SE 142nd Ave

0

0

0

0

N

S

EW

0
0

00

0 0

0
0

0 00

2

0

0

0

0

0

15 5

2

1

415

0

0 N

S

EW

0

0

15
0 3 10

Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

4:00 PM 4450 0 0 0 1 0 0 0 10 0 0 17 290 0 1 0

4:05 PM 4480 0 0 0 0 0 0 0 11 0 4 17 330 1 0 0

4:10 PM 4640 0 0 0 0 0 0 0 11 0 1 14 290 1 2 0

4:15 PM 4650 0 0 0 0 0 0 0 5 0 1 14 240 1 3 0

4:20 PM 4930 0 0 0 0 0 0 0 14 0 1 21 390 2 1 0

4:25 PM 4960 0 0 0 2 0 0 0 13 0 1 28 460 1 1 0

4:30 PM 4840 0 0 0 0 0 0 0 14 0 3 17 360 0 2 0

4:35 PM 4870 0 0 0 0 0 0 0 10 0 1 28 390 0 0 0

4:40 PM 4850 0 0 0 1 0 0 0 12 0 2 20 380 2 1 0

4:45 PM 4890 0 0 0 0 0 0 0 14 0 0 33 510 3 1 0

4:50 PM 4780 0 0 0 0 0 0 0 12 0 3 20 350 0 0 0

4:55 PM 4740 0 0 0 2 0 0 0 9 0 2 29 460 3 1 0

5:00 PM 4770 0 0 0 1 0 0 0 11 0 2 17 320 1 0 0

5:05 PM 0 0 0 0 0 0 0 0 17 0 2 26 490 4 0 0

5:10 PM 0 0 0 0 0 0 0 0 13 0 4 11 300 1 1 0

5:15 PM 0 0 0 0 3 0 0 0 15 0 1 28 520 2 3 0

5:20 PM 0 0 0 0 1 0 0 0 13 0 1 23 420 3 1 0

5:25 PM 0 0 0 0 2 0 0 0 10 0 3 14 340 4 1 0

5:30 PM 0 0 0 0 0 0 0 0 12 0 1 19 390 2 5 0

5:35 PM 0 0 0 0 0 0 0 0 13 0 2 17 370 3 2 0

5:40 PM 0 0 0 0 1 0 0 0 14 0 3 16 420 5 3 0

5:45 PM 0 0 0 0 1 0 0 0 16 0 3 16 400 3 1 0

5:50 PM 0 0 0 0 0 0 0 0 11 0 3 16 310 1 0 0

5:55 PM 0 0 0 0 4 0 0 0 16 0 2 25 490 1 1 0

Count Total 0 0 0 0 19 0 0 0 296 0 46 486 9220 44 31 0

Peak Hour 0 0 0 0 10 0 0 0 153 0 22 280 4960 20 11 0

HV% PHF

0.00

0.72

0.91

0.87

0.0%

6.7%

2.4%

5.0%

4.2% 0.94

EB

WB

NB

SB

All



Location: 1  SE 142nd Ave & SE Wenzel Dr PM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles on Crosswalk
Heavy VehiclesInterval

Start Time EB NB TotalWB SB

4:00 PM 0 0 0 2 2

4:05 PM 0 0 0 0 0

4:10 PM 0 1 0 0 1

4:15 PM 0 1 0 0 1

4:20 PM 0 1 0 0 1

4:25 PM 0 0 0 3 3

4:30 PM 0 0 0 4 4

4:35 PM 0 1 0 3 4

4:40 PM 0 0 0 2 2

4:45 PM 0 0 0 2 2

4:50 PM 0 2 0 0 2

4:55 PM 0 1 1 0 2

5:00 PM 0 0 0 1 1

5:05 PM 0 0 1 0 1

5:10 PM 0 0 0 0 0

5:15 PM 0 0 0 0 0

5:20 PM 0 0 0 0 0

5:25 PM 0 0 0 0 0

5:30 PM 0 1 0 0 1

5:35 PM 0 0 0 0 0

5:40 PM 0 0 0 0 0

5:45 PM 0 0 0 0 0

5:50 PM 0 0 0 0 0

5:55 PM 0 0 0 0 0

Count Total 0 8 2 17 27

Peak Hour 0 4 2 15 21

Bicycles on RoadwayInterval
Start Time EB NB TotalWB SB

4:00 PM 0 0 0 0 0

4:05 PM 0 0 0 0 0

4:10 PM 0 0 0 0 0

4:15 PM 0 0 0 0 0

4:20 PM 0 0 0 0 0

4:25 PM 0 0 0 0 0

4:30 PM 0 0 0 0 0

4:35 PM 0 0 0 0 0

4:40 PM 0 0 0 0 0

4:45 PM 0 0 0 0 0

4:50 PM 0 0 0 0 0

4:55 PM 0 0 0 0 0

5:00 PM 0 0 0 0 0

5:05 PM 0 0 0 0 0

5:10 PM 0 0 0 0 0

5:15 PM 0 0 0 0 0

5:20 PM 0 0 0 0 0

5:25 PM 0 0 0 0 0

5:30 PM 0 0 0 0 0

5:35 PM 0 0 0 0 0

5:40 PM 0 0 0 0 0

5:45 PM 0 0 0 0 0

5:50 PM 0 0 0 0 0

5:55 PM 0 0 0 0 0

Count Total 0 0 0 0 0

Peak Hour 0 0 0 0 0

Pedestrians/Bicycles on CrosswalkInterval
Start Time EB NB TotalWB SB

4:00 PM 0 0 0 0 0

4:05 PM 0 0 0 0 0

4:10 PM 0 0 0 0 0

4:15 PM 0 0 0 0 0

4:20 PM 0 0 0 0 0

4:25 PM 0 0 0 0 0

4:30 PM 0 0 0 0 0

4:35 PM 0 0 0 0 0

4:40 PM 0 0 0 0 0

4:45 PM 0 0 0 0 0

4:50 PM 0 0 0 0 0

4:55 PM 0 0 0 0 0

5:00 PM 0 0 0 0 0

5:05 PM 0 0 0 0 0

5:10 PM 0 0 0 0 0

5:15 PM 0 0 0 0 0

5:20 PM 0 0 0 0 0

5:25 PM 0 0 0 0 0

5:30 PM 0 0 0 0 0

5:35 PM 0 0 0 0 0

5:40 PM 0 0 1 0 1

5:45 PM 0 0 0 0 0

5:50 PM 0 0 1 0 1

5:55 PM 0 0 0 0 0

Count Total 0 0 2 0 2

Peak Hour 0 0 0 0 0



Iseli Estates Subdivision  2/18/2022 
Transportation Impact Study   

Appendix C - Safety 

Crash History Data 

Preliminary Signal Warrants 

Left-turn Lane Warrants 
   



S D M

SER# P R J S W DATE CLASS CITY STREET INT-TYPE SPCL USE

INVEST E A U I C O DAY DIST FIRST STREET RD CHAR (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME FROM SECOND STREET DIRECT LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG LRS LOCTN (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

00935 Y N N N N 03/15/2015 16 142ND AVE             
      

INTER   CROSS  N N RAIN S-1STOP   01 NONE  0 STRGHT 01,07

COUNTY SU 0 SUNNYSIDE RD          
      

E TRF SIGNAL N WET REAR    UNKN E -W 000 00

N 5P 06 0 N DAY INJ PSNGR CAR 01 DRVR NONE 00 M UNK  047,043,026 000 01,07

N 45 25 29.68 -122 31 
2.91

UNK  

02 NONE  0 STOP  

PRVTE E -W 011 00

PSNGR CAR 01 DRVR INJC 53 F OR-Y 000 000 00

OR<25

02 NONE  0 STOP  

PRVTE E -W 011 00

PSNGR CAR 02 PSNG INJC 29 F 000 000 00

02 NONE  0 STOP  

PRVTE E -W 011 00

PSNGR CAR 03 PSNG INJC 26 F 000 000 00

01543 N N N N N 04/05/2016 16 SE 142ND AVE          
      

INTER   CROSS  N N CLR S-1STOP   01 NONE  0 STRGHT 013 29

CITY  TU 0 SUNNYSIDE RD          
      

W TRF SIGNAL N DRY REAR    PRVTE W -E 000 00

N 8P 06 0 N DUSK INJ PSNGR CAR 01 DRVR INJC 46 F OR-Y 026 000 29

N 45 25 29.68 -122 31 
2.91

OR<25

01 NONE  0 STRGHT

PRVTE W -E 000 00

PSNGR CAR 02 PSNG INJC 12 M 000 000 00

02 NONE  0 STOP  

PRVTE W -E 011 013 00

PSNGR CAR 01 DRVR INJC 32 M OTH-Y 000 000 00

N-RES

03 NONE  0 STOP  

UNKN W -E 022 00

UNKNOWN   01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

04162 N N N 09/10/2016 16 SE 142ND AVE          
      

INTER   CROSS  N N CLR S-1STOP   01 NONE  9 STRGHT 29

NO RPT SA 0 SUNNYSIDE RD          
      

W TRF SIGNAL N DRY REAR    N/A  W -E 000 00

N 5P 06 0 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 25 29.68 -122 31 
2.91

UNK  

02 NONE  9 STOP  

N/A  W -E 011 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

SUNNYSIDE RD at 142ND AVE, City of Happy Valley, Clackamas County, 01/01/2015 to 12/31/2019

01/26/2022

CDS380 Page: 1

CITY OF HAPPY VALLEY, CLACKAMAS COUNTY

1 - 3 of   17 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

SUNNYSIDE RD at 142ND AVE, City of Happy Valley, Clackamas County, 01/01/2015 to 12/31/2019

01/26/2022

CDS380 Page: 2

CITY OF HAPPY VALLEY, CLACKAMAS COUNTY



S D M

SER# P R J S W DATE CLASS CITY STREET INT-TYPE SPCL USE

INVEST E A U I C O DAY DIST FIRST STREET RD CHAR (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME FROM SECOND STREET DIRECT LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG LRS LOCTN (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

03529 N N N 10/03/2018 16 SE 142ND AVE          
      

INTER   CROSS  N N CLR S-1STOP   01 NONE  0 STRGHT 29

NONE  WE 0 SUNNYSIDE RD          
      

W TRF SIGNAL N DRY REAR    PRVTE W -E 000 00

N 8A 06 0 N DAY INJ PSNGR CAR 01 DRVR NONE 16 M OR-Y 026 026 29

N 45 25 29.68 -122 31 
2.91

OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 01 DRVR INJC 16 F OR-Y 000 000 00

OR<25

02834 N N N 08/18/2019 16 SE 142ND AVE          
      

INTER   CROSS  N N CLR S-STRGHT  01 NONE  9 STRGHT 29

NONE  SU 0 SUNNYSIDE RD          
      

W TRF SIGNAL N DRY REAR    N/A  W -E 000 00

N 4P 06 0 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 25 29.7 -122 31 
2.91

UNK  

02 NONE  9 STRGHT

N/A  W -E 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

04970 N N N 11/23/2015 16 142ND AVE             
      

INTER   CROSS  N N UNK O-1 L-TURN 01 NONE  0 STRGHT 02

NO RPT MO 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N WET TURN    PRVTE N -S 000 00

N 6A 01 0 N DAWN INJ PSNGR CAR 01 DRVR INJC 27 F OR-Y 000 000 00

N 45 25 29.68 -122 31 
2.91

OR<25

02 NONE  0 TURN-L

PRVTE S -W 000 00

PSNGR CAR 01 DRVR NONE 23 M OTH-Y 028,004 000 02

OR<25

04712 N N N N N 11/11/2015 16 142ND AVE             
      

INTER   CROSS  N N CLD ANGL-OTH  01 NONE  0 STRGHT 02

COUNTY WE 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE W -E 000 00

N 12P 04 0 N DAY PDO PSNGR CAR 01 DRVR NONE 41 M OR-Y 000 000 00

N 45 25 29.68 -122 31 
2.91

OR<25

02 NONE  0 TURN-R

PRVTE S -E 015 00

PSNGR CAR 01 DRVR NONE 26 F OR-Y 028 000 02

OR<25

04176 N N N 09/11/2016 16 SE 142ND AVE          
      

INTER   CROSS  N N CLR O-1 L-TURN 01 NONE  9 STRGHT 02,08

NONE  SU 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N DRY TURN    N/A  N -S 000 00

N 6P 01 0 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 25 29.68 -122 31 
2.91

UNK  

02 NONE  9 TURN-L

N/A  S -W 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

SUNNYSIDE RD at 142ND AVE, City of Happy Valley, Clackamas County, 01/01/2015 to 12/31/2019

01/26/2022

CDS380 Page: 3

CITY OF HAPPY VALLEY, CLACKAMAS COUNTY

4 - 8 of   17 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

SUNNYSIDE RD at 142ND AVE, City of Happy Valley, Clackamas County, 01/01/2015 to 12/31/2019

01/26/2022

CDS380 Page: 4

CITY OF HAPPY VALLEY, CLACKAMAS COUNTY



S D M

SER# P R J S W DATE CLASS CITY STREET INT-TYPE SPCL USE

INVEST E A U I C O DAY DIST FIRST STREET RD CHAR (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME FROM SECOND STREET DIRECT LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG LRS LOCTN (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

04312 N N N N N 10/16/2017 16 SE 142ND AVE          
      

INTER   CROSS  N N CLR BIKE      01 NONE  0 TURN-L 02

COUNTY MO 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE E -S 000 00

N 6P 03 0 N DAY INJ PSNGR CAR 01 DRVR NONE 33 F OR-Y 027 000 02

N 45 25 29.68 -122 31 
2.91

OR<25

-

STRGHT 01 BIKE INJB 52 M I-BIKE 
LN

000 000 00

W E 

04738 N N N 11/10/2017 16 SE 142ND AVE          
      

INTER   CROSS  N N CLD O-1 L-TURN 01 NONE  9 STRGHT 02,08

NONE  FR 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N WET TURN    N/A  N -S 000 00

N 7A 01 0 N DAWN PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 25 29.68 -122 31 
2.91

UNK  

02 NONE  9 TURN-L

N/A  S -W 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

03514 N N N N N 10/02/2018 16 SE 142ND AVE          
      

INTER   CROSS  N N CLR O-1 L-TURN 01 NONE  0 TURN-L 02

COUNTY TU 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE E -S 000 00

N 7A 03 0 N DAY INJ PSNGR CAR 01 DRVR INJC 59 F OR-Y 028 000 02

N 45 25 29.68 -122 31 
2.91

OR<25

02 NONE  0 STRGHT

PRVTE W -E 000 00

PSNGR CAR 01 DRVR INJC 28 F OR-Y 000 000 00

OR<25

02957 N N N 08/25/2018 16 SE 142ND AVE          
      

INTER   CROSS  N N CLR O-1 L-TURN 01 NONE  9 STRGHT 02,08

NONE  SA 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N DRY TURN    N/A  E -W 000 00

N 8P 02 0 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 25 29.68 -122 31 
2.91

UNK  

02 NONE  9 TURN-L

N/A  W -N 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

00402 N N N N N 02/02/2019 16 SE 142ND AVE          
      

INTER   CROSS  N N CLR O-1 L-TURN 01 NONE  0 STRGHT 02,08

COUNTY SA 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE W -E 000 00

N 7P 03 0 N DLIT INJ PSNGR CAR 01 DRVR NONE 64 F OR-Y 000 000 00

N 45 25 29.68 -122 31 
2.91

OR<25

02 NONE  0 TURN-L

PRVTE E -S 000 00

PSNGR CAR 01 DRVR INJC 42 F OR-Y 028,004 000 02,08

OR<25

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

SUNNYSIDE RD at 142ND AVE, City of Happy Valley, Clackamas County, 01/01/2015 to 12/31/2019

01/26/2022

CDS380 Page: 5

CITY OF HAPPY VALLEY, CLACKAMAS COUNTY

9 - 13 of   17 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

SUNNYSIDE RD at 142ND AVE, City of Happy Valley, Clackamas County, 01/01/2015 to 12/31/2019

01/26/2022

CDS380 Page: 6

CITY OF HAPPY VALLEY, CLACKAMAS COUNTY



S D M

SER# P R J S W DATE CLASS CITY STREET INT-TYPE SPCL USE

INVEST E A U I C O DAY DIST FIRST STREET RD CHAR (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME FROM SECOND STREET DIRECT LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG LRS LOCTN (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

03403 N N N 10/03/2019 17 SE 142ND AVE          
      

INTER   CROSS  N N RAIN ANGL-OTH  01 NONE  STRGHT 04

NO RPT TH 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N WET ANGL    PRVTE N -S 000 00

N 8P 01 0 N DLIT INJ PSNGR CAR 01 DRVR NONE 45 F OR-Y 000 000 00

N 45 25 29.71 -122 31 
2.92

OR<25

02 NONE  STRGHT

PRVTE E -W 000 00

PSNGR CAR 01 DRVR INJC 50 M OR-Y 020 000 04

OR<25

04550 N N N N N 12/16/2019 16 SE 142ND AVE          
      

INTER   CROSS  N N CLD BIKE      110 04,19

CITY  MO 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N DRY TURN    -

N 5A 01 0 N DLIT INJ TURN-L 01 BIKE INJA 18 F I INRD 
  

020 088 04,19

N 45 25 29.68 -122 31 
2.91

S W 

01 NONE  0 STRGHT

PRVTE E -W 000 00

PSNGR CAR 01 DRVR NONE 49 M OR-Y 000 000 00

OR<25

03624 N N N 10/16/2019 16 SE 142ND AVE          
      

INTER   CROSS  N N RAIN O-OTHER   01 NONE  9 TURN-L 02

NO RPT WE 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N WET TURN    N/A  E -S 000 00

N 3P 03 0 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 25 29.68 -122 31 
2.91

UNK  

02 NONE  9 TURN-R

N/A  W -S 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

03646 N N N 10/17/2019 16 SE 142ND AVE          
      

INTER   CROSS  N N CLR O-OTHER   01 NONE  9 TURN-L 02

NONE  TH 0 SUNNYSIDE RD          
      

CN TRF SIGNAL N DRY TURN    N/A  N -E 000 00

N 3P 04 0 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 25 29.68 -122 31 
2.91

UNK  

02 NONE  9 TURN-R

N/A  S -E 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

SUNNYSIDE RD at 142ND AVE, City of Happy Valley, Clackamas County, 01/01/2015 to 12/31/2019

01/26/2022

CDS380 Page: 7

CITY OF HAPPY VALLEY, CLACKAMAS COUNTY

14 - 17 of   17 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

SUNNYSIDE RD at 142ND AVE, City of Happy Valley, Clackamas County, 01/01/2015 to 12/31/2019

01/26/2022

CDS380 Page: 8

CITY OF HAPPY VALLEY, CLACKAMAS COUNTY



S D M

SER# P R J S W DATE CLASS CITY STREET INT-TYPE SPCL USE

INVEST E A U I C O DAY DIST FIRST STREET RD CHAR (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME FROM SECOND STREET DIRECT LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG LRS LOCTN (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

01853 N N N 06/05/2019 17 142ND AVE             
      

INTER   3-LEG  N Y CLR FIX OBJ   01 NONE  9 TURN-L 043 26,08

NONE  WE 0 WENZEL DR             
      

E NONE      N DRY FIX     N/A  N -E 007 00

N 10P 05 0 N DARK PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 54.3 -122 31 
2.66

UNK  

04679 N N N 12/18/2018 17 142ND AVE             
      

INTER   3-LEG  N N RAIN ANGL-OTH  01 NONE  0 STRGHT 02

NONE  TU 0 WENZEL DR             
      

CN STOP SIGN N WET TURN    PRVTE S -N 000 00

N 3P 02 0 N DUSK INJ PSNGR CAR 01 DRVR INJC 19 M OR-Y 000 000 00

N 45 24 54.3 -122 31 
2.66

OR<25

02 NONE  0 TURN-L

PRVTE E -S 015 00

PSNGR CAR 01 DRVR INJC 82 M OR-Y 028 000 02

OR<25

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

WENZEL DR at 142ND AVE, City of Happy Valley, Clackamas County, 01/01/2015 to 12/31/2019

01/26/2022

CDS380 Page: 1

CITY OF HAPPY VALLEY, CLACKAMAS COUNTY

1 - 2 of   2 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON.. DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

URBAN NON-SYSTEM CRASH LISTING

WENZEL DR at 142ND AVE, City of Happy Valley, Clackamas County, 01/01/2015 to 12/31/2019

01/26/2022

CDS380 Page: 2

CITY OF HAPPY VALLEY, CLACKAMAS COUNTY



S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

00410 N N N N 01/22/2018 CLACKAMAS 1 14 STRGHT  N N UNK S-STRGHT  01 NONE  9 STRGHT 10

NONE  MO HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) UNKNOWN   N WET SS-O    N/A  E -W 000 00

N 7P PORTLAND UA    7.44 SE 142ND AVE          
      

06 N DARK PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 37 -122 31 12.36 017100100S00 (04) UNK  

02 NONE  9 STRGHT

N/A  E -W 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

04571 N N N N 12/12/2018 CLACKAMAS 1 14 STRGHT  N N CLD S-STRGHT  01 NONE  9 STRGHT 29

NONE  WE HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) NONE      N DRY REAR    N/A  W -E 000 00

N 4P PORTLAND UA    7.46 SE 142ND AVE          
      

03 N DUSK PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.83 -122 31 10.79 017100100S00 (04) UNK  

02 NONE  9 STRGHT

N/A  W -E 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

01871 N N N N 05/17/2015 CLACKAMAS 1 14 STRGHT  N N CLR ANIMAL    01 NONE  0 STRGHT 035 12

NONE  SU HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) UNKNOWN   N DRY OTH     PRVTE E -W 000 035 00

N 11A PORTLAND UA    7.47 SE 142ND AVE          
      

06 N DAY PDO PSNGR CAR 01 DRVR NONE 30 M OR-Y 000 000 12

N 45 24 36.75 -122 31 10.03 017100100S00 (04) OR<25

01 NONE  0 STRGHT

PRVTE E -W 000 035 00

PSNGR CAR 02 PSNG NO<5 03 F 000 000 00

01 NONE  0 STRGHT

PRVTE E -W 000 035 00

PSNGR CAR 03 PSNG NO<5 01 M 000 000 00

04178 N N N N 11/22/2019 CLACKAMAS 1 14 STRGHT  N N CLR S-STRGHT  01 NONE  9 STRGHT 13

NONE  FR HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) NONE      N DRY SS-O    N/A  E -W 000 00

N 5P PORTLAND UA    7.47 SE 142ND AVE          
      

06 N DARK PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.76 -122 31 10.04 017100100S00 (04) UNK  

02 NONE  9 STRGHT

N/A  E -W 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

00770 N N N N 03/05/2019 CLACKAMAS 1 14 STRGHT  N N CLR S-1STOP   01 NONE  0 STRGHT 29

NONE  TU HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) NONE      N DRY REAR    PRVTE W -E 000 00

N 4P PORTLAND UA    7.48 SE 142ND AVE          
      

03 N DAY INJ PSNGR CAR 01 DRVR NONE 23 M OR-Y 026 000 29

N 45 24 36.7 -122 31 9.28 017100100S00 (04) OR<25

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022

CDS380 Page: 1

171: CLACKAMAS

1 - 4 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022

CDS380 Page: 2

171: CLACKAMAS



S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE
02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 01 DRVR INJC 56 F OR-Y 000 000 00

OR<25

03812 N N N N 10/30/2019 CLACKAMAS 1 14 STRGHT  N N CLR S-STRGHT  01 NONE  9 STRGHT 13

NO RPT WE HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) NONE      N DRY SS-O    N/A  W -E 000 00

N 6P PORTLAND UA    7.48 SE 142ND AVE          
      

04 N DUSK PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.68 -122 31 9.28 017100100S00 (04) UNK  

02 NONE  9 STRGHT

N/A  W -E 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

02581 N N N N 06/08/2016 CLACKAMAS 1 14 STRGHT  N N CLR S-1STOP   01 NONE  0 STRGHT 29

NO RPT WE HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) TRF SIGNAL N DRY REAR    PRVTE W -E 000 00

N 6P PORTLAND UA    7.52 SE 142ND AVE          
      

03 N DAY INJ PSNGR CAR 01 DRVR NONE 23 M OR-Y 026 000 29

N 45 24 36.46 -122 31 6.16 017100100S00 (04) OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 01 DRVR INJC 38 F OR-Y 000 000 00

OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 02 PSNG INJC 68 F 000 000 00

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 03 PSNG INJC 09 M 000 000 00

04773 N N N N 08/30/2016 CLACKAMAS 1 14 STRGHT  N N CLR S-1STOP   01 NONE  0 STRGHT 29

NONE  TU HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) UNKNOWN   N DRY REAR    PRVTE W -E 000 00

N 5P PORTLAND UA    7.52 SE 142ND AVE          
      

03 N DAY INJ PSNGR CAR 01 DRVR NONE 47 M OR-Y 026 026 27

N 45 24 36.46 -122 31 6.16 017100100S00 (04) OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 01 DRVR INJC 64 F OR-Y 000 000 00

OR<25

05549 N N N N 12/21/2015 CLACKAMAS 1 14 STRGHT  N N RAIN S-1STOP   01 NONE  0 STRGHT 29

NONE  MO HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) UNKNOWN   N WET REAR    PRVTE W -E 000 00

N 1P PORTLAND UA    7.53 SE 142ND AVE          
      

03 N DAY PDO PSNGR CAR 01 DRVR NONE 36 M OR-Y 026 000 29

N 45 24 36.44 -122 31 5.39 017100100S00 (04) OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 01 DRVR NONE 68 M OR-Y 000 000 00

OR<25

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022

CDS380 Page: 3

171: CLACKAMAS

5 - 9 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022

CDS380 Page: 4

171: CLACKAMAS



S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

03818 N N N N N N 08/12/2016 CLACKAMAS 1 14 STRGHT  N N CLR S-STRGHT  01 NONE  9 STRGHT 07

STATE FR HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) UNKNOWN   N DRY REAR    N/A  W -E 000 00

N 6P PORTLAND UA    7.53 SE 142ND AVE          
      

03 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.44 -122 31 5.39 017100100S00 (04) UNK  

02 NONE  9 STOP  

N/A  W -E 011 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

02690 N N N N N N 08/07/2019 CLACKAMAS 1 14 STRGHT  N N CLR S-1STOP   01 NONE  0 STRGHT 07,29

STATE WE HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) NONE      N DRY REAR    PRVTE W -E 000 00

N 5P PORTLAND UA    7.53 SE 142ND AVE          
      

03 N DAY INJ PSNGR CAR 01 DRVR INJB 37 F OR-Y 043,026 000 07,29

N 45 24 36.45 -122 31 5.39 017100100S00 (04) OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 01 DRVR INJC 27 M OR-Y 000 000 00

OR<25

01138 Y N N N N N 04/01/2015 CLACKAMAS 1 14 STRGHT  N N CLD O-STRGHT  01 NONE  0 STRGHT 01,05,31

COUNTY WE HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) TRF SIGNAL N DRY SS-M    PRVTE E -W 000 00

Y 6P PORTLAND UA    7.53 SE 142ND AVE          
      

04 N DUSK PDO PSNGR CAR 01 DRVR NONE 18 M SUSP 047,080,053 017 01,05,31

N 45 24 36.44 -122 31 5.39 017100100S00 (04) OR<25

02 NONE  0 STRGHT

PRVTE W -E 000 00

PSNGR CAR 01 DRVR NONE 19 F OR-Y 000 000 00

OR<25

01169 N N N N 04/06/2018 CLACKAMAS 1 14 STRGHT  N N CLR S-1STOP   01 NONE  9 STRGHT 29

NONE  FR HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) UNKNOWN   N DRY REAR    N/A  W -E 000 00

N 11A PORTLAND UA    7.53 SE 142ND AVE          
      

04 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.44 -122 31 5.39 017100100S00 (04) UNK  

02 NONE  9 STOP  

N/A  W -E 011 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

02710 N N N N 08/03/2018 CLACKAMAS 1 14 STRGHT  N N CLR S-STRGHT  01 NONE  9 STRGHT 13

NONE  FR HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) NONE      N DRY SS-O    N/A  W -E 000 00

N 3P PORTLAND UA    7.53 SE 142ND AVE          
      

04 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.45 -122 31 5.38 017100100S00 (04) UNK  

02 NONE  9 STRGHT

N/A  W -E 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022

CDS380 Page: 5

171: CLACKAMAS

10 - 14 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.
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TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage
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171: CLACKAMAS



S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

02978 N N N N 08/28/2019 CLACKAMAS 1 14 STRGHT  N N CLR S-1STOP   01 NONE  0 STRGHT 29

NONE  WE HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) NONE      N DRY REAR    PRVTE W -E 000 00

N 4P PORTLAND UA    7.55 SE 142ND AVE          
      

03 N DAY INJ PSNGR CAR 01 DRVR NONE 40 M OR-Y 026 000 29

N 45 24 36.45 -122 31 4.17 017100100S00 (04) OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 01 DRVR INJC 61 M OR-Y 000 000 00

OR<25

01837 N N N N N N 04/21/2016 CLACKAMAS 1 14 INTER   CROSS  N N CLR S-1STOP   01 NONE  0 STRGHT 07

STATE TH HAPPY VALLEY MN 0 SE CARVER RD          
      

E TRF SIGNAL N DRY REAR    PRVTE E -W 000 00

N 12P PORTLAND UA    7.57 SE 142ND AVE          
      

06 0 N DAY INJ MTRCYCLE  01 DRVR INJB 33 M OR-Y 043,026 000 07

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

02 NONE  0 STOP  

PRVTE E -W 011 00

PSNGR CAR 01 DRVR NONE 50 M OTH-Y 000 000 00

N-RES

04769 N N N N N N 10/15/2016 CLACKAMAS 1 14 INTER   CROSS  N N RAIN S-1STOP   01 NONE  0 STRGHT 07,29

COUNTY SA HAPPY VALLEY MN 0 SE CARVER RD          
      

E TRF SIGNAL N WET REAR    PRVTE E -W 000 00

N 6A PORTLAND UA    7.57 SE 142ND AVE          
      

06 0 N DLIT INJ PSNGR CAR 01 DRVR INJC 17 F OR-Y 026 000 29

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

02 NONE  0 STOP  

PRVTE E -W 011 00

PSNGR CAR 01 DRVR NONE 43 M OR-Y 000 000 00

OR<25

04389 N N N N N N 10/21/2017 CLACKAMAS 1 14 INTER   CROSS  N N CLD S-1STOP   01 NONE  0 STRGHT 013 16,04,29

COUNTY SA HAPPY VALLEY MN 0 SE CARVER RD          
      

E TRF SIGNAL N DRY REAR    PRVTE E -W 000 00

N 7A PORTLAND UA    7.57 SE 142ND AVE          
      

06 1 N DAY INJ PSNGR CAR 01 DRVR NONE 19 M OR-Y 052,026,020 025 16,04,29

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

01 NONE  0 STRGHT

PRVTE E -W 000 00

PSNGR CAR 02 PSNG INJB 17 F 000 000 00

02 NONE  0 STOP  

PRVTE E -W 011 013 00

PSNGR CAR 01 DRVR INJB 50 F OR-Y 000 000 00

OR<25

03 NONE  0 STOP  

PRVTE E -W 022 00

PSNGR CAR 01 DRVR NONE 34 M OR-Y 000 000 00

OR<25

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022
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171: CLACKAMAS

15 - 18 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.
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S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

05708 N N N N 12/23/2017 CLACKAMAS 1 14 INTER   CROSS  N N RAIN S-1STOP   01 NONE  0 STRGHT 29

NONE  SA HAPPY VALLEY MN 0 SE CARVER RD          
      

E TRF SIGNAL N WET REAR    PRVTE E -W 000 00

N 8A PORTLAND UA    7.57 SE 142ND AVE          
      

06 0 N DAY INJ PSNGR CAR 01 DRVR NONE 34 F OR-Y 026 000 29

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

01 NONE  0 STRGHT

PRVTE E -W 000 00

PSNGR CAR 02 PSNG NO<5 01 F 000 000 00

02 NONE  0 STOP  

PRVTE E -W 011 00

PSNGR CAR 01 DRVR INJC 30 F OR-Y 000 000 00

OR<25

02 NONE  0 STOP  

PRVTE E -W 011 00

PSNGR CAR 02 PSNG NO<5 01 M 000 000 00

01909 N N N N 05/16/2017 CLACKAMAS 1 14 INTER   CROSS  N N RAIN S-1STOP   01 NONE  9 STRGHT 29

NONE  TU HAPPY VALLEY MN 0 SE CARVER RD          
      

E TRF SIGNAL N WET REAR    N/A  E -W 000 00

N 9A PORTLAND UA    7.57 SE 142ND AVE          
      

06 0 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.44 -122 31 3.3 017100100S00 UNK  

02 NONE  9 STOP  

N/A  E -W 011 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

01582 N N N N 04/27/2015 CLACKAMAS 1 14 INTER   CROSS  N N CLR S-1STOP   01 NONE  0 STRGHT 29

NONE  MO HAPPY VALLEY MN 0 SE CARVER RD          
      

W TRF SIGNAL N DRY REAR    PRVTE W -E 000 00

N 7A PORTLAND UA    7.57 SE 142ND AVE          
      

06 1 N DAY INJ PSNGR CAR 01 DRVR NONE 49 M OR-Y 026 000 29

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 01 DRVR INJC 20 M OR-Y 000 000 00

OR<25

02288 N N N N 05/21/2016 CLACKAMAS 1 14 INTER   CROSS  N N RAIN S-1STOP   01 NONE  0 STRGHT 29

NONE  SA HAPPY VALLEY MN 0 SE CARVER RD          
      

W TRF SIGNAL N WET REAR    PRVTE W -E 000 00

N 6P PORTLAND UA    7.57 SE 142ND AVE          
      

06 0 N DAY INJ PSNGR CAR 01 DRVR NONE 16 M OR-Y 026 000 29

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 01 DRVR INJC 57 M OR-Y 000 000 00

OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 02 PSNG INJC 58 F 000 000 00

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.
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TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING
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19 - 22 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022

CDS380 Page: 10

171: CLACKAMAS



S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

03164 Y N N N N N 07/14/2016 CLACKAMAS 1 14 INTER   CROSS  N N CLR S-1STOP   01 NONE  0 STRGHT 01,29

STATE TH HAPPY VALLEY MN 0 SE CARVER RD          
      

W TRF SIGNAL N DRY REAR    PRVTE W -E 000 00

N 10A PORTLAND UA    7.57 SE 142ND AVE          
      

06 1 N DAY INJ PSNGR CAR 01 DRVR NONE 63 F OR-Y 047,026 000 01,29

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

MTRCYCLE  01 DRVR INJA 51 M OR-Y 000 000 00

OR<25

03213 N N N N 07/16/2016 CLACKAMAS 1 14 INTER   CROSS  N N CLR S-1STOP   01 NONE  0 STRGHT 29

NONE  SA HAPPY VALLEY MN 0 SE CARVER RD          
      

W TRF SIGNAL N DRY REAR    PRVTE W -E 000 00

N 7P PORTLAND UA    7.57 SE 142ND AVE          
      

06 1 N DAY INJ PSNGR CAR 01 DRVR NONE 56 M OR-Y 026 000 29

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

02 NONE  0 STOP  

PRVTE W -E 012 00

PSNGR CAR 01 DRVR INJC 16 F OR-Y 000 000 00

OR<25

02 NONE  0 STOP  

PRVTE W -E 012 00

PSNGR CAR 02 PSNG INJC 47 F 000 000 00

00043 N N N N N N 01/05/2018 CLACKAMAS 1 14 INTER   CROSS  N N RAIN O-1 L-TURN 01 NONE  0 STRGHT 02,08

COUNTY FR HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N WET TURN    PRVTE E -W 000 00

N 8A PORTLAND UA    7.57 SE 142ND AVE          
      

01 1 N DAY INJ PSNGR CAR 01 DRVR INJC 27 F OR-Y 000 000 00

N 45 24 36.45 -122 31 3.32 017100100S00 OR<25

01 NONE  0 STRGHT

PRVTE E -W 000 00

PSNGR CAR 02 PSNG INJC 38 M 000 000 00

01 NONE  0 STRGHT

PRVTE E -W 000 00

PSNGR CAR 03 PSNG NONE 01 M 000 000 00

02 NONE  0 TURN-L

PRVTE W -N 000 00

PSNGR CAR 01 DRVR NONE 58 F OR-Y 028,004 000 02,08

OR<25

00424 N N N N N N 02/04/2018 CLACKAMAS 1 14 INTER   CROSS  N N CLD ANGL-OTH  01 NONE  0 STRGHT 27,04,32

CITY  SU HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE E -W 000 00

N 4P PORTLAND UA    7.57 SE 142ND AVE          
      

01 1 N DAY INJ PSNGR CAR 01 DRVR NONE 22 M OR-Y 020,052 037 27,04,32

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

02 NONE  0 TURN-L

PRVTE N -E 011 00

PSNGR CAR 01 DRVR INJB 51 M OR-Y 000 000 00

OR<25

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.
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23 - 25 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.
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S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE
02 NONE  0 TURN-L

PRVTE N -E 011 00

PSNGR CAR 02 PSNG INJB 53 F 000 000 00

03315 N N N N N N 09/19/2018 CLACKAMAS 1 14 INTER   CROSS  N N CLR S-OTHER   01 NONE  0 TURN-R 06

COUNTY WE HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE N -W 031 00

N 9A PORTLAND UA    7.57 SE 142ND AVE          
      

01 1 N DAY INJ PSNGR CAR 01 DRVR INJB 74 F OR-Y 034,031 000 06

N 45 24 36.44 -122 31 3.29 017100100S00 OR<25

02 NONE  1 TURN-R

PRVTE N -W 000 00

TRUCK     01 DRVR NONE 57 M OR-Y 000 000 00

OR<25

04164 N N N N N N 11/14/2018 CLACKAMAS 1 14 INTER   CROSS  N N CLR ANGL-OTH  01 NONE  0 TURN-R 02

COUNTY WE HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE N -W 016 00

N 9A PORTLAND UA    7.57 SE 142ND AVE          
      

01 0 N DAY INJ PSNGR CAR 01 DRVR INJC 28 F OR-Y 028 000 02

N 45 24 36.47 -122 31 3.28 017100100S00 OR<25

02 NONE  0 STRGHT

PRVTE E -W 000 00

PSNGR CAR 01 DRVR INJC 65 F OR-Y 000 000 00

OR<25

03012 N N N N 06/13/2019 CLACKAMAS 1 14 INTER   CROSS  N N CLR ANGL-OTH  01 NONE  9 STRGHT 04

NONE  TH HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N DRY TURN    N/A  N -S 000 00

N 6P PORTLAND UA    7.57 SE 142ND AVE          
      

01 0 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.45 -122 31 3.3 017100100S00 UNK  

02 NONE  9 TURN-L

N/A  E -S 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

01645 N N N N N N 05/20/2019 CLACKAMAS 1 14 INTER   CROSS  N N CLR O-1 L-TURN 01 NONE  9 STRGHT 04

COUNTY MO HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N DRY TURN    N/A  N -S 000 00

N 11A PORTLAND UA    7.57 SE 142ND AVE          
      

01 1 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.44 -122 31 3.3 017100100S00 UNK  

02 NONE  9 TURN-L

N/A  S -W 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

01498 N N N N N N 05/03/2018 CLACKAMAS 1 14 INTER   CROSS  N N CLR O-1 L-TURN 01 NONE  0 STRGHT 02,08

STATE TH HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE E -W 000 00

N 6A PORTLAND UA    7.57 SE 142ND AVE          
      

02 0 N DAWN INJ PSNGR CAR 01 DRVR NONE 26 M OR-Y 000 000 00

N 45 24 36.44 -122 31 3.31 017100100S00 OR<25

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.
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CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022

CDS380 Page: 13

171: CLACKAMAS

26 - 30 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.
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S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE
02 NONE  0 TURN-L

PRVTE W -N 000 00

PSNGR CAR 01 DRVR INJA 57 F OR-Y 028,004 000 02,08

OR<25

03126 N N N N 09/06/2018 CLACKAMAS 1 14 INTER   CROSS  N N CLR O-1 L-TURN 01 NONE  0 STRGHT 013 02,08

COUNTY TH HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE E -W 000 00

N 4P PORTLAND UA    7.57 SE 142ND AVE          
      

02 1 N DAY INJ PSNGR CAR 01 DRVR INJC 23 F OR-Y 000 000 00

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

02 NONE  0 TURN-L

PRVTE W -N 000 013 00

PSNGR CAR 01 DRVR NONE 41 F OR-Y 028,004 000 02,08

OR<25

03 NONE  0 TURN-R

PRVTE N -W 022 00

PSNGR CAR 01 DRVR NONE 23 M OR-Y 000 000 00

OR<25

03520 N N N N N N 10/02/2018 CLACKAMAS 1 14 INTER   CROSS  N N CLR O-1 L-TURN 01 NONE  0 STRGHT 02,04

STATE TU HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE E -W 000 00

N 6P PORTLAND UA    7.57 SE 142ND AVE          
      

02 1 N DAY INJ PSNGR CAR 01 DRVR INJB 16 F OR-Y 020 000 04

N 45 24 36.45 -122 31 3.31 017100100S00 OR<25

02 NONE  1 TURN-L

PRVTE W -N 000 00

SEMI TOW  01 DRVR NONE 38 M OTH-Y 028 000 02

N-RES

04858 N N N N N N 12/31/2018 CLACKAMAS 1 14 INTER   CROSS  N N CLR O-1 L-TURN 01 NONE  0 STRGHT 02,08

COUNTY MO HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE E -W 000 00

N 10P PORTLAND UA    7.57 SE 142ND AVE          
      

02 1 N DLIT INJ PSNGR CAR 01 DRVR INJC 42 M OTH-Y 028,004 000 02,08

N 45 24 36.44 -122 31 3.31 017100100S00 N-RES

02 NONE  0 TURN-L

PRVTE W -N 000 00

PSNGR CAR 01 DRVR NONE 26 M OR-Y 000 000 00

OR<25

04944 N N N N N N 11/22/2017 CLACKAMAS 1 14 INTER   CROSS  N N RAIN O-1 L-TURN 01 NONE  9 TURN-L 02,08

COUNTY WE HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N WET TURN    N/A  E -S 000 00

N 11P PORTLAND UA    7.57 SE 142ND AVE          
      

03 1 N DLIT PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.44 -122 31 3.3 017100100S00 UNK  

02 NONE  9 STRGHT

N/A  W -E 000 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022

CDS380 Page: 15

171: CLACKAMAS

31 - 35 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022

CDS380 Page: 16

171: CLACKAMAS



S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

00900 N N N N N N 03/13/2018 CLACKAMAS 1 14 INTER   CROSS  N N RAIN O-1 L-TURN 01 NONE  0 STRGHT 02,08

COUNTY TU HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N WET TURN    PRVTE W -E 000 00

N 10A PORTLAND UA    7.57 SE 142ND AVE          
      

03 1 N DAY INJ PSNGR CAR 01 DRVR INJC 33 F OR-Y 000 000 00

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

02 NONE  0 TURN-L

PRVTE E -S 000 00

PSNGR CAR 01 DRVR NONE 24 M OTH-Y 028,004 000 02,08

OR<25

00483 N N N N 02/06/2015 CLACKAMAS 1 14 INTER   CROSS  N N RAIN ANGL-OTH  01 NONE  0 STRGHT 04

NONE  FR HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N WET TURN    PRVTE W -E 000 00

N 6A PORTLAND UA    7.57 SE 142ND AVE          
      

04 1 N DLIT PDO PSNGR CAR 01 DRVR NONE 58 F OR-Y 000 000 00

N 45 24 36.44 -122 31 3.3 017100100S00 OR<25

02 NONE  0 TURN-L

UNKN S -W 000 00

UNKNOWN   01 DRVR NONE 00 Unk UNK  020 000 04

UNK  

04706 N N N N N N 12/21/2018 CLACKAMAS 1 14 INTER   CROSS  N N CLR O-1 L-TURN 01 NONE  0 TURN-L 02

COUNTY FR HAPPY VALLEY MN 0 SE CARVER RD          
      

CN TRF SIGNAL N DRY TURN    PRVTE N -E 000 00

N 6P PORTLAND UA    7.57 SE 142ND AVE          
      

04 0 N DARK INJ PSNGR CAR 01 DRVR INJC 23 F OTH-Y 028 000 02

N 45 24 36.44 -122 31 3.31 017100100S00 N-RES

01 NONE  0 TURN-L

PRVTE N -E 000 00

PSNGR CAR 02 PSNG INJC 19 F 000 000 00

02 NONE  0 STRGHT

PRVTE S -N 000 00

PSNGR CAR 01 DRVR NONE 23 M OTH-Y 000 000 00

N-RES

04359 N N N N N N 12/05/2019 CLACKAMAS 1 14 STRGHT  N N CLR S-STRGHT  01 NONE  0 STRGHT 092 27

STATE TH HAPPY VALLEY MN 0 SE CARVER RD          
      

E (NONE) NONE      N DRY REAR    PRVTE W -E 000 00

N 4P PORTLAND UA    7.59 SE 142ND AVE          
      

03 N DAY INJ PSNGR CAR 01 DRVR NONE 40 M SUSP 016,042 038 27

N 45 24 36.52 -122 31 1.99 017100100S00 (04) OR-? 

02 NONE  0 STRGHT

PRVTE W -E 006 092 00

PSNGR CAR 01 DRVR INJC 31 M OR-Y 000 000 00

OR<25

02065 N N N N 05/26/2017 CLACKAMAS 1 14 STRGHT  N N CLR S-1STOP   01 NONE  0 STRGHT 29

NONE  FR HAPPY VALLEY MN 0 SE CARVER RD          
      

E (NONE) UNKNOWN   N DRY REAR    PRVTE E -W 000 00

N 7P PORTLAND UA    7.59 SE 142ND AVE          
      

05 N DAY INJ PSNGR CAR 01 DRVR NONE 19 M OR-Y 026 000 29

N 45 24 36.52 -122 31 2.04 017100100S00 (04) OR<25

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022

CDS380 Page: 17

171: CLACKAMAS

36 - 39 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022
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171: CLACKAMAS



S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE
02 NONE  0 STOP  

PRVTE E -W 011 00

PSNGR CAR 01 DRVR INJC 53 F OR-Y 000 000 00

OR<25

02 NONE  0 STOP  

PRVTE E -W 011 00

PSNGR CAR 02 PSNG INJC 22 F 000 000 00

04453 N N N N 11/28/2018 CLACKAMAS 1 14 STRGHT  N N RAIN S-1STOP   01 NONE  9 STRGHT 29

NONE  WE HAPPY VALLEY MN 0 SE CARVER RD          
      

E (NONE) NONE      N WET REAR    N/A  E -W 000 00

N 7A PORTLAND UA    7.59 SE 142ND AVE          
      

06 N DLIT PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.53 -122 31 2.04 017100100S00 (04) UNK  

02 NONE  9 STOP  

N/A  E -W 011 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

04249 N N N N 09/15/2016 CLACKAMAS 1 14 STRGHT  N N CLR S-1STOP   01 NONE  9 STRGHT 29

NO RPT TH HAPPY VALLEY MN 0 SE CARVER RD          
      

E (NONE) UNKNOWN   N DRY REAR    N/A  E -W 000 00

N 4P PORTLAND UA    7.61 SE 142ND AVE          
      

06 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.6 -122 31 .79 017100100S00 (04) UNK  

02 NONE  9 STOP  

N/A  E -W 011 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

04924 N N N N N N 11/20/2015 CLACKAMAS 1 14 STRGHT  N N CLR S-1STOP   01 NONE  0 STRGHT 013,093 27,29

CITY  FR HAPPY VALLEY MN 0 SE CARVER RD          
      

W (NONE) UNKNOWN   N DRY REAR    PRVTE W -E 000 00

N 5P PORTLAND UA    7.62 SE 142ND AVE          
      

03 N DARK PDO PSNGR CAR 01 DRVR NONE 18 M OR-Y 016,026 038 093 27,29

N 45 24 36.63 -122 31 .16 017100100S00 (04) OR<25

02 NONE  0 STOP  

PRVTE W -E 011 013 00

PSNGR CAR 01 DRVR NONE 72 M OTH-Y 000 000 00

N-RES

03 NONE  0 STOP  

PRVTE W -E 022 00

PSNGR CAR 01 DRVR NONE 60 M OR-Y 000 000 00

OR<25

00501 N N N N 02/06/2017 CLACKAMAS 1 14 STRGHT  N Y RAIN FIX OBJ   01 NONE  9 BACK  100 10

NONE  MO HAPPY VALLEY MN 0 SE CARVER RD          
      

E (NONE) UNKNOWN   N WET FIX     N/A  W -E 000 00

Y 6A PORTLAND UA    7.68 SE 142ND AVE          
      

07 N DARK PDO SCHL BUS  01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.75 -122 30 56.4 017100100S00 (04) UNK  

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022
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171: CLACKAMAS

40 - 44 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022
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171: CLACKAMAS



S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

03081 N N N N 07/08/2016 CLACKAMAS 1 14 STRGHT  N N CLR S-1STOP   01 NONE  0 STRGHT 29

NO RPT FR HAPPY VALLEY MN 0 SE CARVER RD          
      

E (NONE) UNKNOWN   N DRY REAR    PRVTE W -E 000 00

N 5P PORTLAND UA    7.79 SE 142ND AVE          
      

03 N DAY INJ PSNGR CAR 01 DRVR INJC 34 M OR-Y 026 000 29

N 45 24 36.33 -122 30 49.23 017100100S00 (04) OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 01 DRVR INJC 31 M OR-Y 000 000 00

OR<25

02 NONE  0 STOP  

PRVTE W -E 011 00

PSNGR CAR 02 PSNG INJC 22 M 000 000 00

02661 N N N N N N 07/31/2018 CLACKAMAS 1 14 STRGHT  N N CLR S-STRGHT  01 NONE  0 STRGHT 013 07

STATE TU HAPPY VALLEY MN 0 SE CARVER RD          
      

E (NONE) UNKNOWN   N DRY REAR    PRVTE W -E 000 00

N 5P PORTLAND UA    7.80 SE 142ND AVE          
      

03 N DAY INJ PSNGR CAR 01 DRVR NONE 40 M OTH-Y 043 000 07

N 45 24 36.28 -122 30 48.53 017100100S00 (04) N-RES

02 NONE  0 STRGHT

PRVTE W -E 006 013 00

PSNGR CAR 01 DRVR INJC 19 F OR-Y 000 000 00

OR<25

03 NONE  0 STRGHT

PRVTE W -E 022 00

PSNGR CAR 01 DRVR NONE 48 F OR-Y 000 000 00

OR<25

01799 N N N N 05/25/2018 CLACKAMAS 1 14 STRGHT  N N CLR S-1STOP   01 NONE  9 STRGHT 16,29

COUNTY FR HAPPY VALLEY MN 0 SE CARVER RD          
      

E (NONE) UNKNOWN   N DRY REAR    N/A  W -E 000 00

N 4P PORTLAND UA    7.80 SE 142ND AVE          
      

04 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.27 -122 30 48.49 017100100S00 (04) UNK  

02 NONE  9 STOP  

N/A  W -E 011 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

02380 N N N N 07/09/2018 CLACKAMAS 1 14 STRGHT  N N UNK S-1STOP   01 NONE  9 STRGHT 29

NONE  MO HAPPY VALLEY MN 0 CARVER RD             
      

W (NONE) NONE      N UNK REAR    N/A  UN-UN 000 00

N 11A PORTLAND UA    7.81 152ND AVE             
      

00 N DAY PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.22 -122 30 47.8 017100100S00 (04) UNK  

02 NONE  9 STOP  

N/A  UN-UN 011 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022
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171: CLACKAMAS

45 - 48 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.

OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION

TRANSPORTATION DATA SECTION - CRASH ANAYLYSIS AND REPORTING UNIT

CONTINUOUS SYSTEM CRASH LISTING

Highway 171 ALL ROAD TYPES, MP 7.41 to 7.9 01/01/2015 to 12/31/2019, Both Add and Non-Add mileage

01/26/2022
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171: CLACKAMAS



S D M

SER# P R J S W DATE COUNTY RD# FC CONN# RD CHAR INT-TYPE SPCL USE

INVEST E A U I C O DAY CITY COMPNT FIRST STREET DIRECT (MEDIAN) INT-REL OFFRD WTHR CRASH TRLR QTY MOVE A S

RD DPT E L G N H R TIME URBAN AREA MLG TYP SECOND STREET LOCTN LEGS TRAF- RNDBT SURF COLL OWNER FROM PRTC INJ G E LICNS PED

UNLOC? D C S V L K LAT LONG MILEPNT LRS (#LANES) CONTL DRVWY LIGHT SVRTY V# TYPE TO P# TYPE SVRTY E X RES LOC ERROR ACT EVENT CAUSE

04774 N N N N 12/24/2018 CLACKAMAS 1 14 STRGHT  N Y CLR FIX OBJ   01 NONE  9 STRGHT 079,061 16

COUNTY MO HAPPY VALLEY MN 0 SE CARVER RD          
      

E (NONE) NONE      N DRY FIX     N/A  W -E 000 00

Y 4P PORTLAND UA    7.82 SE 142ND AVE          
      

01 N DUSK PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 36.15 -122 30 47.09 017100100S00 (04) UNK  

04927 N N N N N N 11/21/2017 CLACKAMAS 1 14 STRGHT  N N RAIN S-STRGHT  01 NONE  0 STRGHT 29

COUNTY TU HAPPY VALLEY MN 0 CARVER RD             
      

W (NONE) UNKNOWN   N WET REAR    PRVTE E -W 000 00

N 4P PORTLAND UA    7.88 152ND AVE             
      

03 N DUSK INJ PSNGR CAR 01 DRVR NONE 57 F OR-Y 042 000 29

N 45 24 35.81 -122 30 42.79 017100100S00 (04) OR<25

02 NONE  0 STRGHT

PRVTE E -W 006 00

PSNGR CAR 01 DRVR INJC 35 F OR-Y 000 000 00

OR>25

01141 Y N N N N N 03/11/2016 CLACKAMAS 1 14 STRGHT  N N RAIN S-1STOP   01 NONE  9 STRGHT 01,07

COUNTY FR HAPPY VALLEY MN 0 CARVER RD             
      

W (NONE) UNKNOWN   N WET REAR    N/A  E -W 000 00

N 7P PORTLAND UA    7.89 152ND AVE             
      

06 N DARK PDO PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

N 45 24 35.75 -122 30 42.07 017100100S00 (04) UNK  

02 NONE  9 STOP  

N/A  E -W 011 00

PSNGR CAR 01 DRVR NONE 00 Unk UNK  000 000 00

UNK  

00228 N N N N 01/19/2015 CLACKAMAS 1 14 STRGHT  N N UNK S-STRGHT  01 NONE  0 STRGHT 13

NONE  MO HAPPY VALLEY MN 0 SE CARVER RD          
      

E (NONE) UNKNOWN   N WET SS-O    PRVTE E -W 000 00

N 6A PORTLAND UA    7.90 SE 142ND AVE          
      

04 N DLIT PDO PSNGR CAR 01 DRVR NONE 37 F OR-Y 045 000 13

N 45 24 35.69 -122 30 41.35 017100100S00 (04) OR<25

02 NONE  0 STRGHT

PRVTE E -W 000 00

PSNGR CAR 01 DRVR NONE 61 M OR-Y 000 000 00

OR<25

Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.
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CONTINUOUS SYSTEM CRASH LISTING
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49 - 52 of   52 Crash records shown.



Disclaimer: The information contained in this report is compiled from individual driver and police crash reports submitted to the Oregon Department of Transportation as required in ORS 811.720. The Crash Analysis and Reporting Unit is committed to providing the highest quality crash data to customers. However, because submittal of crash report forms is 
the responsibility of the individual driver, the Crash Analysis and Reporting Unit can not guarantee that all qualifying crashes are represented nor can assurances be made that all details pertaining to a single crash are accurate. Note: Legislative changes to DMV's vehicle crash reporting requirement, effective 01/01/2004, may result in fewer property 
damage only crashes being eligible for inclusion in the Statewide Crash Data File.
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Traffic Signal Warrant Analysis

Project: Iseli Estates
Date: 2/18/2022
Scenario: Year 2024 Buildout

SE 142nd Avenue SE Wenzel Drive

1 1

517 27

Warrant Used:
X 100 percent of standard warrants used

70 percent of standard warrants used due to 85th percentile speed in excess
of 40 mph or isolated community with population less than 10,000.

Number of Lanes for Moving ADT on Major St. ADT on Minor St.
Traffic on Each Approach: (total of both approaches) (higher-volume approach)

WARRANT 1, CONDITION A 100% 70% 100% 70%
Major St. Minor St. Warrants Warrants Warrants Warrants

1 1 8,850 6,200 2,650 1,850
2 or more 1 10,600 7,400 2,650 1,850
2 or more 2 or more 10,600 7,400 3,550 2,500
1 2 or more 8,850 6,200 3,550 2,500

WARRANT 1, CONDITION B
1 1 13,300 9,300 1,350 950
2 or more 1 15,900 11,100 1,350 950
2 or more 2 or more 15,900 11,100 1,750 1,250
1 2 or more 13,300 9,300 1,750 1,250

Note: ADT volumes assume 8th highest hour is 5.6% of the daily volume

Approach 
Volumes

Minimum 
Volumes

Is Signal 
Warrant Met?

Warrant 1
Condition A: Minimum Vehicular Volume

Major Street 5,170 8,850
Minor Street* 270 2,650 No

Condition B: Interruption of Continuous Traffic

Major Street 5,170 13,300

Minor Street* 270 1,350 No

Combination Warrant

Major Street 5,170 10,640

Minor Street* 270 2,120 No

* Minor street right-turning traffic volumes reduced by 25% 

Major Street: Minor Street:

      Number of Lanes:       Number of Lanes:

      PM Peak 
      Hour Volumes:

      PM Peak 
      Hour Volumes:



Left-Turn Lane Warrant Analysis

Project: Iseli Estates

Intersection:  Wenzel Drive at SE 142nd Avenue

Date: 2/18/2022

Scenario: 2024 buildout conditions MD NB

2-lane roadway (English)
INPUT

Value

40

3%

148

168

OUTPUT
Value

878

CALIBRATION CONSTANTS
Value

3.0

5.0

1.9

Variable

Variable

85th percentile speed, mph:
Percent of left‐turns in advancing volume (VA), %:

Advancing volume (VA), veh/h:

Opposing volume (VO), veh/h:

Average time for left‐turn vehicle to clear the advancing lane, s:

Limiting advancing volume (VA), veh/h:

Guidance for determining the need for a major-road left-turn bay:

Left-turn treatment NOT warranted.

Variable

Average time for making left‐turn, s:

Critical headway, s:
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Left-Turn Lane Warrant Analysis

Project: Iseli Estates

Intersection:  Wenzel Drive at SE 142nd Avenue

Date: 2/18/2022

Scenario: 2024 buildout conditions PM NB

2-lane roadway (English)
INPUT

Value

40

5%

183

334

OUTPUT
Value

548

CALIBRATION CONSTANTS
Value

3.0

5.0

1.9

Variable

Variable

85th percentile speed, mph:
Percent of left‐turns in advancing volume (VA), %:

Advancing volume (VA), veh/h:

Opposing volume (VO), veh/h:

Average time for left‐turn vehicle to clear the advancing lane, s:

Limiting advancing volume (VA), veh/h:

Guidance for determining the need for a major-road left-turn bay:

Left-turn treatment NOT warranted.

Variable

Average time for making left‐turn, s:

Critical headway, s:
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warranted.
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warranted.
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HCM 6th Signalized Intersection Summary
3: SE 142nd Avenue & Highway 224/212 02/03/2022

Iseli Estates  01/31/2022 Existing AM Synchro 10 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 49 1093 19 4 2203 54 53 9 14 41 4 164
Future Volume (veh/h) 49 1093 19 4 2203 54 53 9 14 41 4 164
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1826 1826 1826 1870 1870 1870 1796 1796 1796 1841 1841 1841
Adj Flow Rate, veh/h 51 1139 0 4 2295 40 55 9 3 43 4 110
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 5 5 5 2 2 2 7 7 7 4 4 4
Cap, veh/h 143 2513 362 2469 1101 155 21 243 70 21 121
Arrive On Green 0.03 0.72 0.00 0.01 0.69 0.69 0.15 0.15 0.15 0.15 0.15 0.15
Sat Flow, veh/h 1739 3469 1547 1781 3554 1585 633 136 1522 201 134 784
Grp Volume(v), veh/h 51 1139 0 4 2295 40 64 0 3 157 0 0
Grp Sat Flow(s),veh/h/ln 1739 1735 1547 1781 1777 1585 770 0 1522 1118 0 0
Q Serve(g_s), s 0.9 15.7 0.0 0.1 64.8 0.9 0.0 0.0 0.2 7.4 0.0 0.0
Cycle Q Clear(g_c), s 0.9 15.7 0.0 0.1 64.8 0.9 9.3 0.0 0.2 16.6 0.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 0.86 1.00 0.27 0.70
Lane Grp Cap(c), veh/h 143 2513 362 2469 1101 176 0 243 212 0 0
V/C Ratio(X) 0.36 0.45 0.01 0.93 0.04 0.36 0.00 0.01 0.74 0.00 0.00
Avail Cap(c_a), veh/h 157 2513 430 2548 1137 176 0 243 212 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 29.6 6.6 0.0 5.9 15.3 5.6 45.3 0.0 41.2 49.1 0.0 0.0
Incr Delay (d2), s/veh 1.5 0.1 0.0 0.0 6.7 0.0 1.2 0.0 0.0 12.9 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 4.6 0.0 0.0 22.8 0.3 1.7 0.0 0.1 5.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.1 6.7 0.0 5.9 22.0 5.6 46.6 0.0 41.2 62.0 0.0 0.0
LnGrp LOS C A A C A D A D E A A
Approach Vol, veh/h 1190 A 2339 67 157
Approach Delay, s/veh 7.8 21.7 46.3 62.0
Approach LOS A C D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 5.1 88.8 22.5 8.5 85.4 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 83.5 18.0 5.0 83.5 18.0
Max Q Clear Time (g_c+I1), s 2.1 17.7 18.6 2.9 66.8 11.3
Green Ext Time (p_c), s 0.0 10.0 0.0 0.0 14.1 0.1

Intersection Summary
HCM 6th Ctrl Delay 19.4
HCM 6th LOS B

Notes
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary
1: SE 142nd Avenue & SE Sunnyside Road 02/02/2022

Iseli Estates  01/31/2022 Existing MD Synchro 10 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 34 1004 116 75 859 10 147 9 67 12 11 32
Future Volume (veh/h) 34 1004 116 75 859 10 147 9 67 12 11 32
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 37 1091 126 82 934 11 160 10 73 13 12 35
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 394 1504 671 370 1633 19 399 38 278 365 82 240
Arrive On Green 0.04 0.42 0.42 0.07 0.45 0.45 0.20 0.20 0.20 0.20 0.20 0.20
Sat Flow, veh/h 1781 3554 1585 1781 3597 42 1359 195 1420 1315 421 1228
Grp Volume(v), veh/h 37 1091 126 82 461 484 160 0 83 13 0 47
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1863 1359 0 1615 1315 0 1649
Q Serve(g_s), s 0.5 11.2 2.2 1.1 8.4 8.4 4.8 0.0 1.9 0.4 0.0 1.0
Cycle Q Clear(g_c), s 0.5 11.2 2.2 1.1 8.4 8.4 5.9 0.0 1.9 2.3 0.0 1.0
Prop In Lane 1.00 1.00 1.00 0.02 1.00 0.88 1.00 0.74
Lane Grp Cap(c), veh/h 394 1504 671 370 806 845 399 0 316 365 0 323
V/C Ratio(X) 0.09 0.73 0.19 0.22 0.57 0.57 0.40 0.00 0.26 0.04 0.00 0.15
Avail Cap(c_a), veh/h 524 1831 816 446 915 960 724 0 702 680 0 717
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 7.0 10.5 7.9 7.6 8.8 8.8 17.0 0.0 14.9 15.9 0.0 14.5
Incr Delay (d2), s/veh 0.1 1.1 0.1 0.3 0.7 0.6 0.7 0.0 0.4 0.0 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 3.5 0.6 0.3 2.5 2.6 1.4 0.0 0.6 0.1 0.0 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.1 11.6 8.0 7.9 9.5 9.4 17.6 0.0 15.3 15.9 0.0 14.7
LnGrp LOS A B A A A A B A B B A B
Approach Vol, veh/h 1254 1027 243 60
Approach Delay, s/veh 11.1 9.3 16.8 15.0
Approach LOS B A B B

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 13.0 7.7 23.0 13.0 6.3 24.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.0 5.0 22.5 19.0 5.0 22.5
Max Q Clear Time (g_c+I1), s 7.9 3.1 13.2 4.3 2.5 10.4
Green Ext Time (p_c), s 0.7 0.0 5.3 0.2 0.0 4.8

Intersection Summary
HCM 6th Ctrl Delay 11.0
HCM 6th LOS B



HCM 6th TWSC
2: SE 142nd Avenue & SE Wenzel Drive 02/02/2022

Iseli Estates  01/31/2022 Existing MD Synchro 10 Report
Page 2

Intersection
Int Delay, s/veh 0.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 8 13 128 8 7 146
Future Vol, veh/h 8 13 128 8 7 146
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 14 139 9 8 159
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 319 144 0 0 148 0
          Stage 1 144 - - - - -
          Stage 2 175 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 674 903 - - 1434 -
          Stage 1 883 - - - - -
          Stage 2 855 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 670 903 - - 1434 -
Mov Cap-2 Maneuver 670 - - - - -
          Stage 1 878 - - - - -
          Stage 2 855 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.7 0 0.3
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 797 1434 -
HCM Lane V/C Ratio - - 0.029 0.005 -
HCM Control Delay (s) - - 9.7 7.5 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th Signalized Intersection Summary
1: SE 142nd Avenue & SE Sunnyside Road 02/03/2022

Iseli Estates  01/31/2022 Existing PM Synchro 10 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 1510 238 122 981 7 138 14 73 12 18 32
Future Volume (veh/h) 60 1510 238 122 981 7 138 14 73 12 18 32
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1900 1900 1900 1885 1885 1885 1885 1885 1885 1870 1870 1870
Adj Flow Rate, veh/h 64 1606 225 130 1044 6 147 15 69 13 19 31
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 1 1 1 1 1 1 2 2 2
Cap, veh/h 422 1997 890 284 2081 12 309 50 230 276 109 178
Arrive On Green 0.05 0.55 0.55 0.07 0.57 0.57 0.17 0.17 0.17 0.17 0.17 0.17
Sat Flow, veh/h 1810 3610 1609 1795 3651 21 1362 292 1345 1310 638 1041
Grp Volume(v), veh/h 64 1606 225 130 512 538 147 0 84 13 0 50
Grp Sat Flow(s),veh/h/ln 1810 1805 1609 1795 1791 1881 1362 0 1637 1310 0 1679
Q Serve(g_s), s 0.9 23.4 4.8 1.9 11.3 11.3 6.8 0.0 2.9 0.6 0.0 1.7
Cycle Q Clear(g_c), s 0.9 23.4 4.8 1.9 11.3 11.3 8.4 0.0 2.9 3.5 0.0 1.7
Prop In Lane 1.00 1.00 1.00 0.01 1.00 0.82 1.00 0.62
Lane Grp Cap(c), veh/h 422 1997 890 284 1021 1072 309 0 280 276 0 288
V/C Ratio(X) 0.15 0.80 0.25 0.46 0.50 0.50 0.48 0.00 0.30 0.05 0.00 0.17
Avail Cap(c_a), veh/h 474 2289 1020 327 1157 1216 469 0 473 430 0 485
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 6.2 11.8 7.6 12.6 8.5 8.5 26.8 0.0 23.7 25.2 0.0 23.2
Incr Delay (d2), s/veh 0.2 1.9 0.1 1.1 0.4 0.4 1.1 0.0 0.6 0.1 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 7.4 1.3 0.9 3.3 3.5 2.1 0.0 1.1 0.2 0.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.3 13.7 7.7 13.7 8.9 8.8 27.9 0.0 24.3 25.3 0.0 23.4
LnGrp LOS A B A B A A C A C C A C
Approach Vol, veh/h 1895 1180 231 63
Approach Delay, s/veh 12.7 9.4 26.6 23.8
Approach LOS B A C C

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 15.7 9.0 40.7 15.7 7.9 41.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.9 6.1 41.5 18.9 5.3 42.3
Max Q Clear Time (g_c+I1), s 10.4 3.9 25.4 5.5 2.9 13.3
Green Ext Time (p_c), s 0.5 0.1 10.8 0.2 0.0 7.3

Intersection Summary
HCM 6th Ctrl Delay 12.7
HCM 6th LOS B



HCM 6th TWSC
2: SE 142nd Avenue & SE Wenzel Drive 02/03/2022

Iseli Estates  01/31/2022 Existing PM Synchro 10 Report
Page 2

Intersection
Int Delay, s/veh 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 20 153 11 22 280
Future Vol, veh/h 10 20 153 11 22 280
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 7 7 2 2 5 5
Mvmt Flow 11 21 163 12 23 298
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 513 169 0 0 175 0
          Stage 1 169 - - - - -
          Stage 2 344 - - - - -
Critical Hdwy 6.47 6.27 - - 4.15 -
Critical Hdwy Stg 1 5.47 - - - - -
Critical Hdwy Stg 2 5.47 - - - - -
Follow-up Hdwy 3.563 3.363 - - 2.245 -
Pot Cap-1 Maneuver 512 862 - - 1383 -
          Stage 1 849 - - - - -
          Stage 2 707 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 502 862 - - 1383 -
Mov Cap-2 Maneuver 502 - - - - -
          Stage 1 832 - - - - -
          Stage 2 707 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.4 0 0.6
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 696 1383 -
HCM Lane V/C Ratio - - 0.046 0.017 -
HCM Control Delay (s) - - 10.4 7.6 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0.1 -



HCM 6th Signalized Intersection Summary
3: SE 142nd Avenue & Highway 224/212 02/03/2022

Iseli Estates  01/31/2022 Existing PM Synchro 10 Report
Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 135 2175 47 24 1486 38 28 9 16 125 12 124
Future Volume (veh/h) 135 2175 47 24 1486 38 28 9 16 125 12 124
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1870 1870 1870 1767 1767 1767 1856 1856 1856
Adj Flow Rate, veh/h 139 2242 0 25 1532 9 29 9 0 129 12 105
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 1 1 1 2 2 2 9 9 9 3 3 3
Cap, veh/h 276 2481 128 2398 1068 194 53 266 183 16 116
Arrive On Green 0.04 0.69 0.00 0.02 0.67 0.67 0.18 0.18 0.00 0.18 0.18 0.18
Sat Flow, veh/h 1795 3582 1598 1781 3554 1583 809 300 1497 785 92 653
Grp Volume(v), veh/h 139 2242 0 25 1532 9 38 0 0 246 0 0
Grp Sat Flow(s),veh/h/ln 1795 1791 1598 1781 1777 1583 1109 0 1497 1530 0 0
Q Serve(g_s), s 3.0 65.0 0.0 0.5 31.1 0.2 0.0 0.0 0.0 16.4 0.0 0.0
Cycle Q Clear(g_c), s 3.0 65.0 0.0 0.5 31.1 0.2 3.4 0.0 0.0 19.8 0.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 0.76 1.00 0.52 0.43
Lane Grp Cap(c), veh/h 276 2481 128 2398 1068 247 0 266 315 0 0
V/C Ratio(X) 0.50 0.90 0.19 0.64 0.01 0.15 0.00 0.00 0.78 0.00 0.00
Avail Cap(c_a), veh/h 381 2665 158 2431 1083 299 0 326 375 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 12.0 16.0 0.0 24.1 11.7 6.7 44.0 0.0 0.0 50.6 0.0 0.0
Incr Delay (d2), s/veh 1.4 4.6 0.0 0.7 0.6 0.0 0.3 0.0 0.0 8.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 23.3 0.0 0.4 10.7 0.1 1.0 0.0 0.0 8.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.5 20.6 0.0 24.9 12.3 6.7 44.3 0.0 0.0 59.2 0.0 0.0
LnGrp LOS B C C B A D A A E A A
Approach Vol, veh/h 2381 A 1566 38 246
Approach Delay, s/veh 20.2 12.5 44.3 59.2
Approach LOS C B D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.4 92.0 26.9 9.7 89.7 26.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 94.0 27.5 12.6 86.4 27.5
Max Q Clear Time (g_c+I1), s 2.5 67.0 21.8 5.0 33.1 5.4
Green Ext Time (p_c), s 0.0 20.5 0.6 0.2 16.4 0.1

Intersection Summary
HCM 6th Ctrl Delay 19.8
HCM 6th LOS B

Notes
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary
3: SE 142nd Avenue & Highway 224/212 02/03/2022

Iseli Estates  01/31/2022 Background AM Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 52 1161 20 4 2341 57 56 10 15 44 4 174
Future Volume (veh/h) 52 1161 20 4 2341 57 56 10 15 44 4 174
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1826 1826 1826 1870 1870 1870 1796 1796 1796 1841 1841 1841
Adj Flow Rate, veh/h 54 1209 0 4 2439 43 58 10 2 46 4 122
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 5 5 5 2 2 2 7 7 7 4 4 4
Cap, veh/h 127 2533 340 2489 1110 142 20 238 63 18 104
Arrive On Green 0.03 0.73 0.00 0.01 0.70 0.70 0.15 0.15 0.15 0.15 0.15 0.15
Sat Flow, veh/h 1739 3469 1547 1781 3554 1585 569 132 1522 166 116 689
Grp Volume(v), veh/h 54 1209 0 4 2439 43 68 0 2 172 0 0
Grp Sat Flow(s),veh/h/ln 1739 1735 1547 1781 1777 1585 701 0 1522 972 0 0
Q Serve(g_s), s 1.0 17.2 0.0 0.1 78.0 1.0 0.0 0.0 0.1 7.4 0.0 0.0
Cycle Q Clear(g_c), s 1.0 17.2 0.0 0.1 78.0 1.0 10.6 0.0 0.1 18.0 0.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 0.85 1.00 0.27 0.71
Lane Grp Cap(c), veh/h 127 2533 340 2489 1110 162 0 238 185 0 0
V/C Ratio(X) 0.42 0.48 0.01 0.98 0.04 0.42 0.00 0.01 0.93 0.00 0.00
Avail Cap(c_a), veh/h 139 2533 406 2494 1112 162 0 238 185 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 33.7 6.7 0.0 6.0 17.0 5.5 47.1 0.0 42.4 52.5 0.0 0.0
Incr Delay (d2), s/veh 2.2 0.1 0.0 0.0 13.6 0.0 1.7 0.0 0.0 45.9 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 5.0 0.0 0.0 29.4 0.3 1.9 0.0 0.1 7.5 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 35.9 6.8 0.0 6.0 30.7 5.5 48.8 0.0 42.4 98.4 0.0 0.0
LnGrp LOS D A A C A D A D F A A
Approach Vol, veh/h 1263 A 2486 70 172
Approach Delay, s/veh 8.0 30.2 48.7 98.4
Approach LOS A C D F

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 5.1 91.4 22.5 8.7 87.8 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 83.5 18.0 5.0 83.5 18.0
Max Q Clear Time (g_c+I1), s 2.1 19.2 20.0 3.0 80.0 12.6
Green Ext Time (p_c), s 0.0 11.1 0.0 0.0 3.3 0.1

Intersection Summary
HCM 6th Ctrl Delay 26.4
HCM 6th LOS C

Notes
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 36 1065 123 80 912 11 156 10 71 13 12 34
Future Volume (veh/h) 36 1065 123 80 912 11 156 10 71 13 12 34
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 39 1158 134 87 991 12 170 11 77 14 13 37
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 376 1522 679 353 1650 20 399 41 286 363 87 247
Arrive On Green 0.04 0.43 0.43 0.07 0.46 0.46 0.20 0.20 0.20 0.20 0.20 0.20
Sat Flow, veh/h 1781 3554 1585 1781 3596 44 1355 202 1414 1309 429 1221
Grp Volume(v), veh/h 39 1158 134 87 490 513 170 0 88 14 0 50
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1863 1355 0 1616 1309 0 1651
Q Serve(g_s), s 0.5 12.6 2.4 1.2 9.4 9.4 5.4 0.0 2.1 0.4 0.0 1.1
Cycle Q Clear(g_c), s 0.5 12.6 2.4 1.2 9.4 9.4 6.5 0.0 2.1 2.5 0.0 1.1
Prop In Lane 1.00 1.00 1.00 0.02 1.00 0.88 1.00 0.74
Lane Grp Cap(c), veh/h 376 1522 679 353 815 854 399 0 327 363 0 334
V/C Ratio(X) 0.10 0.76 0.20 0.25 0.60 0.60 0.43 0.00 0.27 0.04 0.00 0.15
Avail Cap(c_a), veh/h 495 1753 782 418 876 919 688 0 673 643 0 688
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 7.3 11.1 8.1 8.1 9.2 9.2 17.6 0.0 15.3 16.4 0.0 15.0
Incr Delay (d2), s/veh 0.1 1.7 0.1 0.4 1.0 1.0 0.7 0.0 0.4 0.0 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 4.1 0.7 0.3 2.9 3.0 1.5 0.0 0.7 0.1 0.0 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.4 12.8 8.3 8.5 10.2 10.2 18.4 0.0 15.8 16.4 0.0 15.2
LnGrp LOS A B A A B B B A B B A B
Approach Vol, veh/h 1331 1090 258 64
Approach Delay, s/veh 12.2 10.1 17.5 15.4
Approach LOS B B B B

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 13.7 7.8 24.0 13.7 6.4 25.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.0 5.0 22.5 19.0 5.0 22.5
Max Q Clear Time (g_c+I1), s 8.5 3.2 14.6 4.5 2.5 11.4
Green Ext Time (p_c), s 0.7 0.0 4.9 0.2 0.0 4.9

Intersection Summary
HCM 6th Ctrl Delay 11.9
HCM 6th LOS B
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Intersection
Int Delay, s/veh 0.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 8 14 136 8 7 155
Future Vol, veh/h 8 14 136 8 7 155
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 15 148 9 8 168
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 337 153 0 0 157 0
          Stage 1 153 - - - - -
          Stage 2 184 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 658 893 - - 1423 -
          Stage 1 875 - - - - -
          Stage 2 848 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 654 893 - - 1423 -
Mov Cap-2 Maneuver 654 - - - - -
          Stage 1 870 - - - - -
          Stage 2 848 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.7 0 0.3
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 788 1423 -
HCM Lane V/C Ratio - - 0.03 0.005 -
HCM Control Delay (s) - - 9.7 7.5 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 64 1602 253 129 1041 7 146 15 77 13 19 34
Future Volume (veh/h) 64 1602 253 129 1041 7 146 15 77 13 19 34
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1900 1900 1900 1885 1885 1885 1885 1885 1885 1870 1870 1870
Adj Flow Rate, veh/h 68 1704 241 137 1107 6 155 16 73 14 20 33
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 1 1 1 1 1 1 2 2 2
Cap, veh/h 400 2018 899 264 2095 11 309 52 238 274 112 185
Arrive On Green 0.05 0.56 0.56 0.07 0.57 0.57 0.18 0.18 0.18 0.18 0.18 0.18
Sat Flow, veh/h 1810 3610 1609 1795 3653 20 1358 294 1343 1304 633 1045
Grp Volume(v), veh/h 68 1704 241 137 543 570 155 0 89 14 0 53
Grp Sat Flow(s),veh/h/ln 1810 1805 1609 1795 1791 1882 1358 0 1638 1304 0 1678
Q Serve(g_s), s 1.0 27.1 5.3 2.1 12.7 12.7 7.5 0.0 3.2 0.6 0.0 1.8
Cycle Q Clear(g_c), s 1.0 27.1 5.3 2.1 12.7 12.7 9.4 0.0 3.2 3.9 0.0 1.8
Prop In Lane 1.00 1.00 1.00 0.01 1.00 0.82 1.00 0.62
Lane Grp Cap(c), veh/h 400 2018 899 264 1027 1079 309 0 290 274 0 297
V/C Ratio(X) 0.17 0.84 0.27 0.52 0.53 0.53 0.50 0.00 0.31 0.05 0.00 0.18
Avail Cap(c_a), veh/h 449 2182 972 286 1083 1137 454 0 465 414 0 477
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 6.5 12.6 7.9 14.4 9.0 9.0 28.0 0.0 24.6 26.3 0.0 24.0
Incr Delay (d2), s/veh 0.2 3.0 0.2 1.6 0.4 0.4 1.3 0.0 0.6 0.1 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 9.0 1.5 1.1 3.8 4.0 2.4 0.0 1.2 0.2 0.0 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.7 15.7 8.0 15.9 9.4 9.4 29.3 0.0 25.2 26.4 0.0 24.3
LnGrp LOS A B A B A A C A C C A C
Approach Vol, veh/h 2013 1250 244 67
Approach Delay, s/veh 14.5 10.1 27.8 24.7
Approach LOS B B C C

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 16.6 9.1 42.9 16.6 8.1 43.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 5.5 41.5 19.5 5.5 41.5
Max Q Clear Time (g_c+I1), s 11.4 4.1 29.1 5.9 3.0 14.7
Green Ext Time (p_c), s 0.5 0.0 9.3 0.2 0.0 7.7

Intersection Summary
HCM 6th Ctrl Delay 14.0
HCM 6th LOS B
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Intersection
Int Delay, s/veh 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 11 21 162 12 23 297
Future Vol, veh/h 11 21 162 12 23 297
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 7 7 2 2 5 5
Mvmt Flow 12 22 172 13 24 316
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 543 179 0 0 185 0
          Stage 1 179 - - - - -
          Stage 2 364 - - - - -
Critical Hdwy 6.47 6.27 - - 4.15 -
Critical Hdwy Stg 1 5.47 - - - - -
Critical Hdwy Stg 2 5.47 - - - - -
Follow-up Hdwy 3.563 3.363 - - 2.245 -
Pot Cap-1 Maneuver 492 851 - - 1372 -
          Stage 1 840 - - - - -
          Stage 2 692 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 482 851 - - 1372 -
Mov Cap-2 Maneuver 482 - - - - -
          Stage 1 822 - - - - -
          Stage 2 692 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.6 0 0.6
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 674 1372 -
HCM Lane V/C Ratio - - 0.051 0.018 -
HCM Control Delay (s) - - 10.6 7.7 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.2 0.1 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 143 2311 50 25 1579 38 30 10 17 133 13 132
Future Volume (veh/h) 143 2311 50 25 1579 38 30 10 17 133 13 132
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1870 1870 1870 1767 1767 1767 1856 1856 1856
Adj Flow Rate, veh/h 147 2382 0 26 1628 9 31 10 0 137 13 112
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 1 1 1 2 2 2 9 9 9 3 3 3
Cap, veh/h 251 2485 107 2400 1069 192 55 275 186 16 121
Arrive On Green 0.04 0.69 0.00 0.02 0.68 0.68 0.18 0.18 0.00 0.18 0.18 0.18
Sat Flow, veh/h 1795 3582 1598 1781 3554 1583 793 302 1497 794 84 656
Grp Volume(v), veh/h 147 2382 0 26 1628 9 41 0 0 262 0 0
Grp Sat Flow(s),veh/h/ln 1795 1791 1598 1781 1777 1583 1095 0 1497 1534 0 0
Q Serve(g_s), s 3.4 82.5 0.0 0.6 37.3 0.3 0.0 0.0 0.0 18.7 0.0 0.0
Cycle Q Clear(g_c), s 3.4 82.5 0.0 0.6 37.3 0.3 4.0 0.0 0.0 22.7 0.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 0.76 1.00 0.52 0.43
Lane Grp Cap(c), veh/h 251 2485 107 2400 1069 248 0 275 322 0 0
V/C Ratio(X) 0.58 0.96 0.24 0.68 0.01 0.17 0.00 0.00 0.81 0.00 0.00
Avail Cap(c_a), veh/h 366 2513 131 2400 1069 261 0 290 337 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 15.7 19.0 0.0 34.4 13.2 7.2 46.7 0.0 0.0 54.1 0.0 0.0
Incr Delay (d2), s/veh 2.2 10.0 0.0 1.2 0.8 0.0 0.3 0.0 0.0 13.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 31.9 0.0 0.6 13.3 0.1 1.2 0.0 0.0 9.9 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.8 29.0 0.0 35.6 14.0 7.2 47.0 0.0 0.0 67.7 0.0 0.0
LnGrp LOS B C D B A D A A E A A
Approach Vol, veh/h 2529 A 1663 41 262
Approach Delay, s/veh 28.4 14.3 47.0 67.7
Approach LOS C B D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.6 98.6 29.4 10.1 96.1 29.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 95.2 26.3 14.3 85.9 26.3
Max Q Clear Time (g_c+I1), s 2.6 84.5 24.7 5.4 39.3 6.0
Green Ext Time (p_c), s 0.0 9.6 0.2 0.2 17.7 0.1

Intersection Summary
HCM 6th Ctrl Delay 25.6
HCM 6th LOS C

Notes
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 53 1161 20 4 2341 59 56 10 15 48 4 178
Future Volume (veh/h) 53 1161 20 4 2341 59 56 10 15 48 4 178
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1826 1826 1826 1870 1870 1870 1796 1796 1796 1841 1841 1841
Adj Flow Rate, veh/h 55 1209 0 4 2439 49 58 10 0 50 4 121
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 5 5 5 2 2 2 7 7 7 4 4 4
Cap, veh/h 141 2612 359 2566 1144 154 22 196 88 15 140
Arrive On Green 0.04 0.75 0.00 0.01 0.72 0.72 0.12 0.12 0.00 0.12 0.12 0.12
Sat Flow, veh/h 1739 3469 1547 1781 3554 1585 771 177 1522 387 119 1135
Grp Volume(v), veh/h 55 1209 0 4 2439 49 68 0 0 175 0 0
Grp Sat Flow(s),veh/h/ln 1739 1735 1547 1781 1777 1585 948 0 1522 1641 0 0
Q Serve(g_s), s 0.9 15.1 0.0 0.1 69.4 1.0 0.0 0.0 0.0 3.5 0.0 0.0
Cycle Q Clear(g_c), s 0.9 15.1 0.0 0.1 69.4 1.0 8.2 0.0 0.0 11.7 0.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 0.85 1.00 0.29 0.69
Lane Grp Cap(c), veh/h 141 2612 359 2566 1144 176 0 196 243 0 0
V/C Ratio(X) 0.39 0.46 0.01 0.95 0.04 0.39 0.00 0.00 0.72 0.00 0.00
Avail Cap(c_a), veh/h 154 2612 428 2602 1161 219 0 248 295 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 31.9 5.3 0.0 4.8 14.1 4.5 47.2 0.0 0.0 48.8 0.0 0.0
Incr Delay (d2), s/veh 1.8 0.1 0.0 0.0 8.7 0.0 1.4 0.0 0.0 6.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 4.0 0.0 0.0 23.6 0.3 1.9 0.0 0.0 5.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.7 5.5 0.0 4.9 22.8 4.6 48.6 0.0 0.0 55.3 0.0 0.0
LnGrp LOS C A A C A D A A E A A
Approach Vol, veh/h 1264 A 2492 68 175
Approach Delay, s/veh 6.7 22.4 48.6 55.3
Approach LOS A C D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 5.1 90.4 18.6 8.6 86.8 18.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 83.5 18.0 5.0 83.5 18.0
Max Q Clear Time (g_c+I1), s 2.1 17.1 13.7 2.9 71.4 10.2
Green Ext Time (p_c), s 0.0 11.1 0.3 0.0 10.9 0.1

Intersection Summary
HCM 6th Ctrl Delay 19.3
HCM 6th LOS B

Notes
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 36 1065 126 83 912 11 159 10 75 13 12 34
Future Volume (veh/h) 36 1065 126 83 912 11 159 10 75 13 12 34
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1841 1841 1841
Adj Flow Rate, veh/h 38 1133 134 88 970 12 169 11 80 14 13 36
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 4 4 4
Cap, veh/h 380 1516 675 359 1648 20 407 41 296 363 89 247
Arrive On Green 0.04 0.42 0.42 0.07 0.45 0.45 0.21 0.21 0.21 0.21 0.21 0.21
Sat Flow, veh/h 1795 3582 1596 1795 3623 45 1362 196 1425 1280 430 1190
Grp Volume(v), veh/h 38 1133 134 88 479 503 169 0 91 14 0 49
Grp Sat Flow(s),veh/h/ln 1795 1791 1596 1795 1791 1877 1362 0 1621 1280 0 1620
Q Serve(g_s), s 0.5 12.2 2.4 1.2 9.1 9.1 5.3 0.0 2.2 0.4 0.0 1.1
Cycle Q Clear(g_c), s 0.5 12.2 2.4 1.2 9.1 9.1 6.4 0.0 2.2 2.6 0.0 1.1
Prop In Lane 1.00 1.00 1.00 0.02 1.00 0.88 1.00 0.73
Lane Grp Cap(c), veh/h 380 1516 675 359 815 854 407 0 337 363 0 336
V/C Ratio(X) 0.10 0.75 0.20 0.25 0.59 0.59 0.42 0.00 0.27 0.04 0.00 0.15
Avail Cap(c_a), veh/h 502 1781 793 423 890 933 685 0 668 625 0 667
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 7.4 11.1 8.3 8.1 9.3 9.3 17.4 0.0 15.2 16.3 0.0 14.8
Incr Delay (d2), s/veh 0.1 1.5 0.1 0.4 0.9 0.8 0.7 0.0 0.4 0.0 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 4.0 0.7 0.4 2.8 3.0 1.5 0.0 0.7 0.1 0.0 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.5 12.6 8.4 8.5 10.1 10.1 18.1 0.0 15.6 16.3 0.0 15.0
LnGrp LOS A B A A B B B A B B A B
Approach Vol, veh/h 1305 1070 260 63
Approach Delay, s/veh 12.0 10.0 17.2 15.3
Approach LOS B A B B

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 14.0 7.9 23.8 14.0 6.4 25.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.8 5.0 22.7 18.8 5.0 22.7
Max Q Clear Time (g_c+I1), s 8.4 3.2 14.2 4.6 2.5 11.1
Green Ext Time (p_c), s 0.7 0.0 5.1 0.2 0.0 4.9

Intersection Summary
HCM 6th Ctrl Delay 11.8
HCM 6th LOS B
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Intersection
Int Delay, s/veh 1.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 0 4 8 0 14 4 136 8 7 155 6
Future Vol, veh/h 7 0 4 8 0 14 4 136 8 7 155 6
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 86 86 86 86 86 86 86 86 86 86 86 86
Heavy Vehicles, % 0 0 0 5 5 5 2 2 2 3 3 3
Mvmt Flow 8 0 5 9 0 16 5 158 9 8 180 7
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 381 377 184 375 376 163 187 0 0 167 0 0
          Stage 1 200 200 - 173 173 - - - - - - -
          Stage 2 181 177 - 202 203 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.15 6.55 6.25 4.12 - - 4.13 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.15 5.55 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.15 5.55 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.545 4.045 3.345 2.218 - - 2.227 - -
Pot Cap-1 Maneuver 581 558 864 577 551 874 1387 - - 1405 - -
          Stage 1 806 739 - 822 750 - - - - - - -
          Stage 2 825 756 - 793 728 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 566 552 864 569 545 874 1387 - - 1405 - -
Mov Cap-2 Maneuver 566 552 - 569 545 - - - - - - -
          Stage 1 803 735 - 819 747 - - - - - - -
          Stage 2 806 753 - 784 724 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.7 10.1 0.2 0.3
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1387 - - 647 731 1405 - -
HCM Lane V/C Ratio 0.003 - - 0.02 0.035 0.006 - -
HCM Control Delay (s) 7.6 0 - 10.7 10.1 7.6 0 -
HCM Lane LOS A A - B B A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0.1 0 - -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 64 1602 260 136 1041 7 150 15 81 13 19 34
Future Volume (veh/h) 64 1602 260 136 1041 7 150 15 81 13 19 34
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1900 1900 1900 1885 1885 1885 1885 1885 1885 1870 1870 1870
Adj Flow Rate, veh/h 68 1704 249 145 1107 6 160 16 77 14 20 33
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 1 1 1 1 1 1 2 2 2
Cap, veh/h 398 2011 896 262 2090 11 312 51 244 274 114 188
Arrive On Green 0.05 0.56 0.56 0.07 0.57 0.57 0.18 0.18 0.18 0.18 0.18 0.18
Sat Flow, veh/h 1810 3610 1609 1795 3653 20 1358 281 1355 1300 633 1045
Grp Volume(v), veh/h 68 1704 249 145 543 570 160 0 93 14 0 53
Grp Sat Flow(s),veh/h/ln 1810 1805 1609 1795 1791 1882 1358 0 1636 1300 0 1678
Q Serve(g_s), s 1.1 27.4 5.6 2.3 12.9 12.9 7.8 0.0 3.4 0.7 0.0 1.8
Cycle Q Clear(g_c), s 1.1 27.4 5.6 2.3 12.9 12.9 9.7 0.0 3.4 4.1 0.0 1.8
Prop In Lane 1.00 1.00 1.00 0.01 1.00 0.83 1.00 0.62
Lane Grp Cap(c), veh/h 398 2011 896 262 1024 1076 312 0 295 274 0 302
V/C Ratio(X) 0.17 0.85 0.28 0.55 0.53 0.53 0.51 0.00 0.32 0.05 0.00 0.18
Avail Cap(c_a), veh/h 446 2166 965 283 1075 1129 451 0 461 406 0 473
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 6.6 12.9 8.0 14.6 9.1 9.1 28.1 0.0 24.7 26.4 0.0 24.0
Incr Delay (d2), s/veh 0.2 3.2 0.2 2.0 0.4 0.4 1.3 0.0 0.6 0.1 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 9.3 1.6 1.2 3.9 4.1 2.5 0.0 1.3 0.2 0.0 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.8 16.0 8.2 16.6 9.5 9.5 29.4 0.0 25.3 26.5 0.0 24.3
LnGrp LOS A B A B A A C A C C A C
Approach Vol, veh/h 2021 1258 253 67
Approach Delay, s/veh 14.8 10.3 27.9 24.7
Approach LOS B B C C

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 17.0 9.2 43.0 17.0 8.1 44.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.5 5.5 41.5 19.5 5.5 41.5
Max Q Clear Time (g_c+I1), s 11.7 4.3 29.4 6.1 3.1 14.9
Green Ext Time (p_c), s 0.6 0.0 9.1 0.2 0.0 7.7

Intersection Summary
HCM 6th Ctrl Delay 14.3
HCM 6th LOS B
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 0 5 11 0 21 9 162 12 23 297 14
Future Vol, veh/h 8 0 5 11 0 21 9 162 12 23 297 14
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 9 0 5 12 0 23 10 176 13 25 323 15
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 595 590 331 586 591 183 338 0 0 189 0 0
          Stage 1 381 381 - 203 203 - - - - - - -
          Stage 2 214 209 - 383 388 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 416 420 711 422 420 859 1221 - - 1385 - -
          Stage 1 641 613 - 799 733 - - - - - - -
          Stage 2 788 729 - 640 609 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 396 407 711 409 407 859 1221 - - 1385 - -
Mov Cap-2 Maneuver 396 407 - 409 407 - - - - - - -
          Stage 1 635 600 - 792 726 - - - - - - -
          Stage 2 760 722 - 621 596 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.8 11.1 0.4 0.5
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1221 - - 477 623 1385 - -
HCM Lane V/C Ratio 0.008 - - 0.03 0.056 0.018 - -
HCM Control Delay (s) 8 0 - 12.8 11.1 7.6 0 -
HCM Lane LOS A A - B B A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0.2 0.1 - -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 147 2311 50 25 1579 43 30 10 17 135 13 135
Future Volume (veh/h) 147 2311 50 25 1579 43 30 10 17 135 13 135
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1870 1870 1870 1767 1767 1767 1856 1856 1856
Adj Flow Rate, veh/h 152 2382 0 26 1628 14 31 10 0 139 13 115
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 1 1 1 2 2 2 9 9 9 3 3 3
Cap, veh/h 251 2480 106 2391 1065 193 56 279 187 15 123
Arrive On Green 0.04 0.69 0.00 0.02 0.67 0.67 0.19 0.19 0.00 0.19 0.19 0.19
Sat Flow, veh/h 1795 3582 1598 1781 3554 1583 789 299 1497 791 82 661
Grp Volume(v), veh/h 152 2382 0 26 1628 14 41 0 0 267 0 0
Grp Sat Flow(s),veh/h/ln 1795 1791 1598 1781 1777 1583 1088 0 1497 1534 0 0
Q Serve(g_s), s 3.6 83.6 0.0 0.6 37.8 0.4 0.0 0.0 0.0 19.3 0.0 0.0
Cycle Q Clear(g_c), s 3.6 83.6 0.0 0.6 37.8 0.4 4.1 0.0 0.0 23.4 0.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 0.76 1.00 0.52 0.43
Lane Grp Cap(c), veh/h 251 2480 106 2391 1065 249 0 279 325 0 0
V/C Ratio(X) 0.61 0.96 0.25 0.68 0.01 0.16 0.00 0.00 0.82 0.00 0.00
Avail Cap(c_a), veh/h 373 2506 130 2391 1065 252 0 282 329 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 16.4 19.3 0.0 34.8 13.5 7.4 46.8 0.0 0.0 54.5 0.0 0.0
Incr Delay (d2), s/veh 2.4 10.3 0.0 1.2 0.8 0.0 0.3 0.0 0.0 15.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 32.5 0.0 0.6 13.6 0.1 1.2 0.0 0.0 10.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.8 29.6 0.0 36.0 14.3 7.4 47.1 0.0 0.0 69.5 0.0 0.0
LnGrp LOS B C D B A D A A E A A
Approach Vol, veh/h 2534 A 1668 41 267
Approach Delay, s/veh 29.0 14.6 47.1 69.5
Approach LOS C B D E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.6 99.2 29.9 10.3 96.5 29.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 95.7 25.8 15.1 85.6 25.8
Max Q Clear Time (g_c+I1), s 2.6 85.6 25.4 5.6 39.8 6.1
Green Ext Time (p_c), s 0.0 9.1 0.1 0.2 17.6 0.1

Intersection Summary
HCM 6th Ctrl Delay 26.2
HCM 6th LOS C

Notes
Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.
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1.0 PROJECT INFORMATION 
 
This report presents the results of a geotechnical engineering study conducted by GeoPacific 
Engineering, Inc. (GeoPacific) for the above-referenced project. The purpose of our investigation 
was to evaluate subsurface conditions at the site, assess potential geologic hazards at the property, 
and to provide geotechnical recommendations for site development. This geotechnical study was 
performed in accordance with GeoPacific Proposals No. P-7839, dated June 14, 2021 and No. P-
7901B, dated October 28, 2021, and your subsequent authorization of our proposal and General 
Conditions for Geotechnical Services.  
 
2.0 SITE AND PROJECT DESCRIPTION 
 
As indicated on Figures 1 and 2, the subject site is located on the west side of SE 142nd Avenue in 
Clackamas County, Oregon. The majority of the site, Tax Lot 600, is roughly rectangular in shape, 
but the site also includes Tax Lot 800, which is located on the south side of the main portion of the 
site. Topography in the eastern and central thirds of the site is generally sloping down gently to the 
west, except for an area in the southeast corner of the site, which slopes down to the southeast at a 
grade of about 25 percent. In the western third of the site, grades slope down to the bottom of a 
drainage. The slope is approximately 90 feet tall on both sides of the drainage. On Tax Lot 800 and 
east of Tax Lot 800 grades generally slope down to the south at average grades of 30 to 50 percent.  
The vertical relief of these slopes is about 90 to 100 feet.  There is an outcrop of basalt in the 
southwest portion of Tax Lot 800 from elevation 200 feet down to about 185 feet.  At the southeast 
corner of the site, grades slope down to the southeast.  These slopes are cut slopes along the side 
of SE 142nd Avenue with average grades of up to 1H:1V (Horizontal to Vertical) and vertical reliefs 
of up to about 15 feet.   
 
The site is currently occupied by three residential structures, located in the northeast and south-
central portions of the site, outbuildings, and landscaped areas. Vegetation in the vicinity of the 
existing residences consists primarily of grass, with some small to medium trees. However, the 
central and western portions of the site are densely forested.  
 
It is our understanding that the proposed development will consist of a subdivision for single family 
homes, new streets, stormwater management facilities, and associated underground utilities. The 
existing single-family residences will be demolished and removed from the site.  It is our 
understanding that residential development is planned in the eastern and central portions of the site, 
but that no residential development is currently planned in the western portion of the site.    
 
3.0 REGIONAL GEOLOGIC SETTING 
 
Regionally, the subject site lies within the Willamette Valley/Puget Sound lowland, a broad structural 
depression situated between the Coast Range on the west and the Cascade Range on the east.  A 
series of discontinuous faults subdivide the Willamette Valley into a mosaic of fault-bounded, 
structural blocks (Yeats et al., 1996).  Uplifted structural blocks form bedrock highlands, while down-
warped structural blocks form sedimentary basins.  
 
The site is underlain by the Quaternary age (last 1.6 million years) Willamette Formation, a 
catastrophic flood deposit associated with repeated glacial outburst flooding of the Willamette Valley 
(Yeats et al., 1996).  The last of these outburst floods occurred about 10,000 years ago.  These 
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deposits typically consist of horizontally layered, micaceous, silt to coarse sand forming poorly-
defined to distinct beds less than 3 feet thick.   
 
The Willamette Formation soils are underlain by the Pleistocene to Pliocene aged (about 4 to 2.5 
million years ago) Springwater Formation, which consists of fluvial conglomerate, volcaniclastic 
sandstone, siltstone and debris flows comprised by sediment derived from the Cascade Range 
(Madin, 1994; Yeats et al., 1996; Ma et al., 2012).  The Springwater Formation consists primarily of 
deeply weathered conglomerate including well-rounded pebbles to cobbles of basalt, andesite and 
dacite with a sand matrix composed of feldspathic and volcanic lithics.  Siltstone units typically 
consist of quartzofeldspathic silt, volcanic ash and clay.  The consistency of the Springwater 
Formation is generally hard where decomposed to clayey silt and medium-dense to very dense 
where highly weathered.   
 
Underlying and interfingering with the Springwater Formation is the Boring Lava stratigraphic unit 
that formed during a period of Plio-Pleistocene (5 to 0.2 million years ago) volcanism and faulting 
(Schlicker and Finlayson, 1979).  The Boring Lava consists mainly of basaltic lava flows, but locally 
contains tuff breccia, ash, tuff, cinders, and scoriaceous volcanic debris flows deposited on the flanks 
of volcanic cones.  The flows are commonly light gray to nearly black, with lighter tones 
predominating, and are characterized by columnar jointing and flow structures.  The upper surface 
of the Boring Lava is typically weathered to depths of 25 feet or more with the upper 5 to 15 feet 
consisting of red-brown clayey soil. 
 
4.0 REGIONAL SEISMIC SETTING 
 
At least four potential source zones capable of generating damaging earthquakes are thought to 
exist in the region.  These include the Grant Butte and Damascus-Trickle Creek Fault Zones, 
Portland Hills Fault Zone, Gales Creek-Newberg-Mt. Angel Structural Zone, and the Cascadia 
Subduction Zone, as discussed below. 
 
4.1 Grant Butte and Damascus-Tickle Creek Fault Zones 
 
The Grant Butte fault zone was mapped along the north side of Mt. Scott and Powell Butte by Madin 
(1990).  It was also extended eastward to Grant Butte on the basis of mapping by CH2M Hill and 
others (1991) and informally named the Grant Butte fault (Cornforth and Geomatrix, 1992).  The 
Damascus-Tickle Creek fault zone displaces Pliocene and possibly Pleistocene sediments in the 
vicinity of Boring, Oregon (Madin,1992; Lite, 1992).  Relatively short faults define a 17-km-long fault 
zone that is apparently linked to the Grant Butte fault on the basis of stratigraphic relationships 
showing middle and late Pleistocene activity.  Geomatrix (1995) assigns a probability of 0.5 for 
activity on structures within these fault zones.  The subject site is located within the fault zone with 
portions of the Grant Butte and Damascus-Tickle Creek fault mapped 0.45 miles southeast and 0.95 
miles west of the subject site (Ma et al., 2012). 
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4.2 Portland Hills Fault Zone  
 
The Portland Hills Fault Zone is a series of NW-trending faults that include the central Portland Hills 
Fault, the western Oatfield Fault, and the eastern East Bank Fault.  These faults occur in a northwest-
trending zone that varies in width between 3.5 and 5.0 miles.  The combined three faults vertically 
displace the Columbia River Basalt by 1,130 feet and appear to control thickness changes in late 
Pleistocene (approx. 780,000 years) sediment (Madin, 1990).  The Portland Hills Fault occurs along 
the Willamette River at the base of the Portland Hills, and is about 3 miles southwest of the site.  The 
Oatfield Fault occurs along the western side of the Portland Hills, and is about 3.75 miles southwest 
of the site.  The accuracy of the fault mapping is stated to be within 500 meters (Wong, et al., 2000).  
No historical seismicity is correlated with the mapped portion of the Portland Hills Fault Zone, but in 
1991 a M3.5 earthquake occurred on a NW-trending shear plane located 1.3 miles east of the fault 
(Yelin, 1992).  Although there is no definitive evidence of recent activity, the Portland Hills Fault Zone 
is assumed to be potentially active (Geomatrix Consultants, 1995).  
 
4.3 Gales Creek-Newberg-Mt. Angel Structural Zone 
 
The Gales Creek-Newberg-Mt. Angel Structural Zone is a 50-mile-long zone of discontinuous, NW-
trending faults that lies about 24 miles southwest of the subject site.  These faults are recognized in 
the subsurface by vertical separation of the Columbia River Basalt and offset seismic reflectors in 
the overlying basin sediment (Yeats et al., 1996; Werner et al., 1992).  A geologic reconnaissance 
and photogeologic analysis study conducted for the Scoggins Dam site in the Tualatin Basin revealed 
no evidence of deformed geomorphic surfaces along the structural zone (Unruh et al., 1994).  No 
seismicity has been recorded on the Gales Creek Fault or Newberg Fault; however, these faults are 
considered to be potentially active because they may connect with the seismically active Mount 
Angel Fault and the rupture plane of the 1993 M5.6 Scotts Mills earthquake (Werner et al. 1992; 
Geomatrix Consultants, 1995). 
 
4.4 Cascadia Subduction Zone 
 
The Cascadia Subduction Zone is a 680-mile-long zone of active tectonic convergence where 
oceanic crust of the Juan de Fuca Plate is subducting beneath the North American continent at a 
rate of 4 cm per year (Goldfinger et al., 1996).  A growing body of geologic evidence suggests that 
prehistoric subduction zone earthquakes have occurred (Atwater, 1992; Carver, 1992; Peterson et 
al., 1993; Geomatrix Consultants, 1995).  This evidence includes: (1) buried tidal marshes recording 
episodic, sudden subsidence along the coast of northern California, Oregon, and Washington, (2) 
burial of subsided tidal marshes by tsunami wave deposits, (3) paleoliquefaction features, and (4) 
geodetic uplift patterns on the Oregon coast.  Radiocarbon dates on buried tidal marshes indicate a 
recurrence interval for major subduction zone earthquakes of 250 to 650 years with the last event 
occurring 300 years ago (Atwater, 1992; Carver, 1992; Peterson et al., 1993; Geomatrix Consultants, 
1995).  The inferred seismogenic portion of the plate interface lies approximately 50 miles west of 
the Portland Basin at depths of between 20 and 40 kilometers below the surface. 
 
5.0 FIELD EXPLORATION AND SUBSURFACE CONDITIONS 
 
Our subsurface explorations for this report were conducted on September 21 through 26, 2021 and 
December 13 and 14, 2021. A total of three test pits (TP-1 through TP-3) were excavated at the site 
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on September 21, 2021 using a trackhoe to a maximum depth of 10 feet below the ground surface 
(bgs). One exploratory hand auger boring was advanced to a maximum depth of 2 feet on September 
23, 2021 using equipment provided by GeoPacific. A total of 13 exploratory borings (B-1 through B-
14, omitting B-3) were drilled using a combination of truck mounted, trailer mounted, and track 
mounted drill rigs and a combination of hollow stem and mud rotary drilling. The borings were drilled 
to a maximum depth of 61.5 feet bgs.  
 
Explorations were conducted under the full-time observation of a GeoPacific engineering staff 
member. During the explorations pertinent information including soil sample depths, stratigraphy, 
soil engineering characteristics, and groundwater occurrence was recorded. Soils were classified in 
accordance with the Unified Soil Classification System (USCS). Soil samples obtained from the 
explorations were placed in relatively air-tight plastic bags. At the completion of each test, the test 
pits were loosely backfilled with onsite soils. The approximate locations of the explorations are 
indicated on Figures 2 and 3.  
 
Due to the presence of existing residential structures and related improvements in the north-central 
and northeast portions of the site, we were unable to perform subsurface explorations in those 
portions of the site.  If it is desired to investigate the subsurface conditions in the north-central and 
northeast portions of the site, GeoPacific may be consulted to perform additional subsurface 
explorations. 
 
At each boring location, SPT (Standard Penetration Test) sampling was performed in general 
accordance with ASTM D1586 using a 2-inch outside diameter split-spoon sampler and a 140-pound 
hammer equipped with a pneumatic hammer mechanism.  During the test, a sample is obtained by 
driving the sampler 18 inches into the soil with the hammer free-falling 30 inches.  The number of 
blows for each 6 inches of penetration is recorded.  The Standard Penetration Resistance (“N-value”) 
of the soil is calculated as the number of blows required for the final 12 inches of penetration.  If 50 
or more blows are recorded within a single 6-inch interval, the test is terminated, and the blow count 
is recorded as 50 blows for the number of inches driven.  This resistance, or N-value, provides a 
measure of the relative density of granular soils and the relative consistency of cohesive soils. 
 
It should be noted that exploration locations were located in the field by pacing or taping distances 
from apparent property corners and other site features shown on the plans provided. As such, the 
locations of the explorations should be considered approximate. Summary exploration logs are 
attached. The stratigraphic contacts shown on the individual test pit logs represent the approximate 
boundaries between soil types. The actual transitions may be more gradual. The soil and 
groundwater conditions depicted are only for the specific dates and locations reported, and therefore, 
are not necessarily representative of other locations and times. Soil and groundwater conditions 
encountered in the explorations are summarized below. 
 
5.1 Soil Descriptions 
 
Topsoil: Vegetation at the site is variable, including grassy vegetation, landscaping, and/or heavily 
forested areas. The topsoil horizons encountered our explorations generally consisted of brown, 
organic, SILT (OL-ML), containing fine roots. The depth of organic soils was generally greater where 
trees were present. For example, the topsoil layer was 12 inches thick in test pit TP-1, which was 
located in a grassy area, and the topsoil layer was up to 18 inches thick in test pit TP-3, which was 
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located in a forested area.  Topsoil layers may be even thicker than 18 inches in densely forested 
areas with large trees. 
 
Undocumented Fill: In test pit TP-2, beneath the topsoil, we observed undocumented fill material 
consisting of dark brown organic SILT (ML) which was soft to very soft and moist. The undocumented 
fill contained organic debris and extended to approximately 5 feet bgs. 
 
Buried Topsoil Horizon: In test pit TP-2, we encountered a buried topsoil horizon layer underneath 
the undocumented fill material.  The buried topsoil horizon layer consisted of soft silt with some 
organic debris.  The buried topsoil horizon layer extended to a depth of 6 feet below the ground 
surface in test pit TP-2. 
 
Willamette Formation: The topsoil layer or fill material was generally underlain by fine grained flood 
deposits belonging to the Willamette Formation. These deposits consisted of light brown SILT (ML) 
which was generally stiff to very stiff in the upper 5 to 10 feet with n-values between 10 and 31, then 
graded to medium soft to stiff with n values between 3 and 8. However, in boring B-5, a very soft 
layer was encountered from 20 to 28 feet bgs with n-values as low as 1. In boring B-1, the Willamette 
Formation soils were soft near the surface and graded to stiff with depth, which is the reverse from 
the stiffness gradation of Willamette Formation soils in the rest of our explorations.  Willamette 
Formation soils on the south-facing slopes on Tax Lot 800 were at least medium stiff. 
 
Landslide Debris: Underlying the Willamette Formation in boring B-8, we encountered landslide 
debris consisting of stiff clayey SILT (ML) which was light reddish brown with strong orange and gray 
mottling, micaceous, and moist. The Clayey SILT (ML) contained trace subrounded gravel and had 
a fractured, disturbed texture. The landslide debris in boring B-8 extended to approximately 17 feet 
bgs. 
 
Springwater Formation: In general, beneath the Willamette Formation soils, we encountered fine 
grained flood deposits belonging to the Springwater Formation. The upper portions of these deposits 
generally consisted of Silty CLAY (CL) which was stiff, light brown to gray, and moist with black 
staining and trace subangular gravel. This portion of the Springwater Formation is referred to as the 
fine-grained Springwater Formation. 
 
Beneath the fine-grained Springwater Formation, we generally encountered coarse-grained 
Springwater Formation soils. These soils consisted of Sandy GRAVEL (GM) with clay and silt matrix. 
The Sandy GRAVEL (GM) Springwater deposits were medium dense to very dense, gray and orange 
to reddish brown, and moist.  
 
Residual Soil – Boring Lava: In boring B-8, residual soil from the Boring Lava Formation was 
encountered beneath the landslide debris. The residual soil consisted of clayey SILT (ML) with gravel 
which was light reddish brown with trace black staining, very stiff, and moist. This soil type extended 
beyond the termination of boring B-8 (20 feet). An outcrop of Boring Lava rock was observed  
 
5.2 Shrink-Swell Potential 
 
Low plasticity fine-grained soils were encountered near the ground surface within subsurface 
explorations conducted at the site. Based upon the results of our observations and our local 
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experience with the soil layers in the vicinity of the subject site, the shrink-swell potential of the soil 
types is considered to be low. Special design measures are not considered necessary to minimize 
the risk of uncontrolled damage of foundations as a result of potential soil expansion at this site.  
 
5.3 Groundwater and Soil Moisture 
 
We encountered groundwater seepage at a depth of approximately 39 feet in soil boring B-4, 24 feet 
in soil boring B-9, 22 feet in soil boring B-10, and 24.5 feet in soil boring B-13.  Groundwater 
measurements were not feasible in several of the soil borings due to the mud rotary drilling methods 
utilized.  It is anticipated that groundwater conditions will vary depending on the season, local 
subsurface conditions, changes in site utilization, and other factors. Perched groundwater may be 
encountered in localized areas. Seeps and springs may exist in areas not explored and may become 
evident during site grading. 
 
6.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Our site investigation indicates that the proposed construction appears to be geotechnically feasible, 
provided that the recommendations of this report are incorporated into the design and construction 
phases of the project. The primary geotechnical concern associated with site development is slope 
stability.  We have developed specific recommendations pertaining to setback distances for 
proposed fill material and/or structures and for the construction of stormwater management facilities.  
A detailed discussion of slope stability is provided in the following section of this report.  
 
6.1 Slope Stability 
 
For the purpose of evaluating slope stability, we reviewed topographic mapping provided by AKS 
Engineering and Forestry, LLC. (Figure 3), Lidar based high resolution digital elevation maps (Figure 
4), Oregon Department of Geology and Mineral Industries (DOGAMI) Bulletin 99 Geology and 
Geologic Hazards of Northwestern Clackamas County (Hull 1979), geologic mapping, and the 
Oregon Department of Geology and Mineral Industries (DOGAMI) Landslide Database.  We also 
performed a field reconnaissance and explored subsurface conditions at the site with three 
exploratory test pits and thirteen exploratory borings, the locations of which are presented on Figures 
2 and 3.   
 
Bulletin 99 – Geology and Geologic Hazards of Northwestern Clackamas County (Schlicker, 1979) 
includes a map titled Geologic Hazards Map of the Lake Oswego and Gladstone Quadrangle.  Based 
on our review, the only geologic hazards identified on the hazard map for the proposed development 
area are the slopes.  The hazard map shows shallow groundwater conditions and soils with high risk 
of shrink-swell potential in the relatively level area near the southern property boundary of Tax Lot 
800, but the area of those hazards is far away from and downslope of the proposed development 
area. 
 
Landslide inventory mapping does not identify any recorded landslides at the site (DOGAMI Slido, 
2022).  One prehistoric (greater than 150 years old) landslide is to the north of the site, on the western 
side of the drainage.  The nearest portion of this slide is approximately 50 feet north of the north 
property line.  This landslide is identified as Gladstone_130 and is classified as a slide with a failure 
depth of 13.31 feet.  A historic (less than 150 years old) debris flow is mapped to the southeast of 
the site.  The closest portion of the debris flow is approximately 100 feet east of Tax Lot 800.  The 
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debris flow is identified as Gladstone_193 and DOGAMI estimates that the fan height is 7 feet.  The 
approximate locations of the two mapped features are shown on Figure 4. 
 
Within the study area, taken from the bottom of the drainage to the eastern property line, we identified 
two unmapped landslides.  The locations are shown on Figure 4.  We drilled one soil boring, 
designated B-8, through the northernmost of the two landslides.  In soil boring B-8, we encountered 
landslide debris to a depth of 17 feet. Upslope of the scarp, we did not observe landslide debris in 
test pit TP-3 or in soil boring B-7, indicating that the landslide did not progress significantly upslope 
of the observed scarp.  Since the southernmost of the two landslides is located in the southwest 
portion of Tax Lot 800, in an area where no development is currently proposed, we did not investigate 
the depth of that slide.  We did not study the portion of the site on the east side of the drainage which 
bisects the site.  
 
On the slopes of the drainage, we observed some signs of shallow slope creep outside of the areas 
of existing landslides.  For example, we observed some leaning and bowed trees. We considered 
our observations of shallow slope creep when developing our recommended footing-to-slope 
setback distance and setback lines for structures and the placement of fill material.  In our opinion, 
the risk of shallow slope creep to affect the proposed development is very low, provided that the 
recommendations from this report are followed.   
 
Our reconnaissance and review of LiDAR based high resolution digital elevation maps (DOGAMI, 
2022) indicate slopes on the side of the drainage and on the south-facing and southeast-facing 
slopes in the southern portion of the site exhibit geomorphology indicative of shallow slope creep.  In 
the northeast portion of the site, away from the slopes, topography is smooth and uniform.  In all 
areas of the site, except for in the vicinities of the existing landslides, no evidence of recent deep-
seated movement (ground cracks, scarps, or hummocky topography) was observed during our 
reconnaissance.  We observed an outcrop of basalt bedrock in the southern portion of Tax Lot 800, 
far downslope from the proposed development area.  The approximate location of the outcrop of 
basalt bedrock is shown on Figure 4.   
 
Subsurface exploration indicates that the site is generally underlain by Willamette Formation, 
Springwater Formation, Residual soil from in-place weathering of the Boring Lava Formation, and 
the Boring Lava Formation.   We performed quantitative slope stability modeling and analyses in 
order to evaluate the stability of the existing slopes using the SLOPE/W computer program 
developed by Geo-Slope International of Calgary, Canada.  Subsurface conditions through the 
existing debris flow were modeled using soil conditions encountered in our explorations and during 
mass grading of the site.  The locations of the analyzed cross sections are shown on Figure 4.   
 
Slope topography, subsurface geometry, and other conditions modeled in the analyses are based 
on our subsurface explorations, geologic cross sections A-A’, C-C’, D-D’, E-E’, and F-F’ and results 
of laboratory testing.  Shear strength parameters used in the models were selected based on SPT 
N-value correlations, laboratory testing, and our local experience with similar soil and geologic 
conditions.  The parameters assumed in the stability calculations including parameters for 
engineered fill are summarized in Table 1.   
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Table 1.  Summary of Estimated Soil Strength Parameters 
 

Geologic Unit Unit Weight 
(pcf) 

 
Friction Angle 

 
Cohesion 

(psf) 

Engineered Fill Slope 120 22° 100 

Soft Willamette Formation 115 24° 100 

Medium Stiff Willamette Formation 115 27° 100 

Stiff Willamette Formation 115 30° 100 

Fine-Grained Springwater 
Formation 120 28° 100 

Coarse-Grained Springwater 
Formation 130 34° 130 

Landslide Debris 120 34° 150 

Residual Soil 130 34° 100 

Residual Soil/Boring Lava 130 40° 200 

  
 
Based on the results of our slopes stability analyses, we developed setback distances for the 
placement of fill material and/or structures.  The setback lines are shown on Figures 2 and 3.  A 
stormwater pond is planned on Tax Lot 800.  In order to maintain adequate factors of safety for slope 
stability, we require that portions of the pond located beyond the setback line be constructed at or 
below existing grades.  Also, we require that the pond be made impermeable, by either a PVC liner 
or bentonite treatment.  It is our understanding that a retaining wall is proposed on the south side of 
the stormwater pond.  It is our opinion that it will be feasible to construct the proposed retaining wall 
provided that it is constructed at or below existing grades, and is adequately considered in the 
waterproofing details. 
 
It is our understanding that the outfall for the stormwater pond is planned to be routed along the 
southern boundary of Tax Lot 600, towards the creek at the bottom of the drainage.  The discharge 
pipe for the stormwater pond should not be routed within 30 feet of the existing landslide.  We 
recommend that the stormwater outfall not be located on the slope of the drainage, but that it be 
taken as close to the bottom of the slope as possible. 
 
There are some steep slopes in the far southeast corner of the Tax Lot 600, with grades of up to 
1H:1V (Horizontal to Vertical) with vertical reliefs of up to about 15 feet.  These slopes along the side 
of SE 142nd Avenue are cut slopes.  Due to the presence of these steep cut slopes, we analyzed 
slope stability and developed a setback line for the placement of structures near the southeast corner 
of the site.  Also, we recommend that no more than 5 feet of fill material be placed in the southeast 
portion of the site unless further study is performed.  No structures should be planned east of the 
setback line shown on Figures 2 and 3 near the southeast corner of the site, unless GeoPacific is 
consulted to study the proposed configuration and analyze the development plan. 
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In our opinion, the slope instability hazard for the proposed development overall is low, provided that 
the recommendations from this report are followed.  A footing-to-slope setback distance of at least 8 
feet should be maintained for the rear footings on all lots. 
 
6.2 Site Preparation Recommendations  
 
Areas of proposed construction and areas to receive fill should be cleared of any organic and 
inorganic debris, undocumented fill soils, and/or loose stockpiled soils. Inorganic debris and organic 
materials from clearing should be removed from the site. Organic-rich soils and root zones should 
then be stripped from construction areas of the site or where engineered fill is to be placed. Depth 
of stripping of existing topsoil is estimated to average approximately 6 to 8 inches in grassy areas, 
with stripping depths likely increasing where trees are present. We encountered undocumented fill 
to a depth of 5 feet in test pit TP-2.  Other areas of undocumented fill material may be present outside 
of our explorations, particularly in areas of the existing residential structures and driveways. 
 
The final depth of soil removal will be determined during site inspection after the stripping/excavation 
has been performed. Stripped topsoil should be removed from areas proposed for placement of 
engineered fill. Any remaining topsoil should be stockpiled only in designated areas and stripping 
operations should be observed and documented by the geotechnical engineer or his representative. 
 
Where encountered, undocumented fills and any subsurface structures (dry wells, basements, 
swimming pools, driveway and landscaping fill, old utility lines, septic leach fields, etc.) should be 
completely removed and the excavations backfilled with engineered fill.  
 
We recommend that areas proposed for placement of engineered fill are scarified and recompacted 
prior to placement of structural fill. The areas should be prepared by removing highly organic soil 
layers which contain abundant root concentration, or organic content in excess of approximately 4 
to 5 percent by weight. Prior to placement of engineered fill, the underlying soils should be ripped, 
aerated to optimum moisture content, and recompacted to project specifications for engineered fill 
as determined by the Standard Proctor (ASTM D698). 
 
Areas proposed to be left at grade may require additional over-excavation of foundation areas in 
order to reach soils which will provide adequate bearing support for the proposed foundations.  It is 
unlikely that site earthwork will be impacted by shallow groundwater, however native soils are 
moisture sensitive and will be difficult to handle during periods of wet weather. Stabilization of 
subgrade soils will require aeration and re-compaction. If subgrade soils are found to be difficult to 
stabilize, over-excavation, placement of granular soils, or cement treatment of subgrade soils may 
be feasible options. GeoPacific should be onsite to observe preparation of subgrade soil conditions 
prior to placement of engineered fill. 
 
6.3 Engineered Fill 
 
Where incorporated into the project, all grading for the proposed construction should be performed 
as engineered grading in accordance with the applicable building code at the time of construction 
with the exceptions and additions noted herein. Site grading should be conducted in accordance with 
the requirements outlined in the 2018 International Building Code (IBC), and 2019 Oregon Structural 
Specialty Code (OSSC), Chapter 18 and Appendix J. Areas proposed for fill placement should be 
prepared as described in Section 6.2, Site Preparation Recommendations. Surface soils should be 
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aerated, scarified and recompacted prior to placement of structural fill. Site preparation, soil stripping, 
and grading activities should be observed and documented by a geotechnical engineer or his 
representative. Proper test frequency and earthwork documentation usually requires daily 
observation and testing during stripping, rough grading, and placement of engineered fill.   
 
The undocumented fill encountered on the site does not appear to be suitable for use as engineered 
fill. Onsite native soils appear to be suitable for use as engineered fill. Soils containing greater than 
5 percent organic content should not be used as structural fill. Imported fill material must be approved 
by the geotechnical engineer prior to being imported to the site. Oversize material greater than 6 
inches in size should not be used within 3 feet of foundation footings, and material greater than 12 
inches in diameter should not be used in engineered fill. 
 
Engineered fill should be compacted in horizontal lifts not exceeding 12 inches using standard 
compaction equipment.  We recommend that engineered fill be compacted to at least 95 percent of 
the maximum dry density determined by ASTM D698 (Standard Proctor) or equivalent. Soils should 
be moisture conditioned to within two percent of optimum moisture. Field density testing should 
conform to ASTM D2922 and D3017, or D1556. All engineered fill should be observed and tested by 
the project geotechnical engineer or his representative. Typically, one density test is performed for 
at least every 2 vertical feet of fill placed or every 500 yd3, whichever requires more testing. Because 
testing is performed on an on-call basis, we recommend that the earthwork contractor be held 
contractually responsible for test scheduling and frequency. 
 
Site earthwork may be impacted by shallow groundwater, soil moisture and wet weather conditions.  
Earthwork in wet weather would likely require extensive use of additional crushed aggregate, cement 
or lime treatment, or other special measures, at considerable additional cost compared to earthwork 
performed under dry-weather conditions. 
 
6.4 Keyways, Benching, and Subdrains for Fill Slopes 
 
Engineered fill placed on existing sloped areas inclining steeper than an approximately fifteen 
percent grade should be constructed with a keyway and benches in accordance with the typical 
designs shown in the attached Fill Slope Detail (Figure 5).  Keyways should have a minimum depth 
of three feet, and a minimum width of ten feet.  Additional removal of weakened or soft soils may be 
required depending on the conditions observed during construction.  Benches and keyways should 
be roughly horizontal in the down slope direction, but may slope up to a 10 percent grade along a 
topographic contour.  Keyways sloping more than a fifteen percent grade along a topographic 
contour should be benched or configured as approved by the geotechnical engineer or his 
designated representative. 
 
Keyways should include a subdrain consisting of a minimum 4-inch-diameter, ADS Heavy Duty 
Grade (or equivalent), perforated plastic pipe enveloped in a minimum of 4 cubic feet per lineal foot 
of 2”- ½”, open-graded gravel drain rock wrapped with geotextile filter fabric (Mirafi 140N or 
equivalent).  A minimum 0.5 percent gradient should be maintained throughout all subdrain pipes 
and outlets.  GeoPacific should inspect keyways, subdrains and benching prior to fill placement.  
Subdrains may be eliminated at the discretion of the geotechnical engineer.   
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6.5 Excavating Conditions and Utility Trench Backfill 
 
We anticipate that onsite soils can generally be excavated using conventional heavy equipment.  
Bedrock was not encountered within subsurface explorations which extended to a maximum depth 
of approximately 10 feet bgs.  An outcrop of basalt was observed in the southwest portion of Tax Lot 
800, at an elevation of about 200 feet down to 185 feet, but it is our understanding that this is far 
below the depth of proposed utilities and outside of the development area.  It should be noted that 
no subsurface explorations were allowed in the northeast portion of the site, so some uncertainty 
exists about subsurface conditions in that area.  However, our subsurface explorations indicate that, 
the near surface soils generally consist of silt, sand, gravel and cobbles. 
 
Maintenance of safe working conditions, including temporary excavation stability, is the responsibility 
of the contractor. Actual slope inclinations at the time of construction should be determined based 
on safety requirements and actual soil and groundwater conditions. All temporary cuts in excess of 
4 feet in height should be sloped in accordance with U.S. Occupational Safety and Health 
Administration (OSHA) regulations (29 CFR Part 1926) or be shored. The existing native silt soils 
classify as Type B Soil and temporary excavation side slope inclinations as steep as 1H:1V may be 
assumed for planning purposes. The existing native sand and gravel soils classify as Type C Soil 
and temporary excavation side slope inclinations as steep as 1.5H:1V may be assumed for planning 
purposes. These cut slope inclinations are applicable to excavations above the water table only.   
 
Shallow, perched groundwater may be encountered during the wet weather season and should be 
anticipated in excavations and utility trenches. Vibrations created by traffic and construction 
equipment may cause some caving and raveling of excavation walls. In such an event, lateral support 
for the excavation walls should be provided by the contractor to prevent loss of ground support and 
possible distress to existing or previously constructed structural improvements. 
 
Underground utility pipes should be installed in accordance with the procedures specified in ASTM 
D2321 and jurisdictional standards. We recommend that structural trench backfill be compacted to 
at least 95 percent of the maximum dry density obtained by the Standard Proctor (ASTM D698) or 
equivalent. Initial backfill lift thicknesses for a ¾”-0 crushed aggregate base may need to be as great 
as 4 feet to reduce the risk of flattening underlying flexible pipe. Subsequent lift thickness should not 
exceed 1 foot. If imported granular fill material is used, then the lifts for large vibrating plate-
compaction equipment (e.g. hoe compactor attachments) may be up to 2 feet, provided that proper 
compaction is being achieved and each lift is tested. Use of large vibrating compaction equipment 
should be carefully monitored near existing structures and improvements due to the potential for 
vibration-induced damage.   
 
Adequate density testing should be performed during construction to verify that the recommended 
relative compaction is achieved. Typically, at least one density test is taken for every 4 vertical feet 
of backfill on each 100-lineal-foot section of trench. 
 
6.6 Erosion Control Considerations 
 
During our field exploration program, we did not observe soil and topographic conditions which are 
considered highly susceptible to erosion. In our opinion, the primary concern regarding erosion 
potential will occur during construction in areas that have been stripped of vegetation. Erosion at the 
site during construction can be minimized by implementing the project erosion control plan, which 
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should include judicious use of straw wattles, fiber rolls, and silt fences. If used, these erosion control 
devices should remain in place throughout site preparation and construction. 
 
Erosion and sedimentation of exposed soils can also be minimized by quickly re-vegetating exposed 
areas of soil, and by staging construction such that large areas of the project site are not denuded 
and exposed at the same time. Areas of exposed soil requiring immediate and/or temporary 
protection against exposure should be covered with either mulch or erosion control netting/blankets.  
Areas of exposed soil requiring permanent stabilization should be seeded with an approved grass 
seed mixture, or hydroseeded with an approved seed-mulch-fertilizer mixture. 
 
6.7 Wet Weather Earthwork 
 
Soils underlying the site are likely to be moisture sensitive and will be difficult to handle or traverse 
with construction equipment during periods of wet weather. Earthwork is typically most economical 
when performed under dry weather conditions. Earthwork performed during the wet-weather season 
will require expensive measures such as cement treatment or imported granular material to compact 
areas where fill may be proposed to the recommended engineering specifications.  If earthwork is to 
be performed or fill is to be placed in wet weather or under wet conditions when soil moisture content 
is difficult to control, the following recommendations should be incorporated into the contract 
specifications. 
 

• Earthwork should be performed in small areas to minimize exposure to wet weather.  
Excavation or the removal of unsuitable soils should be followed promptly by the placement 
and compaction of clean engineered fill. The size and type of construction equipment used 
may have to be limited to prevent soil disturbance. Under some circumstances, it may be 
necessary to excavate soils with a backhoe to minimize subgrade disturbance caused by 
equipment traffic; 

• The ground surface within the construction area should be graded to promote run-off of 
surface water and to prevent the ponding of water; 

• Material used as engineered fill should consist of clean, granular soil containing less than 5 
percent passing the No. 200 sieve. The fines should be non-plastic.  Alternatively, cement 
treatment of on-site soils may be performed to facilitate wet weather placement; 

• The ground surface within the construction area should be sealed by a smooth drum vibratory 
roller, or equivalent, and under no circumstances should be left uncompacted and exposed 
to moisture.  Soils which become too wet for compaction should be removed and replaced 
with clean granular materials; 

• Excavation and placement of fill should be observed by the geotechnical engineer to verify 
that all unsuitable materials are removed and suitable compaction and site drainage is 
achieved; and 

• Geotextile silt fences, straw wattles, and fiber rolls should be strategically located to control 
erosion. 

If cement or lime treatment is used to facilitate wet weather construction, GeoPacific should be 
contacted to provide additional recommendations and field monitoring. 
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6.8 Foundation Recommendations 
 
Slope setbacks are necessary to maintain adequate factors of safety under static and pseudostatic 
conditions for home construction, as previously discussed.  The proposed residential structures may 
be supported on shallow foundations bearing on competent undisturbed, native soils and/or 
engineered fill, appropriately designed and constructed as recommended in this report.   
Foundation design, construction, and setback requirements should conform to the applicable 
building code at the time of construction.  For maximization of bearing strength and protection against 
frost heave, spread footings should be embedded at a minimum depth of 12 inches below exterior 
grade.  The recommended minimum widths for continuous footings supporting wood-framed walls 
without masonry are 12 inches for single-story, 15 inches for two-story, and 18 inches for three-story 
structures.  Minimum foundation reinforcement should consist of a No. 4 bar at the top of the stem 
walls, and a No. 4 bar at the bottom of the footings.  Concrete slab-on-grade reinforcement should 
consist of No. 4 bars placed on 24-inch centers in a grid pattern.   
 
The anticipated allowable soil bearing pressure is 1,500 lbs/ft2 for footings bearing on competent, 
native soil and/or engineered fill.  A maximum chimney and column load of 40 kips is recommended 
for the site.  For heavier loads, the geotechnical engineer should be consulted.  The recommended 
maximum allowable bearing pressure may be increased by 1/3 for short-term transient conditions 
such as wind and seismic loading.  The coefficient of friction between on-site soil and poured-in-
place concrete may be taken as 0.42, which includes no factor of safety.  The maximum anticipated 
total and differential footing movements (generally from soil expansion and/or settlement) are 1 inch 
and ¾ inch over a span of 20 feet, respectively. We anticipate that the majority of the estimated 
settlement will occur during construction, as loads are applied.  Excavations near structural footings 
should not extend within a 1H:1V plane projected downward from the bottom edge of footings.  
 
Footing excavations should penetrate through topsoil and any loose soil to competent subgrade that 
is suitable for bearing support.  All footing excavations should be trimmed neat, and all loose or 
softened soil should be removed from the excavation bottom prior to placing reinforcing steel bars. 
Due to the moisture sensitivity of on-site native soils, foundations constructed during the wet weather 
season may require overexcavation of footings and backfill with compacted, crushed aggregate.  
 
A minimum footing-to-slope setback distance of at least 8 feet should be maintained for the rear 
footings of all proposed structures.  The setback distance is measured horizontally from the outside 
edge of the bottom of the rear footing to the face of the slope.  
 
Our recommendations are for house construction incorporating raised wood floors and conventional 
spread footing foundations. After site development, a Final Soil Engineer’s Report should either 
confirm or modify the above recommendations.  For example, the footing-to-slope setback distance 
may be revised for some lots, depending on conditions encountered in the field during construction. 
 
6.9 Concrete Slabs-on-Grade 
 
Preparation of areas beneath concrete slab-on-grade floors should be performed as recommended 
in the Section 6.2, Site Preparation Recommendations and Section 6.8, Foundation 
Recommendations. Care should be taken during excavation for foundations and floor slabs, to avoid 
disturbing subgrade soils. If subgrade soils have been adversely impacted by wet weather or 
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otherwise disturbed, the surficial soils should be scarified to a minimum depth of 8 inches, moisture 
conditioned to within about 3 percent of optimum moisture content, and compacted to engineered fill 
specifications. Alternatively, disturbed soils may be removed, and the removal zone backfilled with 
additional crushed rock. 
 
For evaluation of the concrete slab-on-grade floors using the beam on elastic foundation method, a 
modulus of subgrade reaction of 150 kcf (87 pci) should be assumed for the medium-stiff, fine 
grained soils anticipated to be present in the upper four feet at the site. This value assumes the 
concrete slab system is designed and constructed as recommended herein, with a minimum 
thickness of 12 inches of 1½”-0 crushed aggregate beneath the slab. The total thickness of crushed 
aggregate will be dependent on the subgrade conditions at the time of construction and should be 
verified visually by proof-rolling. Under-slab aggregate should be compacted to at least 95 percent 
of its maximum dry density as determined by ASTM D698 (Standard Proctor) or equivalent. 
 
In areas where moisture will be detrimental to floor coverings or equipment inside the proposed 
structure, appropriate vapor barrier and damp-proofing measures should be implemented. 
Appropriate design professionals should be consulted regarding vapor barrier and damp proofing 
systems, ventilation, building material selection and mold prevention issues, which are outside 
GeoPacific’s area of expertise. 
 
6.10 Permanent Below-Grade Walls 
 
Lateral earth pressures against below-grade retaining walls will depend upon the inclination of any 
adjacent slopes, type of backfill, degree of wall restraint, method of backfill placement, degree of 
backfill compaction, drainage provisions, and magnitude and location of any adjacent surcharge 
loads.  At-rest soil pressure is exerted on a retaining wall when it is restrained against rotation.  In 
contrast, active soil pressure will be exerted on a wall if its top is allowed to rotate or yield a distance 
of roughly 0.001 times its height or greater. 
 
If the subject retaining walls will be free to rotate at the top, they should be designed for an active 
earth pressure equivalent to that generated by a fluid weighing 35 pcf for level backfill against the 
wall.  For restrained wall, an at-rest equivalent fluid pressure of 55 pcf should be used in design, 
again assuming level backfill against the wall.  These values assume that drainage provisions are 
incorporated, free draining gravel backfill is used, and hydrostatic or expansive soil pressures are 
not allowed to develop against the wall.   
 
During a seismic event, lateral earth pressures acting on below-grade structural walls will increase 
by an incremental amount that corresponds to the earthquake loading.  Based on the 
Mononobe-Okabe equation and peak horizontal accelerations appropriate for the site location, 
seismic loading should be modeled using the active or at-rest earth pressures recommended above, 
plus an incremental rectangular-shaped seismic load of magnitude 6.5H, where H is the total height 
of the wall.   
 
We assume relatively level ground surface below the base of the walls.  As such, we recommend 
passive earth pressure of 320 pcf for use in design, assuming wall footings are cast against 
competent native soils or engineered fill.  If the ground surface slopes down and away from the base 
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of any of the walls, a lower passive earth pressure should be used and GeoPacific should be 
contacted for additional recommendations.   
 
A coefficient of friction of 0.42 may be assumed along the interface between the base of the wall 
footing and subgrade soils.  The recommended coefficient of friction and passive earth pressure 
values do not include a safety factor, and an appropriate safety factor should be included in design.  
The upper 12 inches of soil should be neglected in passive pressure computations unless it is 
protected by pavement or slabs on grade. 
 
The above recommendations for lateral earth pressures assume that the backfill behind the 
subsurface walls will consist of properly compacted structural fill, and no adjacent surcharge loading.  
If the walls will be subjected to the influence of surcharge loading within a horizontal distance equal 
to or less than the height of the wall, the walls should be designed for the additional horizontal 
pressure.  For uniform surcharge pressures, a uniformly distributed lateral pressure of 0.3 times the 
surcharge pressure should be added.  Traffic surcharges may be estimated using an additional 
vertical load of 250 psf (2 feet of additional fill), in accordance with local practice. 
 
The recommended equivalent fluid densities assume a free-draining condition behind the walls so 
that hydrostatic pressures do not build-up.  This can be accomplished by placing a 12 to 18-inch 
wide zone of sand and gravel containing less than 5 percent passing the No. 200 sieve against the 
walls.  A 3-inch minimum diameter perforated, plastic drain pipe should be installed at the base of 
the walls and connected to a suitable discharge point to remove water in this zone of sand and 
gravel.  The drain pipe should be wrapped in filter fabric (Mirafi 140N or other as approved by the 
geotechnical engineer) to minimize clogging.   
 
Wall drains are recommended to prevent detrimental effects of surface water runoff on foundations 
– not to dewater groundwater.  Drains should not be expected to eliminate all potential sources of 
water entering a basement or beneath a slab-on-grade.  An adequate grade to a low point outlet 
drain in the crawlspace is required by code.   
 
Water collected from the wall drains should be directed into the local storm drain system or other 
suitable outlet.  A minimum 0.5 percent fall should be maintained throughout the drain and non-
perforated pipe outlet.  Down spouts and roof drains should not be connected to the wall drains in 
order to reduce the potential for clogging.  The drains should include clean-outs to allow periodic 
maintenance and inspection.  Grades around the proposed structure should be sloped such that 
surface water drains away from the building.   
GeoPacific should be contacted during construction to verify subgrade strength in wall keyway 
excavations, to verify that backslope soils are in accordance with our assumptions, and to take 
density tests on the wall backfill materials.   
 
Structures should be located a horizontal distance of at least 1.5H away from the back of the retaining 
wall, where H is the total height of the wall.  GeoPacific should be contacted for additional foundation 
recommendations where structures are located closer than 1.5H to the top of any wall. 
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6.11 Footing and Roof Drains 
 
Construction should include typical measures for controlling subsurface water beneath the 
structures, including positive crawlspace drainage to an adequate low-point drain exiting the 
foundation, visqueen covering the exposed ground in the crawlspace, and crawlspace ventilation 
(foundation vents).  The client should be informed and educated that some slow flowing water in the 
crawlspaces is considered normal and not necessarily detrimental to the structures given these other 
design elements incorporated into construction. Appropriate design professionals should be 
consulted regarding crawlspace ventilation, building material selection and mold prevention issues, 
which are outside GeoPacific’s area of expertise. 
 
Down spouts and roof drains should collect roof water in a system separate from the footing drains 
to reduce the potential for clogging.  Roof drain water should be directed to an appropriate discharge 
point and storm system well away from structural foundations. Grades should be sloped downward 
and away from buildings to reduce the potential for ponded water near structures. 
 
Perimeter footing drains should consist of 3 or 4-inch diameter, perforated plastic pipe embedded in 
a minimum of 1 ft3 per lineal foot of clean, free-draining drain rock. The drain pipe and surrounding 
drain rock should be wrapped in non-woven geotextile (Mirafi 140N, or approved equivalent) to 
minimize the potential for clogging and/or ground loss due to piping. A minimum 0.5 percent fall 
should be maintained throughout the drain and non-perforated pipe outlet. Figure 6 presents a typical 
perimeter footing drain detail. In our opinion, footing drains may outlet at the curb, or on the back 
sides of lots where sufficient fall is not available to allow drainage to meet the street. 
 
6.12 Permanent Below-Grade Walls 
 
Lateral earth pressures against below-grade retaining walls will depend upon the inclination of any 
adjacent slopes, type of backfill, degree of wall restraint, method of backfill placement, degree of 
backfill compaction, drainage provisions, and magnitude and location of any adjacent surcharge 
loads. At-rest soil pressure is exerted on a retaining wall when it is restrained against rotation. In 
contrast, active soil pressure will be exerted on a wall if its top is allowed to rotate or yield a distance 
of roughly 0.001 times its height or greater. 
 
If the subject retaining walls will be free to rotate at the top, they should be designed for an active 
earth pressure equivalent to that generated by a fluid weighing 35 pcf for level backfill against the 
wall. For restrained wall, an at-rest equivalent fluid pressure of 52 pcf should be used in design, 
again assuming level backfill against the wall. These values assume that the recommended drainage 
provisions are incorporated, and hydrostatic pressures are not allowed to develop against the wall.   
 
During a seismic event, lateral earth pressures acting on below-grade structural walls will increase 
by an incremental amount that corresponds to the earthquake loading. Based on the Mononobe 
Okabe equation and peak horizontal accelerations appropriate for the site location, seismic loading 
should be modeled using the active or at-rest earth pressures recommended above, plus an 
incremental rectangular-shaped seismic load of magnitude 6.5H, where H is the total height of the 
wall.   
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We assume relatively level ground surface below the base of the walls.  As such, we recommend a 
passive earth pressure of 320 pcf for use in design, assuming wall footings are cast against 
competent native soils or engineered fill. If the ground surface slopes down and away from the base 
of any of the walls, a lower passive earth pressure should be used and GeoPacific should be 
contacted for additional recommendations.   
 
A coefficient of friction of 0.42 may be assumed along the interface between the base of the wall 
footing and subgrade soils. The recommended coefficient of friction and passive earth pressure 
values do not include a safety factor, and an appropriate safety factor should be included in design.  
The upper 12 inches of soil should be neglected in passive pressure computations unless it is 
protected by pavement or slabs on grade. 
 
The above recommendations for lateral earth pressures assume that the backfill behind subsurface 
walls will consist of properly compacted structural fill, and no adjacent surcharge loading. If the walls 
will be subjected to the influence of surcharge loading within a horizontal distance equal to or less 
than the height of the wall, the walls should be designed for the additional horizontal pressure. For 
uniform surcharge pressures, a uniformly distributed lateral pressure of 0.3 times the surcharge 
pressure should be added. Traffic surcharges may be estimated using an additional vertical load of 
250 psf (2 feet of additional fill), in accordance with local practice. 
 
The recommended equivalent fluid densities assume a free-draining condition behind the walls so 
that hydrostatic pressures do not build-up. This can be accomplished by placing a 12 to 18-inch wide 
zone of sand and gravel containing less than 5 percent passing the No. 200 sieve against the walls. 
A 3-inch minimum diameter perforated, plastic drain-pipe should be installed at the base of the walls 
and connected to a suitable discharge point to remove water in this zone of sand and gravel.  The 
drain-pipe should be wrapped in filter fabric (Mirafi 140N or other as approved by the geotechnical 
engineer) to minimize clogging.   
 
Wall drains are recommended to prevent detrimental effects of surface water runoff on foundations 
– not to dewater groundwater. Drains should not be expected to eliminate all potential sources of 
water entering a basement or beneath a slab-on-grade. An adequate grade to a low point outlet drain 
in the crawlspace is required by code. Underslab drains are sometimes added beneath the slab 
when placed over soils of low permeability and shallow, perched groundwater. 
 
Water collected from the wall drains should be directed into the local storm drain system or other 
suitable outlet. A minimum 0.5 percent fall should be maintained throughout the drain and non 
perforated pipe outlet. Down spouts and roof drains should not be connected to the wall drains in 
order to reduce the potential for clogging. The drains should include clean-outs to allow periodic 
maintenance and inspection. Grades around the proposed structure should be sloped such that 
surface water drains away from the building.   
 
GeoPacific should be contacted during construction to verify subgrade strength in wall keyway 
excavations, to verify that backslope soils are in accordance with our assumptions, and to take 
density tests on the wall backfill materials.   
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Structures should be located a horizontal distance of at least 1.5H away from the back of the retaining 
wall, where H is the total height of the wall.  GeoPacific should be contacted for additional foundation 
recommendations where structures are located closer than 1.5H to the top of any wall. 
 
7.0 SEISMIC DESIGN 
 
The DOGAMI Oregon HazVu: 2022 Statewide GeoHazards Viewer indicates that the site is in an 
area where severe ground shaking is anticipated during an earthquake. Structures should be 
designed to resist earthquake loading in accordance with the methodology described in the 2018 
International Building Code (IBC) with applicable Oregon Structural Specialty Code (OSSC) 
revisions (current 2019). We recommend Site Class D be used for design as defined in ASCE 7-16, 
Chapter 20, and Table 20.3-1. Design values determined for the site using the ATC Hazards by 
Location 2021 Seismic Design Maps Summary Report are summarized in Table 2 and are based 
upon observed existing soil conditions. 
 

Table 2: Recommended Earthquake Ground Motion Parameters (ASCE-7-16) 
Parameter Value 

Location (Lat, Long), degrees 45.415, -122.519 
Probabilistic Ground Motion Values, 

2% Probability of Exceedance in 50 yrs 
     Peak Ground Acceleration PGAM 0.460 g 
     Short Period, Ss 0.832 g 
     1.0 Sec Period, S1 0.365 g 
Soil Factors for Site Class D: 
     Fa 1.167 
    * Fv 1.935 
SDs = 2/3 x Fa x Ss 0.647 g 
*SD1 = 2/3 x Fv x S1 0.471 g 
Seismic Design Category D 

* Fv value reported in the above table is a straight-line interpolation of mapped spectral response 
acceleration at 1-second period, S1 per Table 1613.2.3(2) with the assumption that Exception 
2 of ASCE 7-16 Chapter 11.4.8 is met per the Structural Engineer.  If Exception 2 is not met, 
and the long-period site coefficient (Fv) is required for design, GeoPacific Engineering can be 
consulted to provide a site-specific procedure as per ASCE 7-16, Chapter 21. 

 
7.1 Soil Liquefaction  
 
The Oregon Department of Geology and Mineral Industries (DOGAMI), Oregon HazVu: 2022 
Statewide GeoHazards Viewer indicates that the site is in an area considered to be at low to high 
risk for soil liquefaction during an earthquake. Soil liquefaction is a phenomenon wherein saturated 
soil deposits temporarily lose strength and behave as a liquid in response to ground shaking caused 
by strong earthquakes. Soil liquefaction is generally limited to loose sands and granular soils located 
below the water table, and fine-grained soils with a plasticity index less than 8; however, some 
studies have shown there to be liquefaction potential in fine-grained soils with a plasticity index as 
high as 15. 
 
Since single-family residences are typically lightly loaded and relatively flexible, it is standard 
engineering practice that special design or construction measures are not required for single-family 
residences in order to protect life safety due to liquefaction. However, it should be noted that in the 
event of a large earthquake, some damage might occur to the proposed structures due to differential 
settlement and/or lateral spreading resulting from soil liquefaction.   
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It is our understanding that for construction of single family structures, special design or construction 
measures are not required by code to mitigate the effects of liquefaction.  However, GeoPacific may 
be consulted to perform further study of seismic hazards on the site if desired. If multi-family 
residential, high occupancy, or critical structures were to be incorporated into plans for site 
development, further study and evaluation of seismic hazards would be required by code to more 
fully evaluate the potential adverse effects due to liquefaction, such as vertical settlement, lateral 
deformation, and lateral spreading.  
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8.0 UNCERTAINTIES AND LIMITATIONS 
 
We have prepared this report for the owner and their consultants for use in design of this project 
only. This report should be provided in its entirety to prospective contractors for bidding and 
estimating purposes; however, the conclusions and interpretations presented in this report should 
not be construed as a warranty of the subsurface conditions. Experience has shown that soil and 
groundwater conditions can vary significantly over small distances. Inconsistent conditions can occur 
between explorations that may not be detected by a geotechnical study. If, during future site 
operations, subsurface conditions are encountered which vary appreciably from those described 
herein, GeoPacific should be notified for review of the recommendations of this report, and revision 
of such if necessary. 
 
Sufficient geotechnical monitoring, testing and consultation should be provided during construction 
to confirm that the conditions encountered are consistent with those indicated by explorations.  
Recommendations for design changes will be provided should conditions revealed during 
construction differ from those anticipated, and to verify that the geotechnical aspects of construction 
comply with the contract plans and specifications. 
 
Within the limitations of scope, schedule and budget, GeoPacific attempted to execute these services 
in accordance with generally accepted professional principles and practices in the fields of 
geotechnical engineering and engineering geology at the time the report was prepared. No warranty, 
expressed or implied, is made. The scope of our work did not include environmental assessments 
or evaluations regarding the presence or absence of wetlands or hazardous or toxic substances in 
the soil, surface water, or groundwater at this site. 
 
We appreciate this opportunity to be of service. 
 
Sincerely, 
 
GEOPACIFIC ENGINEERING, INC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Benjamin G. Anderson, P.E. 
Associate Engineer 
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1/14/22, 11:11 AM ATC Hazards by Location

https://hazards.atcouncil.org/#/seismic?lat=45.415010&lng=-122.519109&address= 1/2

Hazards by Location

Search Information

Coordinates: 45.41501, -122.519109

Elevation: 286 ft

Timestamp: 2022-01-14T18:49:08.542Z

Hazard Type: Seismic

Reference
Document:

ASCE7-16

Risk Category: II

Site Class: D

Basic Parameters

Name Value Description

SS 0.832 MCER ground motion (period=0.2s)

S1 0.365 MCER ground motion (period=1.0s)

SMS 0.971 Site-modified spectral acceleration value

SM1 * null Site-modified spectral acceleration value

SDS 0.647 Numeric seismic design value at 0.2s SA

SD1 * null Numeric seismic design value at 1.0s SA

* See Section 11.4.8

Additional Information

Name Value Description

SDC * null Seismic design category

Fa 1.167 Site amplification factor at 0.2s

Fv * null Site amplification factor at 1.0s

CRS 0.884 Coefficient of risk (0.2s)

CR1 0.865 Coefficient of risk (1.0s)

PGA 0.376 MCEG peak ground acceleration

FPGA 1.224 Site amplification factor at PGA

PGAM 0.46 Site modified peak ground acceleration

TL 16 Long-period transition period (s)

286 ft

Report a map errorMap data ©2022 Google

https://www.google.com/maps/@45.41139,-122.2230523,8z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=45.41139,-122.223052&z=8&t=m&hl=en-US&gl=US&mapclient=apiv3


1/14/22, 11:11 AM ATC Hazards by Location

https://hazards.atcouncil.org/#/seismic?lat=45.415010&lng=-122.519109&address= 2/2

SsRT 0.832 Probabilistic risk-targeted ground motion (0.2s)

SsUH 0.941 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

SsD 1.5 Factored deterministic acceleration value (0.2s)

S1RT 0.365 Probabilistic risk-targeted ground motion (1.0s)

S1UH 0.422 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

S1D 0.6 Factored deterministic acceleration value (1.0s)

PGAd 0.509 Factored deterministic acceleration value (PGA)

* See Section 11.4.8

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building
code adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before
proceeding with design.

Disclaimer
Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility
or liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without
competent examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does
not intend that the use of this information replace the sound judgment of such competent professionals, having experience and knowledge
in the field of practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the
report provided by this website. Users of the information from this website assume all liability arising from such use. Use of the output of
this website does not imply approval by the governing building code bodies responsible for building code approval and interpretation for the
building site described by latitude/longitude location in the report.

https://earthquake.usgs.gov/ws/designmaps/
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Preliminary Stormwater Report 
ISELI ESTATES, CLACKAMAS COUNTY, OREGON 

1.0 Purpose of Report 
The purpose of this report is to analyze the effect development of Iseli Estates will have on the 

downstream stormwater conveyance system, document the criteria the proposed stormwater system 

was designed to meet, identify the sources of information on which the analysis was based, detail the 

design methodology, and document the results of the analysis. 

2.0 Project Location/Description 
The development is located on Tax Lot 600 and a portion of Tax Lot 800 of Clackamas County Assessor’s 

Map 2 2E 11A. The subject site is located on the west side of SE 142nd Avenue, adjacent to the intersection 

of SE 142nd Avenue and SE Wenzel Drive, Clackamas County, Oregon. The site area is approximately ±15.98 

acres. The site area generally slopes toward the middle, with a small creek, Sieben Creek, that enters the 

property from the north and flows off the property to the south. Stormwater runoff from this 

development will be collected and routed to a new low impact development (LID) stormwater facility at 

the southwest corner of the disturbed area and east of Sieben Creek. 

3.0 Regulatory Design Criteria 

3.1. Stormwater Quantity Management Criteria 

3.1.1. Clackamas Water Environment Services Standards 

The site will provide stormwater quantity management per Clackamas Water Environment Services (WES) 

requirements, including:  

• Detain the peak flow from the developed site to match the peak flow of the pre-developed site 

for 42% of the 2-year peak flow to the 10-year peak flow (using a continuous-simulation 

hydrologic model). 

• Sizing the on-site storm drainage pipes to convey stormwater flows for the 25-year, 24-hour 

storm. 

• Providing an emergency overflow spillway for the 100-year, 24-hour storm, assuming that the 

flow control manhole is plugged. 

The LID stormwater facility was designed to meet the above criteria for detention, conveyance, and 

overflow. Slopes in the facility will be no steeper than 3:1, or a retaining wall will be installed. Beyond the 

top of the LID stormwater facility, the ground will slope at 2:1 and daylight at the existing ground surface, 

or a retaining wall will be installed. 

3.2. Stormwater Quality Management Criteria 

3.2.1. Clackamas Water Environment Services Standards 

The LID stormwater facility will provide stormwater quality management per WES standards. The Best 

Management Practices (BMP) Sizing Tool was used to design the stormwater facility to ensure treatment 

of 80 percent of the average annual runoff. 
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3.3. Stormwater Infiltration Criteria 

The stormwater infiltration storm event is 0.5 inches in 24 hours, per the CCSD #1 requirement. However, 

per the Geotechnical Engineering Report by GeoPacific Engineering Inc. dated January 14, 2022, 

stormwater infiltration is not recommended due to potential negative impacts to steep slopes.  

The Applicant is requesting a standard modification to allow the use of the BMP Sizing Tool to design the 

stormwater facility.  The stormwater modification request letter is included in Appendix H. 

4.0 Design Methodology 
The BMP Sizing Tool was used to design the on-site LID stormwater facility, and the Santa Barbara Urban 

Hydrograph (SBUH) Method was used to analyze the facility overflow conditions. The SBUH method 

utilizes the SCS Type 1A 24-hour storm, as defined by the King County, Washington Surface Water Design 

Manual. HydroCAD computer software aided in the analysis. Representative runoff curve numbers (CN) 

were obtained from the King County, Washington Surface Water Design Manual and are included in 

Appendix F. 

5.0 Design Parameters 

5.1. Design Storm 

5.1.1. On-Site Inlet and Conduit Sizing 

Stormwater inlets for the site will be placed at locations that will adequately capture stormwater runoff 

from streets. The on-site stormwater conduit pipes will be sized with Manning’s equation, based on peak 

flows for the 25-year storm event. 

5.1.2. Upstream and Off-site Basin 

Existing stormwater runoff from the off-site upstream basin area along the northeast corner of the site 

(Catchment 3) will be collected and routed as a bypass to the existing ditch south of the project site along 

SE 142nd Avenue and will not flow through the LID stormwater facility. The stormwater bypass lines will 

be sized using Manning’s equation, based on peak flows for the 25-year, 24-hour storm event. 

5.2. Predeveloped Site Topography and Land Use 

5.2.1. Site Topography 

The site area generally slopes toward the middle. Vegetative cover on the site consists of tree and grass. 

5.2.2. Land Use 

Currently, the site is being used as a residence with additional structures, grass, and trees. 

5.3. Soil Type 

Soils on the site are classified as Cascade silt loam, Woodburn silt loam, and Xerochrepts and Haploxerolls 

by the US Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) Soil Survey 

for Clackamas County. Information on this soil type is provided in Appendix E. 

5.4. Post-developed Site Topography and Land Use 

5.4.1. Site Topography 

The post-developed site topography will be altered from the pre-developed site topography to allow the 

construction of public streets, single-family homes, a stormwater facility, and other associated 

infrastructure and features. 
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5.4.2. Land Use 

The post-developed land use will consist of 40 lots for single-family homes, public streets, and a 

stormwater facility. 

5.4.3. Future Development 

The LID stormwater facility has been sized to accommodate a single future residence on the remainder of 

Tax Lot 800. Stormwater quantity, quality, and infiltration criteria for a future residence are addressed in 

this report and meet CCSD #1 standards. 

5.4.4. Post-Developed Input Parameters 

Per WES Stormwater Standard Section 5.4.5.3: “For single family and duplex residential subdivisions or 

partitions, stormwater quantity detention facilities shall be sized for the impervious areas to be created 

by the subdivision or partitions, including all residences on individual lots at a rate of one ESU of 

impervious surface area per dwelling unit, plus all roads. If actual impervious area is to be greater than 

one ESU per dwelling unit, then the actual impervious numbers shall be used. Such facilities shall be 

constructed as a part of the subdivision or partition.” One ESU is equal to 2,500 square feet of impervious 

surface area. Since the actual impervious area for the future single-family dwelling lots is unknown, each 

of the detached single-family dwelling lots was assessed with 2,500 square feet of impervious area. 

6.0 Calculation Methodology 

6.1. Proposed Stormwater Conduit Sizing and Inlet Spacing 

The on-site stormwater conduit pipes will be sized using Manning’s equation for the 25-year storm event.  

Stormwater inlets will be placed at locations to adequately capture stormwater runoff from the streets. 

6.2. Proposed Stormwater Quantity Control Facility Design 

The new LID stormwater facility was sized and designed to accommodate flows generated by this 

development and to meet WES water quantity requirements (described in Section 3.1).  The BMP Sizing 

Tool adopted by Clackamas County sizes the LID stormwater facility to match pre-developed and post-

developed peak flow durations of the stormwater facility discharges between 42 percent of the 2-year 

peak flow and the 10-year peak flow.  

6.3. Proposed Stormwater Quality Facility Design 

The LID stormwater facility was sized with the District’s BMP Sizing Tool to accommodate flows generated 

by developed areas of the subject property in compliance with WES water quality requirements (described 

in Section 3.2). 

Due to topographical constraints, stormwater runoff from portions of the new impervious areas along SE 

142nd Avenue at the east end of project site cannot be routed to the new stormwater facility for detention 

and treatment. However, runoff from existing area along SE 142nd Avenue north of the project site 

frontage will be collected and routed to the new stormwater facility for detainment and treatment. The 

new impervious areas that cannot be detained/treated are smaller in size compared to the existing non-

detained/untreated impervious areas that will be detained/treated instead. 

6.4. Proposed Stormwater Infiltration Facility Design 

Per the Geotechnical Engineering Report prepared by GeoPacific Engineering, Inc. dated January 14, 2022, 

the site is not suitable for on-site disposal of stormwater, and stormwater infiltration is not recommended 

due to the proximity to steep slopes. Therefore, the LID stormwater facility was sized with the District’s 
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BMP Sizing Tool to accommodate flows generated by the developed areas of the subject property in 

compliance with CCSD #1 water retention requirements (described in Section 3.3). 

6.5. Emergency Overflow Calculations 

The emergency overflow weir was sized to convey the 100-year storm event. Calculations are included in 

Appendix D. If the stormwater facility’s outlet structures become plugged and cannot convey runoff from 

the site, the overflow stormwater from the stormwater facility will sheet flow across the overflow riprap 

pad and down to the existing wetland area and Sieben Creek. 

6.6. Downstream Analysis 

Peak flow discharges from the stormwater facility will be detained and metered out at or below the pre-

development runoff condition. Therefore, this project will not negatively impact downstream capacity. At 

the discharge point, the area of the development site is ±1.67 percent of the upstream basin area. 

 



    

 

  

  

Appendix A: Vicinity Map  
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Appendix C.1: Post-Developed Catchment Map and 
Detail    
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Appendix C.2: BMP Sizing Tool Report   

 

  



                                    WES BMP Sizing Software Version 1.6.0.2, May 2018

WES BMP Sizing Report

Project Information

Project Name 8881

Project Type Subdivision

Location

Stormwater
Management Area

8800

Project Applicant

Jurisdiction CCSD1NCSA

Drainage Management Area

Name Area (sq-ft) Pre-Project
Cover

Post-Project
Cover

DMA Soil Type BMP

1p - Pervious
(Forest)

67,600 Forested LandscapeCsoil C Stormwater

1p - Pervious
(Grass)

202,790 Grass LandscapeCsoil C Stormwater

1-i - Roofs
(Grass)

75,000 Grass Roofs C Stormwater

1-i - Roofs
(Forest)

27,500 Forested Roofs C Stormwater

1-i - Impervious
(Grass)

50,400 Grass ConventionalCo
ncrete

C Stormwater

1-i - Impervious
(Forest)

16,800 Forested ConventionalCo
ncrete

C Stormwater

LID Facility Sizing Details

Pond Sizing Details

Pond ID Design
Criteria(1)

Facility
Soil Type

Max
Depth
(ft)(2)

Top Area
(sq-ft)

Side
Slope
(1:H)

Facility
Vol.
(cu-ft)(3)

Water
Storage
Vol.
(cu-ft)(4)

Adequate
Size?

Stormwat
er

FCWQT Lined 8.00 8,733.0 3 40,124.4 34,738.6 Yes

1. FCWQT = Flow control and water quality treatment, WQT = Water quality treatment only

2. Depth is measured from the bottom of the facility and includes the three feet of media (drain rock, separation
layer and growing media).

3. Maximum volume of the facility. Includes the volume occupied by the media at the bottom of the facility.

4. Maximum water storage volume of the facility. Includes water storage in the three feet of soil media assuming a

14917 SE 142nd Avenue Clackamas, OR 97015



40 percent porosity.



Custom Pond Geometry Configuration

Pond ID: Stormwater

Design: FlowControlAndTreatment

Shape Curve

Depth (ft) Area (sq ft) Discharge (cfs)

.0 .0 .0

1.0 1,220.0 .1

2.0 1,220.0 .2

3.0 1,403.0 .2

4.0 3,433.0 .5

5.0 4,053.0 4.5

6.0 4,537.0 6.2

Flow Frequency Chart Flow Duration Chart



    

 

Appendix D: Emergency Overflow Calculations   
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 FACILITY

Routing Diagram for 8881 HydroCAD Overflow
Prepared by AKS Engineering & Forestry, LLC,  Printed 2/1/2022

HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



8881 HydroCAD Overflow
  Printed  2/1/2022Prepared by AKS Engineering & Forestry, LLC

Page 2HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

102,500 98 41 Lots (2,500 sf per du)  (1i)

67,200 98 Pavement & Sidewalk  (1i)

270,390 86 Pervious  (1p)



SCS TYPE1A KINGCOUNTY  100-YR Rainfall=4.80"8881 HydroCAD Overflow
  Printed  2/1/2022Prepared by AKS Engineering & Forestry, LLC

Page 3HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.10 hrs, 241 points
Runoff by SBUH method, Split Pervious/Imperv.

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

Runoff Area=169,700 sf   100.00% Impervious   Runoff Depth>4.54"Subcatchment 1i: Impervious
   Tc=10.0 min   CN=0/98   Runoff=4.49 cfs  64,264 cf

Runoff Area=270,390 sf   0.00% Impervious   Runoff Depth>3.26"Subcatchment 1p: Pervious
   Tc=10.0 min   CN=86/0   Runoff=5.28 cfs  73,522 cf

Peak Elev=250.25'  Storage=37,300 cf   Inflow=9.77 cfs  137,785 cfPond SF-1: LID STORMWATER FACILITY
   Outflow=8.99 cfs  102,250 cf



SCS TYPE1A KINGCOUNTY  100-YR Rainfall=4.80"8881 HydroCAD Overflow
  Printed  2/1/2022Prepared by AKS Engineering & Forestry, LLC

Page 4HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1i: Impervious

Runoff = 4.49 cfs @ 7.98 hrs,  Volume= 64,264 cf,  Depth> 4.54"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
SCS TYPE1A KINGCOUNTY  100-YR Rainfall=4.80"

Area (sf) CN Description

* 67,200 98 Pavement & Sidewalk
* 102,500 98 41 Lots (2,500 sf per du)

169,700 98 Weighted Average
169,700 100.00% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 1i: Impervious

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

5

4

3

2

1

0

SCS TYPE1A KINGCOUNTY

100-YR Rainfall=4.80"

Runoff Area=169,700 sf

Runoff Volume=64,264 cf

Runoff Depth>4.54"

Tc=10.0 min

CN=0/98

4.49 cfs



SCS TYPE1A KINGCOUNTY  100-YR Rainfall=4.80"8881 HydroCAD Overflow
  Printed  2/1/2022Prepared by AKS Engineering & Forestry, LLC

Page 5HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1p: Pervious

Runoff = 5.28 cfs @ 7.99 hrs,  Volume= 73,522 cf,  Depth> 3.26"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
SCS TYPE1A KINGCOUNTY  100-YR Rainfall=4.80"

Area (sf) CN Description

* 270,390 86 Pervious

270,390 100.00% Pervious Area

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

10.0 Direct Entry, 

Subcatchment 1p: Pervious

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

5

4

3

2

1

0

SCS TYPE1A KINGCOUNTY

100-YR Rainfall=4.80"

Runoff Area=270,390 sf

Runoff Volume=73,522 cf

Runoff Depth>3.26"

Tc=10.0 min

CN=86/0

5.28 cfs



SCS TYPE1A KINGCOUNTY  100-YR Rainfall=4.80"8881 HydroCAD Overflow
  Printed  2/1/2022Prepared by AKS Engineering & Forestry, LLC

Page 6HydroCAD® 10.00-22  s/n 01338  © 2018 HydroCAD Software Solutions LLC

Summary for Pond SF-1: LID STORMWATER FACILITY

Inflow Area = 440,090 sf, 38.56% Impervious,  Inflow Depth > 3.76"    for  100-YR event
Inflow = 9.77 cfs @ 7.99 hrs,  Volume= 137,785 cf
Outflow = 8.99 cfs @ 8.09 hrs,  Volume= 102,250 cf,  Atten= 8%,  Lag= 6.3 min
Primary = 8.99 cfs @ 8.09 hrs,  Volume= 102,250 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs / 2
Peak Elev= 250.25' @ 8.09 hrs   Surf.Area= 9,382 sf   Storage= 37,300 cf

Plug-Flow detention time= 285.3 min calculated for 101,826 cf (74% of inflow)
Center-of-Mass det. time= 123.4 min ( 832.5 - 709.1 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 44,759 cf Custom Stage Data (Pyramidal) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

241.00 2,292 0.0 0 0 2,292
243.90 2,292 40.0 2,659 2,659 2,847
244.00 2,292 100.0 229 2,888 2,866
249.00 7,743 100.0 23,746 26,634 8,484
250.00 9,039 100.0 8,383 35,017 9,831
251.00 10,462 100.0 9,742 44,759 11,308

Device Routing     Invert Outlet Devices

#1 Primary 250.00' 22.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=8.80 cfs @ 8.09 hrs  HW=250.25'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 8.80 cfs @ 1.62 fps)



SCS TYPE1A KINGCOUNTY  100-YR Rainfall=4.80"8881 HydroCAD Overflow
  Printed  2/1/2022Prepared by AKS Engineering & Forestry, LLC
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Pond SF-1: LID STORMWATER FACILITY

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=440,090 sf

Peak Elev=250.25'

Storage=37,300 cf

9.77 cfs

8.99 cfs



    

 

 

  

Appendix E: Soils Information from the USDA Soil 
Survey of Clackamas County, Oregon   

 

  

 



United States
Department of
Agriculture

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource 
Report for

Clackamas 
County Area, 
Oregon

Natural
Resources
Conservation
Service

January 5, 2022



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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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area: Clackamas County Area, Oregon
Survey Area Data: Version 18, Oct 27, 2021

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

Date(s) aerial images were photographed: Oct 15, 2018—Jul 25, 
2019

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

13D Cascade silt loam, 15 to 30 
percent slopes

1.3 8.5%

91B Woodburn silt loam, 3 to 8 
percent slopes

3.4 21.7%

91C Woodburn silt loam, 8 to 15 
percent slopes

5.6 35.9%

92F Xerochrepts and Haploxerolls, 
very steep

5.3 33.9%

Totals for Area of Interest 15.5 100.0%

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.

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

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

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

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

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

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

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

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

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

Custom Soil Resource Report
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Clackamas County Area, Oregon

13D—Cascade silt loam, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 2236
Elevation: 250 to 1,400 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Cascade

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

Typical profile
H1 - 0 to 11 inches: silt loam
H2 - 11 to 21 inches: silt loam
H3 - 21 to 60 inches: silty clay loam

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 30 inches to fragipan
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: F002XB005OR - Loess Hill Group
Forage suitability group: Somewhat Poorly Drained (G002XY005OR)
Other vegetative classification: Somewhat Poorly Drained (G002XY005OR)
Hydric soil rating: No

Custom Soil Resource Report
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91B—Woodburn silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 227z
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmland

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

Description of Woodburn

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

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

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

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 25 to 32 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: R002XC008OR - Valley Terrace Group
Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY004OR)
Other vegetative classification: Moderately Well Drained < 15% Slopes 

(G002XY004OR)
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Huberly
Percent of map unit: 2 percent
Landform: Swales on terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY006OR)
Hydric soil rating: Yes

Dayton
Percent of map unit: 1 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY006OR)
Hydric soil rating: Yes

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

91C—Woodburn silt loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2280
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Woodburn and similar soils: 90 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodburn

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

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

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 25 to 32 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: R002XC008OR - Valley Terrace Group
Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY004OR)
Other vegetative classification: Moderately Well Drained < 15% Slopes 

(G002XY004OR)
Hydric soil rating: No

Minor Components

Dayton
Percent of map unit: 2 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY006OR)
Hydric soil rating: Yes

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

92F—Xerochrepts and Haploxerolls, very steep

Map Unit Setting
National map unit symbol: 2281
Elevation: 50 to 1,000 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days

Custom Soil Resource Report
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Farmland classification: Not prime farmland

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

Description of Xerochrepts

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

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

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: F002XB005OR - Loess Hill Group
Hydric soil rating: No

Description of Haploxerolls

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

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

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 1.98 in/hr)
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Depth to water table: About 36 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: F002XB005OR - Loess Hill Group
Hydric soil rating: No

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

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.
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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.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area: Clackamas County Area, Oregon
Survey Area Data: Version 18, Oct 27, 2021

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

Date(s) aerial images were photographed: Oct 15, 2018—Jul 25, 
2019

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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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

13D Cascade silt loam, 15 to 
30 percent slopes

C 1.3 8.5%

91B Woodburn silt loam, 3 to 
8 percent slopes

C 3.4 21.7%

91C Woodburn silt loam, 8 to 
15 percent slopes

C 5.6 35.9%

92F Xerochrepts and 
Haploxerolls, very 
steep

B 5.3 33.9%

Totals for Area of Interest 15.5 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Custom Soil Resource Report
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Appendix H: Stormwater Standards Modification 
Request Letter  

 

 



 

 

 

February 16, 2022 

Don Kemp 

Clackamas County Service District No. 1 

Clackamas County Water Environment Services (WES) 

150 Beavercreek Road 

Oregon City, OR 97045 

 

RE: Section 1.6 – Stormwater Standard Modification Request 

Iseli Estates 

Clackamas County Assessor Map No.  2 2E 11A: Tax Lots 600 and 800 

 

Dear Don: 

Per Section 1.6 of the 2013 Clackamas County Services District No. 1 Stormwater Standards, the purpose 

of this letter is to request a Stormwater Standard Modification. 

Stormwater Standard Modification Request 
The Standard Modification request is related to Section 5.3 of the 2013 Clackamas County Service 

District No. 1 Stormwater Standards. Section 5.3 includes the following:  

Infiltration systems are required for all new developments and redevelopments to infiltrate all runoff 

from storm events up to one-half inch of rainfall in 24 hours. 

Infiltration requirements may be waived, or reduced, if it can be demonstrated by a registered 

professional engineer that infiltration will destabilize the soil, cause adverse structural or environmental 

impacts, or due to site constraints such as high groundwater, springs, or impermeable soils. 

 

Modifications:   

We are requesting a modification request to utilize the WES BMP Sizing Tool as an equivalent alternative 

to mitigate the stormwater runoff in lieu of meeting the specific requirements per Section 5.3 of the 

2013 Clackamas County Service District No. 1 Stormwater Standards 

 

Reasons, Comparisons, and References: 

A geotechnical engineering study and professional infiltration testing were conducted by GeoPacific 

Engineering, Inc. Stormwater infiltration is not recommended due to proximity to steep slopes. 

Per the District, the BMP Sizing Tool is based on Hydrologic Simulation Program–Fortran (HSPF) continuous-

simulation hydrologic model that runs a long-term record of historical hourly rainfall data. The HSPF model 

was used to size facilities so that post-development peak flow durations will match the pre-development 

peak flow durations ranging from 42 percent of the 2-year to the 10-year flows as determined by the 

continuous model simulation. 

 

 

Please consider approval of this Stormwater Standard Modification request. 
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Sincerely, 

AKS ENGINEERING & FORESTRY, LLC 

 

 

 

 

 

 

 

 

 

Nathan McCarty, PE 

12965 SW Herman Road, Suite 100 

Tualatin, OR 97062 

(503) 563-6151 | McCartyN@aks-eng.com 
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Introduction 
AKS Engineering & Forestry, LLC (AKS) was contracted by Rian Park Development, Inc. to conduct a site 
assessment at 14917 SE 142nd Avenue in Clackamas, Oregon. The project site is located west of SE 142nd 
Avenue just north of Highway 212 on Tax Lots 600 and 800 of Clackamas County Assessor’s Map 2 2E 11A 
in Clackamas, Oregon (see Appendix A, Figures 1 and 2).  

According to Clackamas County Metro Mapping, High and Moderate Value Habitat Conservation Areas 
(HCA) and Primary Protected Water Features were mapped on-site. Our site visit delineated the on-site 
boundaries of perennial Sieben Creek, flowing southerly through the western portion of the site, and 
associated wetlands (Wetlands A, B, C, and D) throughout the study area. In addition, perennial tributaries 
(referred to as Perennial Tributary) were also mapped discharging into the western side of Sieben Creek. 
The slopes adjacent to these Primary Protected Water Features/Water Quality Sensitive Areas are 
generally greater than 25 percent, requiring a 200-foot-wide vegetated corridor (VC) buffer. A small 
section of the slopes adjacent to Sieben Creek are less than 25 percent, requiring a 50-foot-wide buffer. 

The project, referred to as Iseli Estates, consists of a residential subdivision with associated roadways and 
a stormwater facility. Trenching for a stormwater pipe and installation of an outfall pad is required within 
the VC / HCA. According to CCSD#1 and Clackamas County Zoning and Development code, the disturbance 
within VC is not permitted, requiring mitigation.  Temporary and permanent VC disturbance will be offset 
by enhancement of on-site VC through removal of non-native invasive vegetation followed by native shrub 
plantings. 

This report has been prepared to meet Section 4 – Natural Resources and Vegetated Buffers of Water 
Environment Services (WES) Clackamas County Service District #1 (CCSD #1) Stormwater Standards (2013) 
and Section 706 Habitat Conservation Area District (HCA) of Clackamas County Zoning and Development 
Code. 

Existing Site Conditions and Background Mapping 
The site consists of a forested area adjacent to Sieben Creek with single-family residences and detached 
buildings in the eastern portion of the site. Paved roadways with lawn areas are also present. Existing 
paved and graveled pathways run the extent of the western portion of the property along the eastern 
slope within the mapped HCA.  

Topography of the residential area slopes westerly toward Sieben Creek. The vegetation throughout this 
area consists of manicured grasses, ornamental and fruiting trees, with scattered established Western 
arborvitae (Thuja plicata; FAC), and Douglas-fir (Pseudotsuga menziesii; FACU).  

The vegetation community in the western and southern portions of the site within the undeveloped 
forested area was dominated by Western arborvitae, Douglas-fir, big-leaf maple (Acer macrophyllum; 
FACU), holly-leaf Oregon grape (Mahonia aquifolium; FACU), Western wahoo (Euonymus occidentalis; 
FAC), pineland sword fern (Polystichum munitum; FACU), and fragrant fringecup (Tellima grandiflora; 
FACU). Topography within this area generally exceeded 25 percent slopes adjacent Sieben Creek. 

Recent single-family housing development abuts the site immediately to the west and across 142nd 
Avenue to the east with forested areas to the north and south.  

The following soil units are mapped within the study area, according to the Natural Resources 
Conservation Service (NRCS) Clackamas County Area Soil Survey Map (Figure 3 in Appendix A):   
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• Cascade silt loam (Unit 13D), 15 to 30 percent slopes; Non-hydric 
• Cove silty clay loam (Unit 25); Hydric 
• Woodburn silt loam (Unit 91B), 3 to 8 percent slopes; Non-hydric 
• Woodburn silt loam (Unit 91C), 8 to 15 percent slopes; Non-hydric 
• Xerochrepts and haploxerolls (Unit 92F), very steep; Non-hydric 
• Huberly silt loam (Unit 225A), 0 to 3 percent slopes; Hydric 

 
According to the 1994 North Clackamas Urban Area Local Wetland Inventory (LWI) map approved by the 
Department of State Lands (DSL) (Figure 4, Appendix A) a series of small wetlands occur along the west 
bank of Sieben Creek. AKS generally agrees with the LWI mapping along Sieben Creek. The LWI did not 
map wetlands extending into the southern study area boundary. AKS documented Wetland D as present 
along the southern portion of Tax Lot 800. 

According to the Clackamas County Nature in Neighborhoods Title 13 Map Section 2S 2 E11 and Metro’s 
HCA Map, High and Moderate Value HCAs are mapped in the western and southern portions of the site 
(Figure 5 in Appendix A).  

Existing Protected Water Features 
Methodology 
The methodology used to determine the presence of wetlands followed the Corps of Engineers Wetlands 
Delineation Manual (Environmental Laboratory, 1987) and the Regional Supplement to the Corps of 
Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region (Version 2.0) 
(Wakeley et al., 2010). The National Wetland Plant List 2018 (USACE, 2018) was used to assign wetland 
indicator status for the appropriate region. To document site conditions, soils, vegetation, and hydrologic 
indicators were recorded on standardized wetland determination data forms (Appendix B) at six sample 
plot locations. To determine the extent of wetlands, the sample plots were taken at the lowest 
topographic setting at the site or within areas of hydrophytic vegetation. 

Senior Wetland Scientist Stacey Reed, PWS, and Natural Resource Specialists Lex Francis and Margret 
Harburg conducted a site visit on August 17, 2021, to delineate potentially jurisdictional wetlands and/or 
waters on the site. It was determined that four wetlands (Wetlands A through D), Sieben Creek, and one 
perennial stream were present. The locations of the professionally land surveyed boundaries are shown 
on Existing Conditions, Figure 6 in Appendix A.  

The ordinary high water mark (OHWM) (i.e. bankfull) for Sieben Creek was flagged based on visible 
physical field indicators in accordance with Oregon Administrative Rule (OAR) 141-085-0515(3) and 
delineated in accordance with the Section 4.3.4.2.2.2 of WES Clackamas County Service District (CCSD) #1 
Stormwater Standards.  

Description of Primary Protected Water Features/Water Quality Sensitive Areas 
Sieben Creek 
Sieben Creek flows southerly through the western portion of the site. Upstream portions of the channel 
bed average ±6-8 feet wide with 1-foot-tall banks. The downstream portion of the channel widens to ±10-
15 feet wide with scattered cobbles within the channel bed. An average of ±6-inch to ±2-foot-deep 
continuous flow was observed during the August 17, 2021, site visit. Stream morphology was complex 
with many riffles and pools. The stream contained large woody debris providing habitat for aquatic 
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macroinvertebrates, sculpin, and likely additional non-native fish. The OHWM (which also coincides with 
bankfull stage) was delineated based on a clear natural line impressed on the bank and a distinct shift in 
vegetation to upland dominated.  

A wood footbridge crosses the creek. Sieben Creek extends off-site to the north and south.  

Perennial Tributaries 
Perennial Tributaries are located adjoining along a steep hillside on the west hillslope adjacent to Sieben 
Creek. The water discharges into Wetland A and ultimately Sieben Creek. Hydrology of these tributaries 
comes from the neighboring stormwater discharge and likely groundwater seeps. This feature was 
determined perennial as it contained continuous flow averaging ±2 inches at the time of the August 17, 
2021, site visit, and the channel bed was dominated by cobbles, gravel, and a silty loam substrate. 
Vegetation along the banks was dominated by Western arborvitae, big-leaf maple, vine maple (Acer 
circinatum; FAC), oso-berry (Oemleria cerasiformis; FACU), Western lady fern (Athyrium cyclosorum; FAC), 
and pineland sword fern.  

Wetland A   
Wetland A is located on the west hillslope adjoining a portion of Perennial Tributary on a floodplain bench 
along Sieben Creek. Wetland A belongs to the Palustrine Emergent (PEM) Cowardin class within the Slopes 
hydrogeomorphic (HGM) classification. Vegetation in Wetland A was generally dominated by stinging 
nettle (Urtica dioica; FAC) and fragrant fringecup. Soils met hydric soil indicator Redox Dark Surface (F6) 
with a profile of low chroma (2 or less) and 30 percent redox starting at 7 inches. Primary wetland 
hydrology indicators were met with Saturation (A3) at 12 inches. A water table was present at 14 inches. 

Wetlands B and C 
Wetlands B and C are located above the OHWM within the floodplain along Sieben Creek in the northern 
section of the study area. Both wetlands belong to the PSS and PEM Cowardin classifications within the 
Slopes and Riverine Impounding HGM classifications. Vegetation at both wetlands was dominated by 
Western wahoo, vine maple, Pacific water-dropwort (Oenanthe sarmentosa; OBL), spotted touch-me-not 
(Impatiens capensis; FACW), Western lady fern, and fragrant fringecup. Soils met hydric soil indicators 
with Redox Dark Surface (F6) and Hydrogen Sulfide Odor (A4).  

Wetland D 
Wetland D is located at the toe of the slope within the southern portion of the study area. The wetland 
boundary is well defined with a significant change in landform and clear shift in vegetation to upland 
dominant above the wetland. Wetland D belongs to the Palustrine Forested (PFO) Cowardin class within 
the Slopes HGM classification. Dominant vegetation consists of Oregon ash (Fraxinus latifolia; FACW), 
clustered rose (Rosa pisocarpa; FAC), high-bush cranberry (Viburnum opulus; FACW), and slough sedge 
(Carex obnupta; OBL). Soils were of low value (2 or less) with 5 percent redoximorphic features starting at 
4 inches, meeting hydric soil indicator Redox Dark Surface (F6). Secondary hydrology indicators were used 
with Geomorphic Position (D2) and FAC-Neutral test (D5); however, it is likely primary wetland hydrology 
indicators would be met within the early spring under normal precipitation conditions. 

Extent of the Vegetated Corridor  
According to Section 4.3.4.3 of CCSD#1 July 1, 2013, Stormwater Standards the width of the vegetated 
corridor is contingent on the type of feature (Primary or Secondary Water Feature) and the percent slope 
adjacent to each protected water feature. Because the features delineated on-site include a perennial 
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stream and wetlands meeting the criteria in Clackamas County Zoning and Development Code 709.02(B), 
they are considered Primary Protected Water Features.  

The slopes adjacent to the Primary Protected water features are generally greater than 25 percent with 
no break in slope to less than 25 percent, requiring a maximum 200-foot-wide VC. Where slopes are less 
than 25 percent, a required 50-foot-wide VC was used. Representative slope measurements along the 
water resources at no more than 100-foot increments were made. Where slopes were greater than 25 
percent, the slope was measured in 25-foot increments away from the Primary Protected water feature 
until slopes less than 25 percent or a point 150 feet from the Primary Protected water feature was 
reached. Where there was a break in slope to less than 25 percent, the VC was determined 50 feet from 
the break in slope determination. 

The slopes adjacent to the Perennial Tributaries and Wetland A, B, C, and D are all greater than 25 percent, 
requiring a 200-foot-wide VC. The slope measurements along each Primary Protected water feature are 
shown on attached Existing Conditions, Figure 6 in Appendix A.  

Existing Condition of Vegetated Corridor 
The existing condition of the on-site vegetated corridor was determined based upon the presence of tree 
canopy and percent cover of native trees, shrubs, and ground cover in accordance with guidance provided 
under Section 4.3.4.4.3 of WES CCSD#1 Stormwater Standards. The existing condition of the on-site VC 
was documented at vegetated corridor (VECO) Plots A through C. The data sheets for the VECO plots are 
included in Appendix C, and the plot locations are shown in Existing Conditions, Figure 6 in Appendix A. In 
general, the VC on the site was determined to be in good condition due to continuous native canopy cover 
and cover by native vegetation species; however, some areas were determined to be in marginal 
condition due to the percent cover of invasive vegetation in the understory.  

Representative site photos documenting the existing condition of the on-site VC are included in Appendix 
D. 

VECO Plots 
VECO A and C 
VECO A and C are located along the east bank adjacent the wood footbridge and on the outskirts of 
Wetland D within the upland forest. Vegetation was dominated by Western arborvitae, big-leaf maple, 
invasive Himalayan blackberry (Rubus armeniacus; FAC), pendulous sedge (Carex pendula; FAC), and 
pineland sword fern. The canopy cover was over 50 percent; however, a significant percent cover of 
invasive Himalayan blackberry indicate marginal condition.  

VECO B 
VECO B is located along the eastern bank of Sieben Creek within Tax Lot 600. Vegetation was dominated 
by big-leaf maple, Western arborvitae, beaked hazelnut (Corylus cornuta; FACU), oso-berry, and pineland 
sword fern. This plot was determined to be in good condition due to it having greater than 50 percent 
canopy cover and a high percentage of native species. 

Habitat Conservation Area – Basic Map Verification 
Based on our site visits, the County’s HCA map for the site appears to be accurate with both High and 
Moderate value areas. A 2002 aerial photograph of the site is included as Appendix E. The existing 
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vegetation communities within mapped HCA appear to be generally the same as those in the 2002 aerial 
photograph. The on-site HCA was dominated by a well-established predominantly native forest 
dominated by Douglas-fir, Western arborvitae, vine maple, beaked hazelnut, and pineland sword fern. 
Portions of the HCA contained patches of invasive Himalayan blackberry. An existing paved trail within a 
portion of the HCA is shown on the attached existing conditions Figure 6 in Appendix A.  Trenching for a 
stormwater pipe and installation of an outfall pad is proposed within the HCA. The extent of HCA shown 
on Figure 6 illustrates Clackamas County/Metro’s Title 13 HCA mapping.  

Project Overview 
The project includes a subdivision (referred to as Iseli Estates) with associated local streets and 
stormwater facility. The stormwater facility is set aside in a separate tract and includes a stormwater 
outfall pipe and a riprap outfall pad. No impacts are proposed to Primary Protected Water Features 
(Sieben Creek and wetlands), however, temporary and permanent impacts are necessary for the 
installation of the stormwater pipe and riprap outfall pad within VC (which is also mapped as HCA). A total 
of 22 native trees greater than 6” caliper will be removed for installation of the stormwater outfall. The 
site plan is included as Figure 7 in Appendix A. The attached enhancement mitigation planting specification 
table (Appendix F) addresses the minimum planting requirements per Section 4 of WES CCSD#1 
Stormwater Standards and Sections 706 and 709 of Clackamas County Zoning and Development Code.   

VC/HCA Mitigation 
 
Impacts to the HCA, and VC have been minimized to the greatest extent possible. The site plan requires 
impacts within VC/HCA to install the stormwater outfall pipe. No impacts will occur within Sieben Creek 
or wetlands.  

The 240 square feet of permanent impacts for the rip rap pad will be mitigated for at a ratio of 1.5: 1 in 
the 360 square foot permanent impacts mitigation area along the existing trail (see Figure 7). All 
temporarily disturbed VC/HCA areas will be enhanced in place to good condition, per the attached 
planting table (Appendix F). According to Section 4.4.12 of WES CCSD#1 Stormwater Standards, 
unavoidable encroachment into VC may be compensated for with on-site enhancement mitigation. The 
site plan (Figure 7) incorporates enhancement mitigation located within the areas of marginal condition 
VC (see VECO plots A and C).  

Enhancement will include the removal of all non-native, invasive vegetation species, followed by dense 
plantings of tree and shrub species suitable for site conditions. Enhancement plantings will be monitored 
and maintained for 100 percent survival for a minimum of three growing seasons. Should plant mortality 
fall below 100 percent during the three-year monitoring period, dead plants will be replanted to achieve 
100 percent survival within the vegetated corridor enhancement area. The recommended planting table 
is included in Appendix F. This is only a recommendation of plant species. Additional plants may be needed 
to enhance all marginal condition areas. Enhancement plantings must be listed as native on the Portland 
Native Plant List. 
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Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Toeslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0
 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 10% Yes FAC That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

10% = Total Cover
Percent of Dominant Species

1. 6% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 2% no FAC Prevalence Index worksheet:
3. 0         Total % Cover of:         Multiply by:                    

4. 0 OBL species x 1 =                      

5. 0 FACW species x 2 =                      

8% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 30% Yes FACU UPL species x 5 =                      

2. 10% No FACU Column Totals: (A) (B)

3. 8% No FAC Prevalence Index  = B/A =     

4. 6% No FAC Hydrophytic Vegetation Indicators: 
5. 2% No FAC 1 - Rapid Test for Hydrophytic Vegetation

6. 1% No FAC X 2 - Dominance Test is >50%

7. 0 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

57% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 43% Present?

3

City/County:

Lex Francis, Margret Harburg, Stacey Reed, PWS

Precipitation:

Tellima grandiflora

105
160

Carex pendula

Equisetum arvense

Geranium robertianum

Athyrium americanum

Rubus spectabilis

Hydrophyllum tenuipes

0

Concave 1-3%

VEGETATION

0
0

X

Thuja plicata

0

None

-121.4124468445.43251217

According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric

A. Northwest Forests and Coast

X0

Tree Stratum  (Plot Size: 30' r or ______)  

Sec. 2, T.2S., R.2E

Iseli Estates

PDX Development, INC.

Clackamas/ Clackamas County 8/17/2021

OR 1

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

3.53

2

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Herb Stratum  (Plot Size: 5' r or ______)

0

Urtica dioica

0

0

Remarks:
Plot located on the west side of the stream near the bridge, Wetland A.

Remarks: 
ACEMAC rooted outside the plot.

Problematic Hydrophytic Vegetation (Explain)1 

265

67%

0

35
40

0

75

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

70 30 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) X Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

X Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) X Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes X No 14" Hydrology Yes X No
 Saturation Present?  Yes X No 12" Present?
 (includes capillary fringe)

5YR 4/6

0-7

Depth (inches):

Depth (inches):

Depth (inches):

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

M

Redox Features  Depth

7-16 10YR 2/1

Sampling Point:

10YR 3/2

  (inches)

Type:

SOIL
 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Color (moist) Loc2 Texture Remarks

SiCL

SiCL

Matrix

 Remarks: 

Color (moist)

Remarks: 

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

1

HYDROLOGY

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Toeslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0
 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 75% Yes FACW That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

75% = Total Cover
Percent of Dominant Species

1. 35% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 25% Yes FACW Prevalence Index worksheet:
3. 2% No FAC         Total % Cover of:         Multiply by:                    

4. 1% No FACU OBL species x 1 =                      

5. 0 FACW species x 2 =                      

63% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 95% Yes OBL UPL species x 5 =                      

2. 0 Column Totals: (A) (B)

3. 0 Prevalence Index  = B/A =     

4. 0 Hydrophytic Vegetation Indicators: 
5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

95% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 5% Present?

Concave 0-3%

A. Northwest Forests and Coast 45.43058723 -121.41284930 0

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric None
0 X

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Iseli Estates City/County: Clackamas/ Clackamas County 8/17/2021

PDX Development, INC. OR 2
Lex Francis, Margret Harburg, Stacey Reed, PWS Sec. 2, T.2S., R.2E

Tree Stratum  (Plot Size: 30' r or ______)  

Fraxinus latifolia 4

4

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Rosa pisocarpa 100%

0
0

X

Precipitation:
According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.
Remarks:
Plot located at the edge of TL 800 in Wetland D.

VEGETATION

Herb Stratum  (Plot Size: 5' r or ______) 1 4

Carex obnupta 0 0

233 410

Viburnum opulus

Crataegus monogyna

Ilex aquifolium 95 95

100 200

37 111

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

1.76

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

95 5 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) X Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) X Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) X FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes No X >12" Hydrology Yes X No
 Saturation Present?  Yes No X >12" Present?
 (includes capillary fringe)

SOIL Sampling Point: 2

0-4 10YR 3/2 SiL Many fine roots

4-12+ 10YR3/2 5YR 3/4 M SiCL

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

Remarks: 
Soils dry throughout.

HYDROLOGY

Depth (inches):

Depth (inches):

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Toeslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0
 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 0 That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

0% = Total Cover
Percent of Dominant Species

1. 40% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 2% No FAC Prevalence Index worksheet:
3. 0         Total % Cover of:         Multiply by:                    

4. 0 OBL species x 1 =                      

5. 0 FACW species x 2 =                      

42% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 45% Yes FACW UPL species x 5 =                      

2. 30% Yes FACU Column Totals: (A) (B)

3. 11% No FAC Prevalence Index  = B/A =     

4. 8% No FAC Hydrophytic Vegetation Indicators: 
5. 5% No FAC 1 - Rapid Test for Hydrophytic Vegetation

6. 1% No FACW X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

100% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Iseli Estates City/County: Clackamas/ Clackamas County 8/17/2021

PDX Development, INC. OR 3
Lex Francis, Margret Harburg, Stacey Reed, PWS Sec. 2, T.2S., R.2E

0
0

X

Precipitation:
According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.
Remarks:
Wetland B.

VEGETATION

Concave <3%

A. Northwest Forests and Coast 45.43256396 -121.41327583 0

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric None
0 X

Rubus armeniacus

0 0

46 92

66 198

Tree Stratum  (Plot Size: 30' r or ______)  

2

3

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Euonymus occidentalis 67%

Athyrium americanum 2.89

Equisetum arvense

Solanum dulcamara

Stachys species

Herb Stratum  (Plot Size: 5' r or ______) 30 120

Impatiens capensis 0 0

Tellima grandiflora 142 410

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

95 5 C

90 10 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) X Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) X Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) X Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) X Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes No X >16" Hydrology Yes X No
 Saturation Present?  Yes No X >16" Present?
 (includes capillary fringe)

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 3

11-16 10YR2/1 5YR 3/4 M SiCL gravel inclusions

0-4 7.5YR 3/2 SiL

4-11 10YR 3/1 5YR 3/4 M SiCL

Depth (inches):

Depth (inches):

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 
Due to hydric soils and landform, the wetland likely has primary hydrology indicators during the early spring. 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

Remarks: 

HYDROLOGY

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Hillslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes 0 No X
 Hydric Soil Present? Yes 0 No X  Is the Sampled Area

 Wetland Hydrology Present? Yes 0 No X  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 40% Yes FACU That Are OBL, FACW, or FAC: (A)
2. 15% Yes FAC
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

55% = Total Cover
Percent of Dominant Species

1. 2% No FACU That Are OBL, FACW, or FAC: (A/B)
2. 0 Prevalence Index worksheet:
3. 0         Total % Cover of:         Multiply by:                    

4. 0 OBL species x 1 =                      

5. 0 FACW species x 2 =                      

2% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 40% Yes FACU UPL species x 5 =                      

2. 5% No FACU Column Totals: (A) (B)

3. 3% No FAC Prevalence Index  = B/A =     

4. 0 Hydrophytic Vegetation Indicators: 
5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 2 - Dominance Test is >50%

7. 0 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

48% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 3% No FACU
2. 0 Hydrophytic 

3% = Total Cover Vegetation Yes No
% Bare Ground in Herb Stratum 52% Present?

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Iseli Estates City/County: Clackamas/ Clackamas County 8/17/2021

PDX Development, INC. OR 4
Lex Francis, Margret Harburg, Stacey Reed, PWS Sec. 2, T.2S., R.2E

0
0

X

Precipitation:
According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.
Remarks:
Plot located approximately 3.5' higher in elevation than plot 3.

VEGETATION

Convex 3-5%

A. Northwest Forests and Coast 45.43256517 -121.41325362 0

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric None
0 X

0 0

0 0

18 54

Tree Stratum  (Plot Size: 30' r or ______)  

Acer macrophyllum 1

Thuja plicata

3

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Ilex aquifolium 33%

Athyrium americanum 3.74

Herb Stratum  (Plot Size: 5' r or ______) 50 200

Polystichum munitum 0 0

Tellima grandiflora 68 254

Problematic Hydrophytic Vegetation (Explain)1 

Rubus ursinus

X

Remarks: 

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes No X >14" Hydrology Yes No
 Saturation Present?  Yes No X >14" Present?
 (includes capillary fringe)

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 4

0-14 7.5YR 3/2 SiL

Depth (inches):

Depth (inches): X
Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

X

Remarks: 

HYDROLOGY

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Toeslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0
 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 5% Yes FAC That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

5% = Total Cover
Percent of Dominant Species

1. 40% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 25% Yes FAC Prevalence Index worksheet:
3. 0         Total % Cover of:         Multiply by:                    

4. 0 OBL species x 1 =                      

5. 0 FACW species x 2 =                      

65% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 50% Yes OBL UPL species x 5 =                      

2. 30% Yes FAC Column Totals: (A) (B)

3. 15% No FACU Prevalence Index  = B/A =     

4. 5% No FAC Hydrophytic Vegetation Indicators: 
5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

100% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Iseli Estates City/County: Clackamas/ Clackamas County 8/17/2021

PDX Development, INC. OR 5
Lex Francis, Margret Harburg, Stacey Reed, PWS Sec. 2, T.2S., R.2E

0
0

X

Precipitation:
According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.
Remarks:
0.25" deep ponding adjacent to Plot. Wetland C.

VEGETATION

Concave <3%

A. Northwest Forests and Coast 45.43291650 -121.41309307 0

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric None
0 X

Acer circinatum

50 50

0 0

105 315

Tree Stratum  (Plot Size: 30' r or ______)  

Thuja plicata 5

5

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Euonymus occidentalis 100%

Tellima grandiflora 2.50

Urtica dioica

Herb Stratum  (Plot Size: 5' r or ______) 15 60

Oenanthe sarmentosa 0 0

Athyrium americanum 170 425

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

100

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

X Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

X Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

X High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

X Saturation (A3)  Salt Crust (B11) X Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) X Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) X Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes X No 6" Hydrology Yes X No
 Saturation Present?  Yes X No Surface Present?
 (includes capillary fringe)

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 5

0-7 10YR 2/2 muck

7-16 10YR 2/1 muck

 Remarks: 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

Remarks: 

HYDROLOGY

Depth (inches):

Depth (inches):

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Hillslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes 0 No X
 Hydric Soil Present? Yes 0 No X  Is the Sampled Area

 Wetland Hydrology Present? Yes 0 No X  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 75% Yes FAC That Are OBL, FACW, or FAC: (A)
2. 10% No FACU
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

85% = Total Cover
Percent of Dominant Species

1. 10% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 6% Yes FACU Prevalence Index worksheet:
3. 5% No FACU         Total % Cover of:         Multiply by:                    

4. 5% No FAC OBL species x 1 =                      

5. 3% No FACU FACW species x 2 =                      

29% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 40% Yes FACU UPL species x 5 =                      

2. 20% Yes FACU Column Totals: (A) (B)

3. 5% No FACU Prevalence Index  = B/A =     

4. 3% No NOL Hydrophytic Vegetation Indicators: 
5. 3% No FAC 1 - Rapid Test for Hydrophytic Vegetation

6. 0 2 - Dominance Test is >50%

7. 0 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

71% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes No
% Bare Ground in Herb Stratum 29% Present?

Convex <3%

A. Northwest Forests and Coast 45.43285512 -121.41308615 0

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric None
0 X

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Iseli Estates City/County: Clackamas/ Clackamas County 8/17/2021

PDX Development, INC. OR 6
Lex Francis, Margret Harburg, Stacey Reed, PWS Sec. 2, T.2S., R.2E

Tree Stratum  (Plot Size: 30' r or ______)  

Thuja plicata 2

Pseudotsuga menziesii

5

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Rubus spectabilis 40%

0
0

X

Precipitation:
According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.
Remarks:
Plot located approximately 5' higher in elevation than Plot 5.

VEGETATION

Herb Stratum  (Plot Size: 5' r or ______) 89 356

Polystichum munitum 3 15

Geranium robertianum 185 650

Ilex aquifolium

Acer macrophyllum

Euonymus occidentalis 0 0

Corylus cornuta 0 0

93 279

Problematic Hydrophytic Vegetation (Explain)1 

X

Remarks: 

Galium aparine 3.51

Mycelis muralis

Athyrium americanum

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes No X >14" Hydrology Yes No
 Saturation Present?  Yes No X >14" Present?
 (includes capillary fringe)

SOIL Sampling Point: 6

0-14 10YR 4/4

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

X

Remarks: 
Common small inclusions of 2.5Y 6/4.

HYDROLOGY

Depth (inches):

Depth (inches): X
Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 
Soils dry throughout.

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



    

 

  

  

Appendix C: VECO Data Sheets (VECO Plots A 
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Vegetated Corridor (VECO) Condition Assessment for CWS Natural Resource Assessment

Site: Iseli Estates
Job Number: 8881
Investigators:
Date: August 17, 2021

Community: Big-leaf maple and western red cedar
Location: Adjacent footbridge on east bank

Plot ID: VECO_A

Tree species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 85%
* Thuja plicata western arborvitae (western red cedar) native 70%
* Acer macrophyllum big-leaf maple native 15%

Shrub species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 45%
* Rubus armeniacus Himalayan blackberry invasive 40%

Rubus spectabilis salmon raspberry native 5%

Herb Species, % Cover, Native, Invasive - 10 foot radius, >5% cover: 62%
* Carex pendula pendulous sedge non-native 20%
* Polystichum munitum pineland sword fern native 20%

Geranium robertianum lesser herbrobert noxious 10%
Adiantum pedatum northern maidenhair native 5%
Tellima grandiflora fragrant fringecup native 5%
Hedera helix English ivy invasive 2%

* Dominant
Total Cover 192%

Absolute areal cover
% Tree canopy: 85%
% Cover by natives: 120%
% Invasive: 52%
% Non-native: 20%

192%

Corridor Condition: Good

Lex Francis, Margret Harburg

** Marginal due to non-native cover 
and opportunity for enhancement of 
shrub layer

AKS Engineering Forestry Job #: 8881



Vegetated Corridor (VECO) Condition Assessment for CWS Natural Resource Assessment

Site: Iseli Estates
Job Number: 8881
Investigators:
Date: August 17, 2021

Community: Big-leaf maple and western red cedar
Location: Eastern VC along Sieben Creek

Plot ID: VECO_B

Tree species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 77%
* Acer macrophyllum big-leaf maple native 35%
* Thuja plicata western arborvitae (western red cedar) native 30%

Pseudotsuga menziesii Douglas-fir native 12%

Shrub species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 36%
* Corylus cornuta beaked hazelnut native 15%
* Oemleria cerasiformis oso-berry native 12%

Rubus spectabilis salmon raspberry native 6%
Thuja plicata western arborvitae (western red cedar) native 2%
Acer macrophyllum big-leaf maple native 1%

Herb Species, % Cover, Native, Invasive - 10 foot radius, >5% cover: 84%
* Polystichum munitum pineland sword fern native 70%

Athyrium americanum American alpine lady fern native 8%
Rubus ursinus California dewberry native 6%

* Dominant
Total Cover 197%

Absolute areal cover
% Tree canopy: 77%
% Cover by natives: 197%
% Invasive: 0%
% Non-native: 0%

197%

Corridor Condition: Good

Lex Francis, Margret Harburg

AKS Engineering Forestry Job #: 8881



Vegetated Corridor (VECO) Condition Assessment for CWS Natural Resource Assessment

Site: Iseli Estates
Job Number: 8881
Investigators:
Date: August 17, 2021

Community: Douglas fir and Big leaf maple
Location: Within Wetland D VC of Tax lot 800

Plot ID: VECO_C

Tree species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 53%
* Pseudotsuga menziesii Douglas-fir native 25%
* Acer macrophyllum big-leaf maple native 20%
* Crataegus monogyna English hawthorn non-native 5%
* Quercus garryana Oregon white oak native 3%

Shrub species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 95%
* Rubus armeniacus Himalayan blackberry invasive 80%

Corylus cornuta beaked hazelnut native 15%

Herb Species, % Cover, Native, Invasive - 10 foot radius, >5% cover: 7%
* Symphoricarpos albus common snowberry native 5%
* Fraxinus latifolia Oregon ash** Saps native 2%

* Dominant
Total Cover 155%

Absolute areal cover
% Tree canopy: 53%
% Cover by natives: 70%
% Invasive: 80%
% Non-native: 5%

155%

Corridor Condition: Marginal

Lex Francis, Margret Harburg

AKS Engineering Forestry Job #: 8881



    

 

  

  

Appendix D: Representative Site Photographs     

 

  

 



                                                                                                           Iseli Estates, Clackamas County 
Representative Photos | AKS Job #8881 

Photos taken by Lex Francis on August 17, 2021 

Photo C. Perennial Tributary oriented west. Photo D.  General conditions of Sieben Creek, oriented north. 

Photo A. General site conditions in upland area. Oriented 

southwest.  

Photo B.  View looking east at Wetland A 



                                                                                                           Iseli Estates, Clackamas County 
Representative Photos | AKS Job #8881 

Photos taken by Lex Francis on August 17, 2021 

Photo G. Vegetation community within mapped HCA orient-

ed northeast. 

Photo H. Vegetation community within mapped HCA oriented 

west. 

Photo E. Wetland  C vegetation community and surface 

water. Oriented north.  

Photo F.  Plot 2 at Wetland D, oriented north. 

 



    

 

  

  

Appendix E: 2002 Aerial     
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Appendix F: Enhancement Planting Specifications     
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Iseli Estates 
VEGETATED CORRIDOR ENHANCEMENT MITIGATION PLANTING SPECIFICATIONS 

Planting specifications for the enhancement of 360 square feet of vegetated corridor permanent 
impacts and enhancement in place of 560 square feet of vegetated corridor Temporary impacts 

mitigation area  
 

Total enhancement area 920 SF 
 

Scientific Name 
 

Common Name 
 

Size* 
Spacing/Seeding Rate  

Quantity 
Trees (total 10)** 

Acer circinatum Vine maple 2 gallon 3 feet on center 5 
Cornus nuttallii Pacific Dogwood 2 gallon 3 feet on center 5 

Shrubs (total 46)** 
Berberis nervosa Cascade Oregon grape 1 gallon 3 feet on center 12 
Oemleria cerasiformis Osoberry 1 gallon 3 feet on center 12 
Holodiscus discolor Oceanspray 1 gallon 3 feet on center 11 
Symphoricarpus albus Snowberry 1 gallon 3 feet on center 11 

*Bare root plants may be substituted for container plants based on availability. If bare root plants are used, they 
must be planted during the late winter/early spring dormancy period. 
**Minimum quantities to be planted.  
 

Planting Notes (per WES CCSD #1 Stormwater Standards Appendix B – Planting Guide for Buffers): 
1) Timing: Containerized stock should be installed only from February 1 through May 1 and 

October 1 through November 15. Bare root stock should be installed only from December 15 
through April 15. Seeding should occur only from between March 15 to October 15. Planting or 
seeding outside these times may require additional measures to ensure survival which shall be 
specified on the plans and require District approval. 

2)  Mulching: Plantings should be mulched a minimum of three inches in depth and 24 inches in 
diameter, to retain moisture and discourage weed growth around newly installed plant material. 
Appropriate mulches are made from composted bark or leaves that have not been chemically 
treated. 

3) Plant Protection from Wildlife: Depending on site conditions, appropriate measures should be 
taken to limit wildlife-related damage. 

4) Irrigation: Appropriate plant selection, along with adequate site preparation and maintenance, 
reduces the need for irrigation. However, unless site hydrology is currently adequate, an 
irrigation system or equivalent should be used during the warranty period. Watering shall be at 
a rate to maintain all plantings in a healthy thriving condition during establishment. Other 
irrigation techniques, such as deep watering, may be allowed with prior approval by District 
staff. 

5)  Access: Maintenance access for plant maintenance will be provided for Sensitive Areas and 
Vegetated Corridors. 

6) Plant Selection: Plant species must be listed as native on the Portland Native Plant List,  

7) Tree and shrub plantings shall be tagged. 

8) Weed Control: The removal of all non-native invasive weeds should be removed from the 
planting area prior to installing native plants.  
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Maintenance Plan 
1) Site visits are necessary throughout the growing season to assess the status of the plantings, 

irrigation, mulching, etc. and ensure successful plant establishment. Applicant shall be 
responsible for annual monitoring, maintenance, and reporting on success of enhancement for 3 
years after initial enhancement is completed. 

2) The removal of non-native, invasive weeds should be necessary throughout the maintenance 
period, or until a healthy stand of desirable vegetation is established. 

3) At the end of the maintenance period, all plants not in a healthy growing condition, will be 
noted and as soon as seasonal conditions permit, should be removed from the site and 
replaced. Prior to replacement, the cause of loss (wildlife damage, poor plant stock, etc.) should 
be documented with a description of the corrective actions taken. 

4) Invasive species control is to be conducted as needed based on the site inspections. Invasive 
species include Himalayan blackberry (Rubus armeniacus), reed canarygrass (Phalaris 
arundinacea), teasel (Dipsacus fullonum), Canada and bull thistle (Cirsium arvense and C. 
vulgare), Scotch broom (Cytisus scoparius), purple loosestrife (Lythrum salicaria), Japanese 
knotweed (Polygonium cuspidatum), morning glory (Convolvulus species), giant hogweed 
(Heracleum mantegazzianum), English ivy (Hedera helix), nightshade (Solanum species), and 
clematis (Clematis ligusticifolia and C. vitalba). 

 



    

 

  

Exhibit K: Pre-Application Conference Summary 
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Pre-application Conference Summary Page 1 of 5 
File No. ZXXXX-XX-XX

Planning and Zoning
Department of Transportation and Development 

Development Services Building 
150 Beavercreek Road  |  Oregon City, OR 97045 

503-742-4500  |  zoninginfo@clackamas.us 
www.clackamas.us/planning 

PRE-APPLICATION CONFERENCE SUMMARY 

The information contained in this memo is introductory in nature and is designed to act as a guide to relevant ZDO 
and Comprehensive Plan standards.  This is an initial review and is based on the information submitted by the 

applicant for the pre-application conference. 

Permit Type: Subdivision  

File No. ZPAC0100-21 (held Sept 8) 

Proposal: A 42- lot subdivision associated with a zone change to R-8.5. To be subdivided as a Planned Unit 
Development. Habitat Conservation Area, Clackamas WES water quality buffers, and Open Space 
designations are also present on site and will need to be addressed.

Staff Contact: Ben Blessing bblessing@clackamas.us 

Applicant: AKS Engineering

Assessor’s Map and Tax Lot Number:  Map, 22E11A Tax Lot(s) 00600/00800

Site Address: 14917 SE 142ND AVE 

Zoning: FU-10/R-15 

I. APPLICABLE ZONING AND DEVELOPMENT ORDINANCE (ZDO) AND 
COMPREHENSIVE PLAN STANDARDS FOR PARTITIONS: 

SECTIOINS 202, 315, 706 1001, 1002, 1003, 1006, 1007, 1011, 1012, 1013,1017, 1105, 
1307 
HERE IS A LINK TO ZDO: HTTPS://WWW.CLACKAMAS.US/PLANNING/ZDO.HTML

COMP PLAN CRITIERIA: 4.R.1, 4.R.2 (4.R.2.1 THROUGH 4.R.2.7), 4.R.3 (**SEE NOTE 
BELOW), AND 4.R.4-4.R.16, ONLY WHERE APPLICABLE 
HERE IS A LINK TO CH. 4: 
HTTPS://DOCHUB.CLACKAMAS.US/DOCUMENTS/DRUPAL/7F7F1FB5-E923-4CD1-
94BB-E5B473082B70

Note to applicant: Pre-application conferences are advisory in nature and are intended to familiarize applicants 
with the requirements of this Ordinance; to provide applicants with an opportunity to meet with County staff to 
discuss proposed projects in detail; and to identify standards, approval criteria, and procedures prior to filing a 
land use permit application. The pre-application conference is intended to be a tool to orient applicants and assist 
them in navigating the land use review process, but is not intended to be an exhaustive review that identifies or 
resolves all potential issues, and does not bind or preclude the County from enforcing all applicable regulations or 
from applying regulations in a manner differently than may have been indicated at the time of the pre-application 
conference. This document is not a land use decision and is not subject to appeal.  

*NOTE on Policy 4.R.3: I would advise you to preserve as much of the ravine and 
stream channel as possible. To this end, you may consider rezoning much of the 

https://www.clackamas.us/planning/zdo.html
https://dochub.clackamas.us/documents/drupal/7f7f1fb5-e923-4cd1-94bb-e5b473082b70
https://dochub.clackamas.us/documents/drupal/7f7f1fb5-e923-4cd1-94bb-e5b473082b70
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undevelopable area as “R-15” zoning, while reserving “R-8.5” for the section that will be 
developed for lots in the PUD. It appears you will have enough density to transfer even 
while reserving most of the development as R-15. Rezoning the entire lot to R-8.5 will 
be difficult to achieve. 

A. ZDO Section 315 Zoning 

1. You are subject to normal dimensional standards except where noted in table 315-2, in 
those areas where dimensional standards are modified by PUD. More notes below. 

2. PROVIDE DIMENSIONAL STANDARDS: 

 See ZDO Sec. 315, Table 315-2, and Section 1013  

B. ZDO Section 700s – Special Districts: Habitat Conservation Area (HCA)

1. You will need to submit an HCA Development Permit subject to ZDO Sec. 
706.10(A)…and 706.10(B) if you cannot meet the standards in 706.10(A). Please let me 
know if your team plans to challenge the accepted HCA map, and I can provide 
additional instructions. Make sure to submit HCA Development Permit with 
Subdivision/PUD application. I recommend you review this concurrently with 
Subdivision/Zone Change application. 

2. A natural resource assessment is required. You need to establish Clackamas WES 
Buffers. If any of the new development will encroach, you will need to submit for a 
buffer variance. 

C. ZDO Section 800s – Special Use Requirements None Identified

D.  ZDO Section 1000 – Development Standards  

1) Sec 1002: There are considerable steep slopes, though much of the development is 
avoiding them. Make sure to address all criteria. We will need to discuss the road cut along 
SE 142nd Ave, but for now, you will need to factor in all slopes over 20 percent for this section 
and for density. 

2)  Sec 1003. No Geo/Landslide hazards. Soils are not too bad here. We don’t need 
geotech prior to submittal, though I recommend one given the slopes. 

3) Sec. 1006: You will need to provide Clackamas WES with a storm water plan. They will 
need to sign a Preliminary Statement of Feasibility for surface water. This is a submittal 
requirement. Tim Janseen will need provided a prelim statement of feasibility for water. This 
is also a submittal requirement.  Make sure both are signed within 1 year of the date of 
submittal of land use application. 

 Please address any other relevant criteria in Sec 1006. 
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All new utilities to be underground 

A Grading Permit maybe required (likely 1200C, with DEQ) 

All existing and proposed easements, including roadways and utilities, must be shown 
on the preliminary plat, as per ORS Chapter 92 and the Clackamas County Zoning 
and Development Ordinance, Sections 1006 and 1007 

4)  Sec. 1007: This section contains many standards for roadways. Please refer to 
engineering comments prepared by Ken Kent for detail on what is required for roadways. 

Note, Per Comp plan Map 5-6, this map is a “potentially buildable site” over 5 acres. Please 
“provide a conceptual map of new streets for the entire site. The map shall identify street 
connections to adjacent areas to promote a logical, direct, and connected system of streets; 
demonstrate opportunities to extend and connect new streets to existing streets, and provide 
direct public right-of-way routes. Closed-end street designs shall be limited to circumstances 
in which barriers prevent full street extensions. Closed-end streets shall not exceed 200 feet 
in length and shall serve no more than 25 dwelling units. Subsequent development on the 
site shall conform to the conceptual street map, unless a new map is approved pursuant to 
Subsection 1007.01(C)(2)” 

Per ZDO Sec. 1007.04(L), Comp Plan Map 9-1, it appears that you will likely be required to 
dedicate trail easement/tract and construct a trail adjacent to the stream corridor, and likely 
connecting the upland lots to this trail corridor by the stream. 

*You will need to address relevant criteria in ZDO Sec. 1007, in your narrative.  

5)  Sec. 1012 (Density): It would appear that even with much of the site being rezoned to R-
15, and a few of the developable acres being rezoned to R-8.5, there is enough density to 
achieve a 42-lot subdivision/PUD. All areas being reserved for open space can transfer 
density to the flat part of the lot. 

6) Sec. 1013 PUD Standards- Please adhere to all standards. Given the size of the open 
space, it will likely be fairly straightforward to meet. 

7) Sec. 1017-Solar Standards (See section) 

E. ZDO Section 1100- Development Review Process 

1) Please review ZDO Sec. 1103 for Open space review. This is going to depend on 
whether you are high priority or secondary priority per 1011. High priority only has some 
allowances for development, only if the high priority is steep slopes. For secondary, you 
will need to prepare a Type II permit for Sec. 1103. 

https://dochub.clackamas.us/documents/drupal/efe029cb-c0a7-4868-a88b-d094b9776dea
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2) Please review ZDO Sec. 1105 for Subdivision requirements. Most of these requirements 
will be adhered to by your hired surveyor at the time of platting. You will need an HOA to 
be created. 

I.  Other issues: 

2) Please review the County Surveyor’s notes.  

3) Please review Clackamas Fire Dist. #1 notes. 

II. LAND USE PERMITTING PROCESS 

1. Outline recommended land use application(s) 

 TYPE III
A Major Subdivision is a “Type III” land use application process, as provided for in Section 
1307 of the ZDO. Type III decisions include notice to owners of nearby land, the Community 
Planning Organization (if active), service providers (sewer, water, fire, etc.), and affected 
government agencies. If the application is approved, the applicant must comply with any 
conditions of approval identified in the decision. The review authority for this land use permit 
is the County Hearings Officer.  

 A Zone Change is also a Type III application (same description as above).

 A HCA Development Permit is a Type II, though it should be reviewed concurrently 
with subdivision Zone Change, unless you want it done separately by staff.

2. After the application is deemed completed, the County has 150 days to issue a final 
decision. 

3. Fee: $5,090 + $45/Lot = $120 surcharge for expanded noticing radius (half mile) + 

4. Fee for Zone Change=$3,560

5. Fee for HCA Dev permit= $960 (possibly more if not submitted through 706.10A

6. If you encroach in secondary open space, a review subject to Sec. 1103 is $960

Special Process Considerations 

. 

III. MINIMUM LAND USE APPLICATION SUBMITTAL REQUIREMENTS  

The submittal requirements are provided in ZDO 1307.07(C) and 1105. 

Note to applicant: Review the applicable criteria listed above while preparing your written narrative and other land 
use application items Consult staff with any questions regarding applicability of the criteria identified above. It is 
the applicant’s responsibility to clearly demonstrate how a proposal meets all applicable criteria. Please note also 
that as we look more in depth at an actual land use application submittal there may be other policies that arise that 



Pre-application Conference Summary Page 5 of 5 
File No. ZXXXX-XX-XX

Planning and Zoning
Department of Transportation and Development 

Development Services Building 
150 Beavercreek Road  |  Oregon City, OR 97045 

503-742-4500  |  zoninginfo@clackamas.us 
www.clackamas.us/planning 

we need to find consistency with so, while this is not an exhaustive list, it covers the main policy consistency findings 
that need to be made and other submittal requirements for a complete application.  



 

 

 

 

 

 

 

 

 

 

 

PRE-APPLICATION INFORMATION FROM TRAFFIC ENGINEERING AND 

DEVELOPMENT REVIEW 

All information is considered informal, based on current Zoning and Development 

Ordinance requirements, current Roadway Standards requirements, and current 

Comprehensive Plan requirements.  Prior to the submittal of a Conditional Use 

application, the applicant is encouraged to contact staff to insure that these preapplication 

comments reflect the current standards. 

FILE NO.    ZPAC0100-21 

PROJECT:  41 Lot Subdivision, SE 142nd Avenue 

LEGAL: 22E11A 00600 

DATE: September 8, 2021 

 

Direct: 503-742-4673 

Email: kenken@clackamas.us  

 

1. Verification of legal access shall be submitted; e.g. deeds; easement. 

 

2. Lots having frontage on arterial and collector streets shall not have direct individual access 

to those streets but shall be permitted access to local street(s).  Exceptions may be granted 

on a case-by case basis.  SE 142nd Avenue is a minor arterial roadway requiring access 

from lower functional classification roadway for the proposed lots.   

 

3. Prior to final plat approval, it will be necessary to apply for a Development Permit and 

submit improvement plans prepared and stamped by an engineer registered in the State of 

Oregon or alternative plans acceptable to the engineering division.  These plans must 

address street improvements to the new street(s), existing frontages, private drives and 

utilities.  The plans must be consistent with the requirements of the County Zoning and 

Development Ordinance, The Roadway Standards and the applicable storm water 

management agency. 

 

4. The plan review and inspection fee is based upon the improvement plans. The Engineering 

Division of the Department of Transportation and Development will charge a fee equal to 

8.83 percent of the estimated street and drainage improvement costs, with a minimum 

$1,600.00 fee. 

 

5. Streetlights are a requirement for the development.  The applicant must apply by letter to 

the County Department of Transportation and Development, Engineering Division for 

annexation and information of an assessment area to Clackamas County Service District 

D A N  J O H N S O N  

mailto:kenken@clackamas.us


No. 5.  Underground primary electrical service lines must have provisions for pre-wiring 

street lighting, as per plans approved by the District.  Contact Wendi Coryell at (503) 

742-4657 for further information. 

 

6. The street construction, storm sewer and utilities work must be designed and built to be 

compatible with adjoining existing approved plats and provide for future needs of adjoining 

property; e.g. extension of street, sanitary sewer, storm sewer. 

 

7. Plans should include a site grading plan with before and after contours. 

 

8. The developer is responsible for all applications, fees and coordination of Federal and State 

regulator offices with regard to fills and excavations in stream riparian zones and wetlands 

associated to the Clean Water Act and the Urban Stormwater National Pollutant Discharge 

Elimination System.  

 

9. Utility Street Cuts - When there are multiple utility service trenches in the road, the trench 

repairs will grind and inlay the top 2” of the pavement restoration to include a minimum 

12” tee beyond the furthest trench, and to combine multiple trenches into one surface repair 

(See Drawings U275 and U290). 

 

10. Easements: 

 

a. Stormwater and sanitary sewer easements must be provided as deemed appropriate by 

the Department of Transportation and Development and the applicable sanitary sewer 

and storm water management agency. 

 

b. Access easements must include sufficient width and corner radii for required road 

improvements, grading, utilities, buffer areas, drainage, turnaround areas, and fire 

access. 

 

c. All existing and proposed easements must be shown on the final plat.  

 

11. Special Comments: 

 

a. Traffic Impact Study (TIS) – A traffic impact study will be required per Section 295 

of the Roadway Standards addressing the zone change and subdivision.  Contact 

Christian Snuffin for questions regarding TIS scoping at 503-742-4716 or 

CSnuffin@co.clackamas.or.us. 

 

b. Connectivity – The project site is shown on Comprehensive Plan Map 5-6 which 

requires street connectivity for the area under ZDO Section 1007.01(C)(2).  A street 

connectivity map of the area will be required considering topography, access spacing 

and other constraints.  Address access to Tax Lots 22E11A 00800 and 

22E11A 00602.  Cul-de-sacs are generally not permitted unless there are constraints, 

or connectivity is otherwise provided. 

 

c. SE 142nd Avenue - Applicant shall design and construct improvements along the 

entire site frontage of SE 142nd Avenue to arterial roadway standards.  These 

improvements shall consist of: 



i. Dedicate minimum of 5 feet of right-of-way to provide 35-foot half width from 

existing centerline.  Additional right-of-way may be needed for sight distance. 

 

ii. A minimum 8-foot wide sign, slope and public utility easement.  Additional 

width for a slope easement may be necessary depending on grading to 

accommodate frontage improvements and provide sight distance. 

 

iii. 20-foot wide one half street improvement from right-of-way centerline 

(12’travel, 8’ bike).  Structural section per Standard Drawing C100 for an arterial 

roadway. 

 

iv. 6-inch curb. 

 

v. 5-foot wide landscape strip with street trees. 

  

vi. 5-foot wide sidewalk. 

 

vii. ADA curb ramps at the north and south ends of sidewalk, per applicable Oregon 

Standard Drawings, RD900 Series. 

 

viii. Provide intersection sight distance per Roadway Standards Section 240, based on 

40 MPH speed.  A speed study may be an option.  

 

d. New Public (Local) Streets: 

i. Dedicate a 54-foot wide public right-of-way. 

 

ii. 8-foot wide public utility easements on both sides of full road improvement. 

 

iii. 32-foot wide full street improvement.  Structural section per Standard Drawing 

C100 for a residential local roadway. 

 

iv. 6-inch curb. 

 

v. 5-foot wide landscape strip with street trees on both sides. 

  

vi. 5-foot wide sidewalk on both sides. 

 

vii. Dual ADA curb ramps at all intersections, per applicable Oregon Standard 

Drawings, RD900 Series.  Curb and gutter 

 

viii. Concrete driveway approaches, constructed per Standard Drawing D650. 

 

ix. Where a future road extension is not planned, an emergency vehicle 

turnaround/cul-de-sac shall be constructed, per Standard Drawing C300.  A 

temporary turnaround shall be provided for street stubs consistent with minimum 

widths and turning radii per Drawing C200 or C350. 

 

j. Private Access Roads: 

 

i. Serving 1-3 lots requires 20-foot access easement, with 12-foot wide paved 

roadway, with 2-foot wide gravel shoulders. 



 

ii. A minimum 12-foot wide concrete driveway approach, per Standard Drawing 

D650. 

 

k. Fire Marshal approval of adequate emergency access.  If a second access is required, 

the emergency vehicle access road will require a paved surface with gated access 

(note: staff will verify whether gravel surface will be premitted. 

 

l. Storm drainage facilities in conformance with Water Environment Services 

requirements and Clackamas County Roadway Standards Chapter 4. 
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TO:  Ben Blessing / County Planning   
FROM:   Erik Bertram / Water Environment Services (ecarr@clackamas.us, 503-936-3666) 
DATE:  September 8, 2021 
SUBJECT: WES Pre-App Memo, ZPAC0100-21 – Iseli Estates (41-lots) 
  
LOCATION: 14917 SE 142nd Ave 
TAX LOT: 22E11A 00600 
WES LOG#:  427-21 
 

Clackamas Water Environment Services (WES) is an intergovernmental entity formed pursuant to Oregon 
Revised Statutes Chapter 190 for the purpose of providing regional sewerage works, including all facilities 
necessary for collecting, pumping, treating, and disposing of sanitary or storm sewage within its boundaries. As 
the sanitary sewer and stormwater management service provider for the above-noted development, WES offers 
the following comments: 

 
NOTE: WES anticipates an update of the District’s Rules, Regulations, and Design Standards to take 
effect in 2021. The applicant must comply with the RR&S in effect on the submittal date of the land use 
application.  
 
A public draft of the new document is now available for viewing here: 
https://www.clackamas.us/wes/sanitary-and-stormwater-rules-and-standards-update  
Revisions to the WES Sanitary and Stormwater Rules and Standards include the following:  

• Stormwater performance standards (retention, water quality, flow control) (Section 4.1)  
• Project thresholds, exemptions, and in-lieu fees  
• Stormwater facility selection and design – facility types, allowable uses, prioritization, minimum design 

criteria, sanitary connections, pretreatment requirements and conveyance design standards  
• Service Provider Letter requirement with land use (Section 3.2)  
• Sanitary and stormwater fiscal policies  
• Easements, maintenance, and use of public properties  

 
The applicant shall conform to the RR&S in effect on the date of a complete land use application submittal to 
the City. The anticipated schedule for the Rules update is:  

• March 17, 2021: Public Comment Opens  
• April 17, 2021: Public Comment Closes  
• April – May 2021: Revisions  
• June 2021: Adoption Hearings (delayed to Fall 2021) 
• July 2021: Implementation (delayed to Fall 2021+) 

 
 

 

 

 

https://www.clackamas.us/wes/sanitary-and-stormwater-rules-and-standards-update
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General Comments 

1. The proposed development is within the Clackamas Water Environment Services (WES) service area and 
subject to WES Rules and Regulations, and Standards (“WES RR&S”). Prior to issuance of building permits, 
the applicant must procure WES plan approvals and permits, in accordance with these adopted ordinances: 

a. Water Environment Services Rules and Regulations, July 2018, Ordinance No. 03-2018 
b. Sanitary Sewer Standards, Clackamas County Service District No. 1, July 1, 2013.  
c. Stormwater Standards, Clackamas County Service District No. 1, July 1, 2013.  

2. WES shall approve and/or permit any connection to any sanitary or stormwater facility owned, operated or 
maintained by WES. Before connecting to any facilities, the applicant must obtain authorization to make such 
connection by paying the applicable WES fees, and obtaining approval and/or a written permit from WES. 

3. Prior to land use application submittal, County Planning requires the applicant to obtain a Preliminary 
Statement of Feasibility from WES. The document verifies the availability of sanitary sewer and surface water 
service to serve this development, or can be made available by the developer. (ZDO 1006.04 and 1006.06) 

a. Prior to issuance of a Preliminary Statement of Feasibility, the applicant must submit 
preliminary sanitary and storm system design plans and a preliminary storm report to WES for 
review. The plans must sufficiently demonstrate the proposed development can conform to WES 
Standards. Receipt of the signed Preliminary Statement of Feasibility does not automatically suggest 
all WES requirements can or have been met. Following Design Review approval, the applicant shall 
submit final civil engineered plans and a final storm report to WES for review and approval.  

4. WES will review any required plan submittals for compliance with WES RR&S and applicable land use 
conditions of approval. A civil engineer licensed by the State of Oregon must stamp and sign the sanitary 
sewer and stormwater management plans and reports.  

5. Prior to plat approval, WES will review the plat in conjunction with any approved sanitary or stormwater plans.  
a. The sanitary and storm systems must be complete in all respects, in accordance with the approved 

plans, or the developer must provide a performance bond to guarantee the construction of the 
infrastructure.  

b. The plat must show all sanitary and storm drainage easements and reference any stormwater 
maintenance agreements.  

6. Surface Water, Storm Drainage, and Sanitary Sewer Easements located on the site and granted to 
WES/CCSD#1 are permanent and not extinguishable. No development will encumber the use or access to 
these easements by WES.  

7. Requests to modify current WES Design Standards must be made in accordance with Sanitary Standards, 
Section 1.7 or Stormwater Standards, Section 1.6. The applicant must provide the necessary information to 
evaluate the request, as determined by WES.  

8. The proposed development is subject to applicable fees and charges, in accordance with WES RR&S. Fees 
and charges must be paid before plat approval, and are subject to change without notice to the applicant. The 
applicant is responsible for costs associated with the design, construction and testing of the sanitary sewer 
and storm systems.   
 

Sanitary Sewer 

9. Existing conditions: Primary residence connected in 1990 at tee station 8+02. A second dwelling unit was 
added with shared connection in 1993.  Property was assigned 2 EDUs.  

10. The developer must extend public sanitary sewer to the proposed development in accordance with WES 
Rules, Regulations, and Standards. There is adequate capacity within the existing sanitary sewer collection 
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system and treatment services to serve this development once improvements are completed by the 
developer.  

11. WES Review and Permitting Process 
a. Before WES will sign the preliminary statement of feasibility, the applicant must provide 

preliminary sanitary sewer plans, and profiles if necessary, to demonstrate each lot can be served 
with a separate connection to public sewer. 

b. With any forthcoming land use application, the applicant shall provide a preliminary sanitary sewer 
plan with their land use application to the Planning Division.  

c. Upon land use approval, the applicant shall submit a final sanitary sewer plan to WES for review and 
approval. A licensed civil engineer must prepare the plan, in accordance with WES sanitary standards 
and all other regulations and conditions.   

d. Prior to plat approval, the developer must construct all the sanitary improvements in accordance with 
the approved plans. Building permits for future lots shall not be approved until sanitary improvements 
are complete in all respects and are approved/accepted by WES. 

12. The Developer shall obtain a Public Sanitary Sewer Extension Permit from WES to construct any Public 
Sanitary Sewer appurtenances which are owned, or intended to be conveyed to the District. All other sanitary 
sewer piping not intended to be conveyed to the District shall be permitted by the Local Plumbing Authority. 
Section 4 of the WES RR&S establish minimum requirements for designing the District’s Sanitary Sewer 
System. The developer shall be directly responsible for all administrative requirements including application 
for service, submittal of all required Plans, bonds and insurance, and payment of fees.  

13. The following will apply with the Public Sanitary Sewer Extension Permit: 
a. WES requires a separate and independent service connection for each parcel of property being 

served. All building sewers and/or sanitary facilities connected to the public sanitary sewer system 
shall be directly connected without any intervening private sewage treatment systems. 

b. An acceptable layout of sanitary sewer and stormwater mainlines, as determined by WES, must be 
within the public right-of-way or a public easement granted to WES. Minimum easement width is 15-
feet for a single line, or 20-feet for combined sanitary and storm lines.   

c. The engineer will design, construct, and test the system in accordance with WES RR&S. WES will not 
approve building permits for individual lots until the sanitary sewer system improvements are 
complete in all respects and accepted by WES.  

d. Upon completion of the construction of the public sanitary sewer main extension, in accordance with 
WES Sanitary Design Standards, WES will accept title thereto and thereafter shall be owned, 
operated and maintained by WES. WES shall issue an acceptance letter specifying the date the 
warranty period will begin. No property owner shall connect to the public sanitary sewer system, until 
it is accepted in writing by WES. 

14. WES may approve a private pump system for an individual lot(s) if a gravity connection to the public sanitary 
system is not available, as determined by WES. (Section 5.5.7) If applicable, the following may apply: 

a. The County plumbing department will permit private pumping facilities and pressure mains. 
b. The private system must connect to the District’s mainline via a 4” gravity sanitary sewer service 

connection with 2% slope and be a minimum 6-feet deep at the property line.  
c. Lots served by pumping facilities must be labeled as such on the final asbuilt drawings.  
d. The private pumping system must extend from the building to a clean out at the property line.  
e. For properties served by a pressure main that extends into the right-of-way, the property owner will 

own and maintain any private lateral that extends into the public right-of-way, from the property line to 
the public mainline/manhole. The owner will record a document stipulating ownership and 
maintenance responsibilities. 
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Surface Water: 

15. In accordance with Section 5 of the WES Stormwater Standards, WES shall review, approve and permit 
stormwater management plans for any development that creates or modifies 5,000 square feet or more of 
impervious surface area. 

16. The applicant shall submit a Surface Water Management Plan and Storm Report (SWM Plan) to WES for 
review and approval. The SWM Plan shall include a design for onsite stormwater management for all onsite 
development and offsite stormwater management for all offsite right-of-way improvements required by the 
local road authority. The plan shall also address drainage from onsite vegetated areas and all water entering 
the property from off-site. 

17. WES Review and Permitting Process 
a. Before WES will sign the preliminary statement of feasibility, the applicant must provide a 

preliminary stormwater management plan and drainage report to sufficiently demonstrate the 
proposal can conform to WES Standards. The SWM Plan must include infiltration testing 
results and downstream conveyance analysis.  

b. With any forthcoming land use application, the applicant shall provide a preliminary SWM Plan and 
Storm Report with their land use application to the Planning Division.  

c. Upon land use approval, the applicant shall submit a final Surface Water Management Plan and 
Storm Report to WES for review and approval. A licensed civil engineer must prepare the SWM Plan, 
in accordance with Section 5 of WES Stormwater Standards and all other regulations and conditions.   

d. Prior to plat approval, the developer must construct all the storm improvements in accordance with 
the approved plans, or the developer must post a performance bond to assure construction of the 
improvements in accordance with the approved plans. Building permits for future lots shall not be 
approved until storm improvements are complete in all respects and are approved/accepted by WES. 

18. Any SWM Plan shall conform to WES Performance Standards:  
a. Water Quality Standard: Capture and treat the first 1-inch of storm runoff from a 24-hour storm 

event using either vegetation (Appendix H) or a Basic Treatment proprietary device (Appendix F). 
b. Infiltration Standard: Capture and retain the first ½ inch of runoff in a 24-hour period through an 

approved infiltration system.  
c. Detention/Flow Control Standard: Reduce the 2-year post-developed runoff rate to ½ of the 2-year 

pre-developed discharge rate. 
19. Any SWM Plan shall include a design and drainage report for: 

a. Onsite stormwater management of all onsite development, including pervious and vegetated areas. 
b. Offsite stormwater management for all offsite right-of-way improvements required by the local road 

authority. 
c. All water entering the property from off-site must be managed onsite or placed in a bypass system. 

20. An upstream drainage analysis shall be included with the SWM Plan and address upstream drainage from 
142nd basin.  

a. Any proposed bypass system must include an overflow pathway for any storm structures in the event 
the structure is plugged or fails. 

b. The applicant can propose to provide stormwater management for an equal area of upstream offsite 
impervious area in lieu of treating a portion of road improvements that cannot be managed adjacent 
to the site. The equal offsite area shall consist of right-of-way impervious area only and meet WES 
performance standards. 
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21. Storm drainage detention calculations shall follow the King County method (SBUH hydrograph) per the 
following criteria: 

a. For single family and duplex residential subdivisions or partitions, stormwater quantity detention 
facilities shall be sized for the impervious areas to be created by the subdivision or partitions, 
including all residences on individual lots at a rate of one ESU (Equivalent Service Unit, or 2500 sq ft) 
of impervious surface area per dwelling unit, plus all roads. If actual impervious area is to be greater 
than one ESU per dwelling unit, then the actual impervious numbers shall be used. Such facilities 
shall be constructed as a part of the subdivision or partition.  

22. Any preliminary and final SWM Plans must include the following elements and supporting documentation: 
a. Civil site plans for the proposed stormwater management improvements. 
b. A drainage analysis of predevelopment and post-development conditions for all onsite permeable and 

impervious surface areas, all water entering the property from off-site, and all road frontage 
improvements. 

c. Storm drainage detention calculations using the King County methodology (SBUH hydrograph). 
d. An infiltration testing report to verify the feasibility of proposed infiltration systems. Infiltration test 

results must correspond to the infiltration facility location and depth (see: Appendix E). 
e. An acceptable downstream point of discharge to convey stormwater runoff from the entire 

development boundary. The point of discharge shall follow the natural direction of flow to the westerly 
drainage. 

f. A Downstream Conveyance Analysis that extends a minimum of 1500’ downstream or to the point 
where the development contributes less than 15% of the upstream drainage area, whichever is 
greater. Analysis must include the entire drainage basin, assume no upstream detention, and must 
calculate the 25-year storm event for conveyance capacity requirements. Field reconnaissance by the 
engineer, including contacting downstream property owners, is typically required with this analysis. 

g. Grading plans that identify an overflow pathway system to control storm/surface water in the event of 
a storm facility failure or bypass, without causing damage to property, persons, or the environment.  

h. An Erosion Prevention and Sediment Control plan (see: WES SW Standards, Section 6). 
i. Water quality resource protection and vegetated buffers (see: WES SW Standards, Section 4). 
j. An operations and maintenance plan for the approved stormwater management system. 

23. Existing Conditions: A catch basin, water quality manhole, and 12-inch outfall are located on the east side of 
142nd at approximately southern property line of proposed development.  

24. Infiltration Testing:  
a. Soil types can vary significantly over relatively short distances, therefore the infiltration tests must 

correspond to the location and depth of the infiltration facilities (see: Appendix E). 
b. Infiltration facilities must provide a 3-foot minimum vertical separation from the maximum seasonal 

groundwater elevation to the bottom elevation of the infiltration facility. (Appendix H) 
25. If the infiltration standards cannot be met, the project engineer must submit a design modification request with 

an equivalent alternative design that can accomplish the same design intent as these standards. All request 
must be made in accordance with Stormwater Standards Section 1.6 and include a geotech report. Retention 
options in lieu of the infiltration standard include: 

a. BMP Tool: WES, in cooperation with other local jurisdictions, has developed a BMP Sizing Tool. The 
tool sizes facilities so post-development peak flow durations will match the pre-development peak 
flow durations ranging from 42% of the 2-year to the 10-year flows, as determined by HSPF 
continuous rainfall model simulation. 
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b. Engineer’s Model: The project engineer can develop and submit a continuous rainfall runoff model 
simulation, so post-development peak flow durations will match the pre-development peak flow 
durations ranging from 42% of the 2-year to the 10-year flows as determined by the continuous model 
simulation. 

c. Flow Control and Retention Standard: Meet the Detention/Flow Control Standard and retain the 
first ½" of runoff in a 24-hour period onsite within an approved facility, as determined by WES. The 
infiltration/retention storage volume within a vegetative facility must not exceed 6-inches in height 
above the vegetation.   

26. The following shall apply with any BMP Tool design submittal: 
a. Applicant must first obtain Design Modification Request approval by WES. 
b. All stormwater management facilities must be designed with the continuous flow model of the Tool. 

Conveyance structures shall be designed per WES stormwater standard criteria. 
c. The BMP Sizing Tool provides two types of pond configuration options: simple and custom. For each 

configuration option, the BMP Sizing Tool routes the post-development flow through the pond, 
performs statistical analyses for flow duration and peak flow criteria, and reports if the pond is sized 
adequately. A User’s Guide for the BMP Sizing Tool is available on the WES website. 

i. With the Simple Geometry option, the tool assumes that the pond is symmetrical (square-
shaped). For any irregular-shaped ponds, you must use the Custom Geometry option. The 
user will manually size and develop a custom pond design with a custom outlet configuration 
that differs from the one provided by the tool. Using this option, the user will need to 
independently assess the stage-storage-discharge relationship for the custom pond. The user 
enters a data table of depth, surface area, and total outflow values. These values need to be 
calculated outside the tool using an Excel spreadsheet or other sizing tool such as 
HydroCAD. 

ii. Any pond required to meet access standards for publicly maintained facilities (Appendix I) 
must use the Custom Geometry option. 

d. A separate sizing analysis needs to be done on each Drainage Management Area (DMA). The 
engineer shall verify each DMA aligns with the final grading plans. 

27. Downstream Analysis: 
a. The downstream analysis shall assume that the proposed runoff will be un-detained during the 25-

year storm event, and all conveyance calculations shall be completed assuming flow during the 25-
year event, in order to ensure that the existing system has capacity to convey an overflow event. 

b. Provide a standard capacity analysis chart and plan showing the downstream pipe layout to the 
extent of your analysis. Indicate pipe sizes and slopes on the map. Provide all applicable as-built 
drawings. 

c. Provide representative cross sections of the conveyance drainage, including the smallest area that 
represents the limiting factor. 

28. Roadside planters shall be designed to meet current WES stormwater standards, including infiltration, water 
quality, and detention/flow control requirements. The following shall also apply: 

a. A detail for green street planters is not currently available in the WES standards, therefore the project 
engineer shall reference an acceptable alternative detail from another local jurisdiction, as determined 
by WES.  

b. The project engineer may be required to perform infiltration testing of the facilities, as requested by 
WES, to provide assurance that the system will perform as designed. If applicable, testing shall be 
documented in a report stamped and signed by the project engineer and submitted to WES.  
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c. Stormwater facilities should be designed for the limiting infiltration rate in the vegetated facilities, 
namely the facility engineered media that is generally assumed to be no greater than 2” per hour 
(assuming the onsite native infiltration rates are greater).  

29. Property owners must inspect and maintain the stormwater management systems, in accordance with WES 
Rules, Section 12.10. WES will maintain the subdivision’s stormwater system if the developer signs a 
‘’Declaration and Maintenance Agreement for On-Site Stormwater Facilities’ with WES. Otherwise, 
responsibility of storm system maintenance will fall to the homeowners and the developer will need to record 
a document outlining this responsibility.   

30. Storm facilities that mix public and private water must be located on private property. WES may maintain the 
facilities if the property owner signs a public maintenance agreement with WES, which will include an 
additional monthly maintenance fee.  

31. The following will apply for publicly maintained stormwater facilities:  
a. The developer will sign and record a ‘Declaration and Maintenance Agreement for On Site 

Stormwater Facilities’, which describes the perpetual maintenance of the stormwater facilities. A $3 
monthly maintenance fee will apply for each Lot, in addition to the monthly service fee. 

b. Locate centralized/shared stormwater facilities within a Tract to the homeowners association. The 
HOA will have sole responsibility for maintenance and associated costs for the surrounding fencing 
and landscaping, which must documented in the HOA CC&R’s.  

c. The engineer must design and construct the facilities to public standards. Storm facilities must be 
located in public right-of-way, a tract to the homeowners association, or a storm drainage easement 
(excluding shared facilities) granted to WES, as determined by WES. 

d. Comply with maintenance access standards for publicly maintained facilities, in accordance with 
Appendix I.   

e. The developer must maintain the stormwater facilities for a one-year warranty period; thereafter WES 
will take over maintenance of the public stormwater facilities.   

Erosion Prevention and Sediment Control (EPSC):  

32. Any development activities that accelerate soil erosion, including grading and construction, must provide 
adequate erosion prevention and sediment control measures. EPSC guidance for construction sites can be 
found in the Erosion Prevention and Sediment Control Design Manual on the WES website.  

33. The developer must obtain an Oregon DEQ 1200-C Permit when development activity creates more than 5 
acres of disturbance. DEQ will issue this permit. The developer must submit a 1200-C application and 
template style erosion control plans to DEQ for review and approval. The applicant must also obtain the 
EPSC Permit from WES, including plans and fees. 

Water Quality Resource Areas (Title 3): 

34. New development must protect water quality resource areas through preservation and maintenance of 
vegetated buffers (Stormwater Standards, Section 4). Clackamas County Planning Division serves as WES’ 
agent to administer these requirements. The applicant will coordinate with the Planning Division for any buffer 
requirements, including Sensitive Area Certifications and Natural Resource Assessment Reports.  

35. Prior to feasibility sign off by WES, the applicant must submit plans to WES that clearly show the water 
quality resource areas, required buffers, any proposed encroachments into the buffer, and if applicable, any 
proposed mitigation areas. Wetland delineation concurrence with DSL will be required prior to plan review 
approval by WES, and preferably prior to feasibility sign-off by WES. 

36. Per Section 4.4, activities prohibited in the Buffer Area include: 
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a. Construction of structures (buildings of any kind).  
b. Grading of any kind (including swales, ponds, etc.).   

i. Allowed: Storm outfalls with an adequate mitigation plan for any disturbed areas.  
c. Impervious Surface (parking lots, gravel, etc.).  

i. Allowed: Road crossings  
d. Tree Removal (dead or alive) unless approved by the District.  
e. Herbicide/Pesticide use in and around sensitive areas and Buffers must be approved by the District. 
f. Ornamental Vegetation (lawns, non-native shrubs, bark dust, etc.). 

37. WES RR&S provide a variance process to modify the buffer width if no reasonable and feasible option exists 
to prevent buffer encroachments.  The developer must mitigate the impacts to the buffer encroachment 
elsewhere on the site (SW Standards, Section 4.4). 

a. Submit buffer variance requests and mitigation/restoration plans to Clackamas County Planning. 
WES will require construction plan review prior to buffer variance approvals to verify the proposed 
variance will not conflict with the approved storm and sanitary layout.  

38. If applicable, the developer must submit wetland mitigation approval from DSL/COE.  If mitigation approval is 
not granted, all WES rules and regulations will apply.  

39. Land use application approval does not include any conclusions by WES regarding acceptability of regulated 
water quality sensitive areas by DSL or COE. This decision should not be construed or represented to 
authorize any activity that will conflict with or violate DSL/COE requirements. The applicant must coordinate 
with DSL/COE and, if necessary, other responsible agencies to ensure development activities are designed, 
constructed, operated and maintained in a manner that complies with DSL/COE approval. 

WES Fees and Charges  

40. Due with first plan submittal to WES: 
a. Sanitary Sewer Plan Review fees will apply. The fee is equal to 4% of the installed cost of the public 

sewer extension. A $400.00 minimum is due with the first plan submittal.  
b. Surface Water Plan Review fees will apply. The total fee is equal to 4% of the construction cost for all 

stormwater management related facilities. A $400.00 minimum is due with the first plan submittal.  
c. An erosion control permit fee will apply at rate of $460 for first acre + $80 per additional acre. 

41. With future development, System Development Charges (SDC’s) will apply for sanitary sewer and surface 
water, in accordance with the prevailing rates in effect when building permit applications are submitted. Rate 
adjustments occur annually on July 1.  

a. Sanitary Sewer SDC:  The current rate is $8,120.00 per single family building permit application 
b. Surface Water SDC: The current rate is $220 per single family building permit application.  

42. SDC Credit:  If one/both of existing dwellings are removed, credit for previously paid SDCs (2 EDU total) 
would apply to new construction.  
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Figure 1 - sanitary sewer mainline 
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Figure 2 - 142nd storm outfall (east side of street) 
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Figure 3 - 142nd storm culverts 

 

 



 

 Clackamas Fire District #1 
         

 
 

 

2930 SE Oak Grove Boulevard    ·    Milwaukie, OR 97267    ·    503-742-2660    ·    

www.clackamasfire.com 

 

Pre-Application Meeting Comments: 

To: Ben Blessing, Senior Planner, Clackamas County 

From: Valere Liljefelt, Deputy Fire Marshal, Clackamas Fire District #1 

Date: 8/4/2021 

Re: ZPAC0100-21 14917 SE 142nd Ave, Clackamas, 41 lot subdivision  

This review is based upon the current version of the Oregon Fire Code (OFC), as adopted by the 

Oregon State Fire Marshal’s Office. The scope of review is typically limited to fire apparatus access and 

water supply, although the applicant must comply with all applicable OFC requirements.  When 

buildings are completely protected with an approved automatic fire sprinkler system, the 

requirements for fire apparatus access and water supply may be modified as approved by the Fire 

and Building Code Officials. The following items should be addressed by the applicant: 

 

Fire Access and Water Supply Plan: 

 

A Fire Access and Water Supply plan for subdivisions and commercial buildings over 1000 square 

feet in size or when required by Clackamas Fire District #1.  The plan shall show fire apparatus 

access, fire lanes, fire hydrants, fire lines, available fire flow, FDC location (if applicable), building 

square footage, and type of construction.  The applicant shall provide fire flow tests per NFPA 291 

or hydraulic model when applicable and shall be no older than 12 months.  Work to be completed by 

experienced and responsible persons and coordinated with the local water authority. In addition, a 

pdf version shall be sent directly to CFD#1. 

 

1) CFD#1 Fire Flow/Hydrant worksheet shall be completed and submitted with Fire Access & 

Water Supply Plan. This can be found on our website at: New Construction Resources – 

Clackamas Fire District #1 

 

 

Fire Department Apparatus Access: 

 

1. Provide address numbering that is clearly visible from the street. 

2. Access roads shall be within 150 feet of all portions of the exterior wall of the first story of a 

building as measured by an approved route around the exterior of the building.  

3. The inside turning radius and outside turning radius for a 20’ wide road shall not be less than 28 

feet and 48 feet respectively, measured from the same center point. 

http://www.clackamasfire.com/
https://clackamasfire.com/fire-prevention/new-construction-resources/
https://clackamasfire.com/fire-prevention/new-construction-resources/


  

 

   

4. Fire apparatus access roads shall have an unobstructed driving surface width of not less than 20 

feet (26 feet adjacent to fire hydrants) and an unobstructed vertical clearance of not less than 13 

feet 6 inches.  

5. Fire apparatus access roads must support a 75,000 lb. fire apparatus. 

6. Access streets between 26 feet and less than 32 feet in width must have parking restricted to one 

side of the street. Access streets less than 26 feet in width must have parking restricted on both 

sides of the street. No parking restrictions for access roads 32 feet wide or more. 

7. Developers of private streets less than 32 feet in width must establish a street maintenance 

agreement that provides for enforcement of parking restrictions.  

8. When any fire apparatus access road exceeds 400 feet in length, turnouts 10 feet wide and 30 feet 

long shall be provided in addition to the required road width and shall be placed no more than 

400 feet apart, unless otherwise approved by the fire code official. These distances may be 

adjusted based on visibility and light distances. 

9. Driveways serving up to three, single family dwellings or duplexes may be reduced to 12 feet in 

width but shall provide 20 feet of clear width. 

10. Provide an approved turnaround for dead end access roads exceeding 150 feet in length. 

11. Access roads between 12% and 15% grade will only be approved if fire sprinklers are installed in 

all new structures served by that road. Access roads in excess of 15% grade are generally not 

approved. 

12. Provide at least two approved means of fire apparatus access to developments with more than 30 

detached dwellings, or more than 100 multi-family dwelling units. Installation of fire sprinkler 

systems in all structures may exempt this requirement. 

13. Gates across access roads must be pre-approved by the Fire District. 

 

Water Supply: 

 

1. Fire Hydrants, One and Two-Family Dwellings & Accessory Structures: Where a portion of a 

structure is more than 600 feet from a hydrant on a fire apparatus access road, as measured in an 

approved route around the exterior of the structure(s), additional fire hydrants and mains shall be 

provided. 

2. Dwellings, their garages, and any accessory structures larger than 3,600 square feet in area must 

be reviewed for compliance with the water supply requirements of the Fire Code. Residential fire 

sprinklers may substitute for a water supply 

3. Prior to the start of combustible construction required fire hydrants shall be operational and 

accessible. 

4. The minimum available fire flow for single family dwellings served by a municipal water supply 

shall be 1,000 gallons per minute @ 20 psi.  Single family homes over 3,600 sq.ft. require additional 

fire flow.  See Appendix B of the Oregon Fire Code for additional information. In most cases, fire 

flow estimates can be provided by the water district. 

2) For one and two family dwellings located in areas with reliable municipal fire fighting water 

supply the following shall apply: 

<3,600 square feet (including attached garage) 

a) 1,000 gpm @ 20 psi with hydrant within 600 feet of furthest portion of new 

residential construction, (OFC Section B105.2) 

>3,600 square feet (including attached garage) 



  

 

   

a) Shall meet fire flow requirements specified in Appendix B of the current Oregon Fire 

Code, (OFC, Table B105.1) 

b) Shall meet hydrant coverage as specified in Appendix C of the current Oregon Fire 

Code, (OFC, Table C105.1) 
Note: In lieu of the above fire flow requirements, residential fire sprinklers may be 

considered as an alternate when approved by the Fire Marshal. 
3) For one and two family dwellings located in rural areas without reliable municipal fire 

fighting water supply the following apply: 

<3,600 square feet (including attached garage)  

a) No water supply required 

>3,600 square feet (including attached garage)  

a) Required fire flow for areas in which reliable water systems do not exist shall be 

calculated in accordance with current NFPA Standard 1142.  

Note: In lieu of the above fire flow requirements, residential fire sprinklers may be 

considered as an alternate when approved by the Fire Marshal. 

4) The fire department connection (FDC) for any fire sprinkler system shall be placed as near as 

possible to the street, and within 100 feet of a fire hydrant. 

5. The applicant must obtain a stamp of approval from Clackamas Fire District #1 that 

demonstrates fire apparatus access and water supply requirements will be satisfied. 

6. Comments may not be all inclusive based on information provided. 

  

7. Link below includes common fire access and water supply design information. 

Fire Code Application Guide: 

New Construction Resources – Clackamas Fire District #1 

 

*Call or email with any questions. valere.liljefelt@clackamasfire.com 

 

 

 

https://clackamasfire.com/fire-prevention/new-construction-resources/
mailto:valere.liljefelt@clackamasfire.com


    

 

  

Exhibit L: Tree Preservation and Removal Table 
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

10622 Deciduous 29 Onsite Preserve

10623 Coniferous 26 Onsite Preserve

10624 Coniferous 21 Onsite Preserve

10625 Coniferous 25 Onsite Preserve

10626 Coniferous 22 Onsite Preserve

10627 Coniferous 23 Onsite Preserve

10628 Coniferous 22 Onsite Preserve

10629 Coniferous 11 Onsite Preserve

10632 Coniferous 25 Onsite Preserve

10633 Coniferous 29 Onsite Preserve

10634 Coniferous 17 Onsite Preserve

10661 Coniferous 37 Onsite Preserve

10662 Coniferous 7 Onsite Preserve

10663 Coniferous 18 Onsite Preserve

10664 Coniferous 27 Onsite Preserve

10665 Coniferous 19 Onsite Preserve

10666 Coniferous 19 Onsite Preserve

10667 Coniferous 28 Onsite Preserve

10668 Deciduous 13 Onsite Preserve

10669 Coniferous 12 Onsite Preserve

10670 Coniferous 36 Onsite Preserve

10672 Coniferous 54 Onsite Preserve

10673 Coniferous 12 Onsite Preserve

11048 Coniferous 11 Onsite Remove

11049 Coniferous 12 Onsite Remove

11051 Coniferous 9 Onsite Remove

11052 Coniferous 10 Onsite Remove

11053 Coniferous 24 Onsite Remove

11054 Coniferous 23 Onsite Remove

11055 Coniferous 10 Onsite Remove

11058 Coniferous 9 Onsite Remove

11059 Coniferous 17 Onsite Remove

11060 Coniferous 9 Onsite Remove

11062 Coniferous 10 Onsite Remove

11064 Coniferous 10 Onsite Remove

11066 Coniferous 10 Onsite Remove

11067 Coniferous 12 Onsite Remove

11068 Coniferous 10 Onsite Remove

11072 Coniferous  8 10 Onsite Remove

11073 Coniferous 10 Onsite Remove

11074 Coniferous  10 9 Onsite Remove

11075 Coniferous 9 Onsite Remove

11081 Coniferous 13 Onsite Remove

11083 Coniferous 12 Onsite Remove

11084 Coniferous 8 Onsite Remove

11086 Coniferous 12 Onsite Remove

11091 Coniferous 10 Onsite Remove

11095 Deciduous 8 Onsite Remove

11096 Coniferous 11 Onsite Remove

11097 Coniferous 10 Onsite Remove

11098 Coniferous 10 Onsite Remove

11099 Coniferous 15 Onsite Remove

11100 Coniferous 9 Onsite Remove

11101 Coniferous 9 Onsite Remove

11102 Coniferous 8 Onsite Remove

11137 Coniferous 9 Onsite Remove

11141 Coniferous 10 Onsite Remove

11142 Coniferous 13 Onsite Remove

11218 Coniferous 14 Onsite Remove

11265 Coniferous 7 Onsite Remove

11266 Coniferous 7 Onsite Remove

11290 Deciduous 7 Onsite Remove

11291 Coniferous 8 Onsite Remove

11292 Coniferous 7 Onsite Remove

11293 Coniferous 9 Onsite Remove

11294 Coniferous  13 17 Onsite Remove

11296 Coniferous 11 Onsite Remove
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

11298 Coniferous 22 Onsite Remove

11422 Coniferous 18 Onsite Remove

11423 Coniferous 23 Onsite Remove

11425 Deciduous  6 8 Offsite Preserve

11426 Coniferous 25 Offsite Remove

11428 Coniferous 15 Onsite Remove

11432 Coniferous  12 12 Onsite Remove

11433 Coniferous 22 Onsite Remove

11434 Coniferous 14 Onsite Remove

11435 Coniferous 15 Onsite Remove

11436 Coniferous 8 Onsite Remove

11437 Coniferous 14 Onsite Remove

11438 Coniferous  6 8 Onsite Remove

11439 Coniferous 8 Onsite Remove

11440 Coniferous  9 6 Onsite Remove

11441 Coniferous 16 Onsite Remove

11443 Deciduous 7 Onsite Remove

11444 Coniferous 17 Onsite Remove

11445 Deciduous  6 8 8 Onsite Remove

11446 Coniferous 21 Onsite Remove

11447 Coniferous 9 Onsite Remove

11448 Coniferous 9 Onsite Remove

11449 Coniferous 23 Onsite Remove

11451 Coniferous 10 Onsite Remove

11452 Coniferous 18 Onsite Remove

11453 Coniferous 6 Onsite Remove

11455 Coniferous 7 Onsite Remove

11472 Coniferous 34 Onsite Remove

11473 Coniferous 43 Onsite Remove

11534 Deciduous  8 6 Onsite Remove

11535 Deciduous 8 Onsite Remove

11536 Deciduous 6 Onsite Remove

11561 Coniferous 6 Onsite Remove

11562 Coniferous 6 Onsite Remove

11664 Deciduous 15 Onsite Remove

11665 Coniferous 35 Onsite Remove

11666 Coniferous 23 Onsite Remove

11667 Coniferous 22 Onsite Remove

11668 Coniferous 17 Onsite Remove

11669 Coniferous 30 Onsite Remove

11670 Coniferous 20 Onsite Remove

11671 Coniferous 23 Onsite Remove

11672 Coniferous 34 Onsite Remove

11673 Coniferous 36 Onsite Remove

11674 Coniferous 32 Onsite Remove

11675 Coniferous 29 Onsite Remove

11676 Coniferous 19 Onsite Remove

11677 Coniferous 22 Onsite Remove

11678 Coniferous 41 Onsite Remove

11680 Coniferous 20 Onsite Remove

11681 Coniferous 33 Onsite Remove

11682 Coniferous 34 Onsite Remove

11683 Coniferous 28 Onsite Remove

11684 Coniferous 27 Onsite Remove

11685 Coniferous 25 Onsite Remove

11686 Coniferous 27 Onsite Remove

11687 Coniferous 21 Onsite Remove

11688 Coniferous 21 Onsite Remove

11689 Coniferous 24 Onsite Remove

11690 Coniferous 30 Onsite Remove

11691 Coniferous 31 Onsite Remove

11692 Coniferous 33 Onsite Remove

11693 Coniferous 23 Onsite Remove

11694 Coniferous 38 Onsite Remove

11695 Coniferous 38 Onsite Remove

11698 Coniferous 30 Onsite Remove

11699 Coniferous 20 Onsite Remove
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

11701 Coniferous 20 Onsite Remove

11702 Coniferous 25 Onsite Remove

11703 Coniferous 33 Onsite Remove

11704 Coniferous 16 Onsite Remove

11705 Coniferous 22 Onsite Remove

11706 Coniferous 21 Onsite Remove

11707 Coniferous 19 Onsite Remove

11708 Coniferous 31 Onsite Remove

11709 Coniferous 34 Onsite Remove

11710 Coniferous 27 Onsite Remove

11711 Coniferous 30 Onsite Remove

11713 Coniferous 32 Onsite Remove

11714 Coniferous 25 Onsite Remove

11716 Coniferous 25 Onsite Remove

11717 Coniferous 30 Onsite Remove

11718 Coniferous 17 Onsite Remove

11719 Coniferous 19 Onsite Remove

11720 Coniferous 23 Onsite Remove

11721 Coniferous 23 Onsite Remove

11722 Coniferous 25 Onsite Remove

11723 Coniferous 35 Onsite Remove

11724 Coniferous 19 Onsite Remove

11726 Coniferous 36 Onsite Remove

11727 Coniferous 42 Onsite Remove

11728 Coniferous 26 Onsite Remove

11729 Coniferous 23 Onsite Remove

11730 Coniferous 16 Onsite Remove

11731 Coniferous 28 Onsite Remove

11732 Coniferous 34 Onsite Remove

11733 Coniferous  34 33 Onsite Remove

11734 Coniferous 36 Onsite Remove

11735 Coniferous 36 Onsite Remove

11736 Coniferous 19 Onsite Remove

11737 Coniferous 18 Onsite Remove

11738 Coniferous 27 Onsite Remove

11739 Coniferous 18 Onsite Remove

11740 Coniferous 17 Onsite Remove

11741 Coniferous 16 Onsite Remove

11742 Coniferous 26 Onsite Remove

11743 Coniferous 13 Onsite Remove

11744 Coniferous 26 Onsite Remove

11745 Coniferous 26 Onsite Remove

11747 Coniferous 13 Onsite Remove

11748 Deciduous 6 Onsite Remove

11749 Coniferous 35 Onsite Remove

11750 Deciduous 35 Onsite Remove

11751 Coniferous 16 Onsite Remove

11752 Coniferous 24 Onsite Remove

11753 Coniferous 39 Onsite Remove

11800 Deciduous 6 Onsite Remove

11888 Coniferous 8 Onsite Remove

11894 Coniferous 8 Onsite Remove

11923 Deciduous  10 10 10 Onsite Remove

11978 Deciduous  12 13 Onsite Remove

11979 Coniferous 8 Onsite Remove

11980 Coniferous 6 Onsite Remove

11983 Deciduous 8 Onsite Remove

11991 Coniferous 42 Onsite Remove

11992 Coniferous 11 Onsite Remove

11993 Deciduous 14 Onsite Remove

11998 Coniferous 49 Onsite Remove

11999 Coniferous 8 Onsite Remove

12000 Coniferous 35 Onsite Remove

12017 Coniferous  7 9 Onsite Remove

12024 Deciduous 8 Onsite Remove

12138 Deciduous 22 Onsite Remove

12156 Coniferous 18 Offsite Preserve
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

12164 Coniferous 8 Line Remove

12168 Coniferous 10 Offsite Preserve

12169 Coniferous 15 Offsite Preserve

12173 Deciduous 27 Offsite Remove

12193 Deciduous 27 Offsite Preserve

12197 Deciduous 8 Line Preserve

12203 Deciduous  25 25 Onsite Preserve

12205 Coniferous 16 Onsite Preserve

12210 Coniferous 52 Onsite Remove

12211 Deciduous 12 Onsite Preserve

12212 Coniferous 34 Onsite Remove

12215 Deciduous 9 Onsite Remove

12216 Coniferous 41 Onsite Remove

12217 Coniferous 48 Onsite Preserve

12218 Coniferous 16 Onsite Preserve

12224 Deciduous 40 Onsite Preserve

12227 Coniferous 53 Onsite Preserve

12236 Coniferous 31 Onsite Preserve

12238 Coniferous 41 Onsite Preserve

12249 Coniferous 33 Offsite Preserve

12250 Coniferous 34 Offsite Preserve

12267 Deciduous 66 Onsite Preserve

12269 Coniferous 46 Onsite Preserve

12272 Coniferous 37 Onsite Preserve

12273 Coniferous 40 Onsite Preserve

12279 Deciduous 10 Onsite Preserve

12280 Deciduous 21 Onsite Preserve

12282 Coniferous 16 Onsite Preserve

12288 Coniferous 8 Onsite Preserve

12292 Coniferous 53 Line Preserve

12295 Coniferous 24 Onsite Preserve

12301 Coniferous 35 Onsite Preserve

12304 Coniferous 61 Onsite Preserve

12307 Coniferous 33 Onsite Preserve

12310 Coniferous 16 Onsite Preserve

12311 Coniferous 11 Onsite Preserve

12312 Deciduous  65 48 Onsite Preserve

12314 Coniferous 14 Onsite Preserve

12319 Deciduous 23 Onsite Preserve

12320 Coniferous 20 Onsite Preserve

12321 Coniferous  39 18 Onsite Preserve

12322 Coniferous 9 Onsite Preserve

12327 Deciduous 8 Onsite Remove

12328 Deciduous 9 Onsite Remove

12331 Deciduous  8 7 Onsite Remove

12335 Deciduous  6 6 Onsite Remove

12336 Deciduous 7 Onsite Remove

12338 Coniferous 6 Onsite Remove

12340 Coniferous 16 Onsite Preserve

12341 Deciduous 27 Onsite Preserve

12344 Deciduous 44 Onsite Preserve

12345 Coniferous  7 8 Onsite Preserve

12351 Deciduous 6 Onsite Remove

12353 Deciduous  12 15 Onsite Remove

12369 Deciduous 14 Onsite Remove

12380 Coniferous  17 34 Onsite Preserve

12381 Coniferous  10 10 Onsite Preserve

12382 Deciduous 26 Onsite Preserve

12383 Coniferous 30 Onsite Preserve

12384 Coniferous 44 Onsite Preserve

12389 Coniferous 37 Onsite Preserve

12390 Deciduous 48 Onsite Preserve

12392 Coniferous 33 Onsite Preserve

12393 Coniferous 36 Onsite Preserve

12394 Coniferous 36 Onsite Preserve

12396 Coniferous 11 Onsite Preserve

12398 Coniferous 42 Onsite Preserve
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

12399 Coniferous 8 Onsite Preserve

12401 Coniferous 41 Onsite Preserve

12402 Coniferous 10 Onsite Preserve

12403 Coniferous 11 Onsite Preserve

12404 Coniferous 35 Onsite Preserve

12406 Coniferous 41 Onsite Preserve

12435 Coniferous 42 Onsite Preserve

12438 Coniferous 12 Onsite Preserve

12441 Coniferous 35 Onsite Preserve

12444 Coniferous 36 Onsite Preserve

12450 Coniferous 30 Onsite Preserve

12460 Deciduous 23 Onsite Preserve

12469 Coniferous 30 Onsite Preserve

12473 Coniferous 36 Onsite Preserve

12477 Coniferous 6 Onsite Preserve

12479 Deciduous 10 Onsite Preserve

12484 Coniferous  14 11 Onsite Preserve

12486 Coniferous 29 Onsite Preserve

12487 Coniferous 10 Onsite Preserve

12497 Deciduous 25 Onsite Preserve

12499 Coniferous 41 Onsite Preserve

12500 Coniferous 31 Onsite Preserve

12501 Coniferous 32 Onsite Preserve

12503 Coniferous 35 Onsite Preserve

12508 Coniferous 21 Onsite Preserve

12513 Coniferous 6 Onsite Preserve

12514 Coniferous  42 41 Onsite Preserve

12516 Coniferous 17 Onsite Preserve

12517 Coniferous  44 22 Onsite Preserve

12518 Coniferous 6 Onsite Preserve

12519 Coniferous 28 Onsite Preserve

12520 Coniferous 41 Onsite Preserve

12521 Deciduous 11 Onsite Preserve

12523 Coniferous 39 Onsite Preserve

12524 Deciduous 16 Onsite Preserve

12525 Coniferous 34 Onsite Preserve

12526 Coniferous 10 Onsite Preserve

12529 Coniferous 29 Onsite Preserve

12530 Coniferous 13 Onsite Preserve

12531 Coniferous 30 Onsite Preserve

12533 Coniferous 35 Onsite Preserve

12534 Coniferous 31 Onsite Preserve

12542 Deciduous 25 Onsite Preserve

12543 Coniferous 8 Onsite Preserve

12545 Coniferous 34 Onsite Preserve

12548 Deciduous  25 25 Onsite Preserve

12549 Coniferous 26 Onsite Preserve

12550 Coniferous 9 Onsite Preserve

12551 Coniferous 21 Onsite Preserve

12552 Coniferous 35 Onsite Preserve

12553 Coniferous 21 Onsite Preserve

12554 Coniferous 15 Onsite Preserve

12555 Coniferous 23 Onsite Preserve

12556 Coniferous 17 Onsite Preserve

12557 Coniferous 26 Onsite Preserve

12559 Deciduous  25 25 Onsite Preserve

12560 Coniferous 36 Onsite Preserve

12561 Coniferous 44 Onsite Preserve

12571 Coniferous 20 Onsite Remove

12572 Coniferous 15 Onsite Remove

12573 Coniferous 18 Onsite Remove

12574 Coniferous 30 Onsite Remove

12575 Coniferous 12 Onsite Remove

12576 Coniferous 40 Onsite Remove

12577 Coniferous 30 Onsite Remove

12578 Coniferous 14 Onsite Remove

12579 Coniferous 32 Onsite Remove
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

12581 Coniferous  22 19 12 Onsite Remove

12582 Coniferous 29 Onsite Remove

12583 Coniferous 24 Onsite Remove

12584 Coniferous 17 Onsite Remove

12585 Coniferous 25 Onsite Remove

12586 Coniferous 42 Onsite Remove

12587 Coniferous 18 Onsite Remove

12588 Coniferous 12 Onsite Remove

12589 Deciduous 8 Onsite Remove

12593 Coniferous 21 Onsite Remove

12594 Coniferous 25 Onsite Remove

12596 Deciduous 36 Onsite Remove

12600 Deciduous 9 Onsite Remove

12601 Coniferous 42 Onsite Remove

12602 Coniferous  29 12 Onsite Preserve

12603 Coniferous 15 Onsite Preserve

12604 Coniferous 34 Onsite Preserve

12605 Coniferous 24 Onsite Preserve

12606 Deciduous 10 Onsite Remove

12608 Coniferous 37 Onsite Remove

12610 Coniferous  33 24 Onsite Preserve

12611 Coniferous 15 Onsite Preserve

12612 Deciduous 15 Onsite Preserve

12613 Deciduous 21 Onsite Preserve

12614 Coniferous 29 Onsite Preserve

12615 Deciduous 19 Onsite Preserve

12617 Coniferous 9 Onsite Preserve

12619 Deciduous 15 Onsite Preserve

12620 Coniferous 12 Onsite Preserve

12621 Coniferous 31 Onsite Preserve

12638 Coniferous 21 Onsite Preserve

12643 Deciduous 17 Onsite Preserve

12644 Deciduous 17 Onsite Preserve

12645 Deciduous 26 Onsite Preserve

12646 Coniferous 28 Onsite Preserve

12647 Coniferous 30 Onsite Preserve

12653 Deciduous 19 Onsite Preserve

12655 Deciduous 14 Onsite Preserve

12660 Coniferous 30 Onsite Preserve

12661 Coniferous 31 Onsite Preserve

12663 Coniferous 16 Onsite Preserve

12668 Coniferous 16 Onsite Preserve

12669 Coniferous 29 Onsite Preserve

12670 Coniferous 19 Onsite Preserve

12672 Coniferous 21 Onsite Preserve

12673 Deciduous 18 Onsite Preserve

12675 Coniferous 17 Onsite Preserve

12676 Deciduous 40 Onsite Preserve

12678 Deciduous 11 Onsite Preserve

12679 Coniferous 21 Onsite Preserve

12680 Coniferous 14 Onsite Preserve

12681 Coniferous 41 Onsite Remove

12682 Coniferous 37 Onsite Remove

12683 Deciduous 7 Onsite Remove

12685 Coniferous 10 Onsite Preserve

12686 Coniferous 26 Onsite Preserve

12687 Coniferous 26 Onsite Preserve

12688 Coniferous 37 Onsite Preserve

12689 Coniferous 10 Onsite Preserve

12690 Coniferous 19 Onsite Preserve

12691 Deciduous 12 Onsite Preserve

12692 Deciduous 12 Onsite Preserve

12694 Coniferous 32 Onsite Preserve

12697 Coniferous 34 Onsite Preserve

12700 Coniferous 27 Onsite Preserve

12701 Coniferous 26 Onsite Preserve

12702 Coniferous 35 Onsite Preserve
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

12704 Coniferous 30 Onsite Preserve

12707 Coniferous 10 Onsite Preserve

12710 Deciduous 22 Onsite Preserve

12711 Coniferous 31 Onsite Preserve

12713 Coniferous 15 Onsite Preserve

12714 Coniferous 43 Onsite Preserve

12726 Coniferous 12 Onsite Preserve

12727 Coniferous  19 24 Onsite Preserve

12728 Coniferous 37 Onsite Preserve

12729 Coniferous 25 Onsite Preserve

12746 Coniferous 29 Onsite Preserve

12749 Coniferous 20 Onsite Preserve

12750 Coniferous 39 Onsite Preserve

12753 Coniferous 33 Onsite Preserve

12754 Deciduous 20 Onsite Preserve

12756 Coniferous 10 Onsite Preserve

12764 Coniferous 30 Onsite Preserve

12765 Coniferous 44 Onsite Preserve

12767 Coniferous  26 8 Onsite Preserve

12784 Deciduous 14 Onsite Preserve

12785 Deciduous 10 Onsite Preserve

12786 Coniferous 32 Onsite Preserve

12787 Coniferous 39 Onsite Remove

12788 Coniferous 30 Onsite Remove

12789 Coniferous 22 Onsite Remove

12790 Deciduous 9 Onsite Preserve

12791 Coniferous 29 Onsite Preserve

12793 Coniferous 30 Onsite Preserve

12794 Coniferous 26 Onsite Preserve

12796 Deciduous 14 Onsite Preserve

12797 Coniferous 36 Onsite Preserve

12798 Coniferous 32 Onsite Preserve

12803 Coniferous 19 Onsite Remove

12804 Deciduous  20 21 20 Onsite Remove

12805 Coniferous 27 Onsite Remove

12807 Coniferous 27 Onsite Remove

12809 Coniferous 26 Onsite Preserve

12810 Coniferous 37 Onsite Preserve

12811 Coniferous 9 Onsite Preserve

12817 Coniferous 38 Onsite Preserve

12819 Coniferous 25 Onsite Preserve

12820 Coniferous 24 Onsite Preserve

12821 Coniferous  28 10 Onsite Remove

12822 Coniferous 12 Onsite Remove

12823 Deciduous 24 Onsite Preserve

12824 Deciduous 40 Onsite Preserve

12825 Deciduous 12 Onsite Remove

12826 Deciduous 10 Onsite Remove

12829 Deciduous 21 Onsite Preserve

12830 Deciduous 14 Onsite Preserve

12831 Deciduous 9 Onsite Remove

12832 Deciduous 9 Onsite Preserve

12833 Deciduous 10 Onsite Preserve

12835 Deciduous  10 14 23 29 Onsite Remove

12836 Deciduous 9 Onsite Remove

12850 Deciduous 22 Onsite Remove

12851 Coniferous 32 Onsite Remove

12864 Deciduous 18 Onsite Remove

12865 Deciduous 23 Onsite Remove

12867 Coniferous 41 Onsite Remove

12874 Deciduous 21 Onsite Remove

12877 Coniferous 10 Onsite Remove

12882 Coniferous 13 Onsite Preserve

12883 Coniferous 17 Onsite Preserve

12884 Coniferous 30 Onsite Preserve

12885 Coniferous 19 Onsite Preserve

12886 Deciduous 12 Onsite Preserve
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

12889 Coniferous 34 Onsite Preserve

12890 Coniferous 29 Onsite Preserve

12892 Coniferous 47 Onsite Preserve

12895 Coniferous 38 Onsite Remove

12896 Deciduous 17 Onsite Preserve

12898 Deciduous 43 Onsite Preserve

12899 Deciduous 15 Onsite Preserve

12900 Coniferous 24 Onsite Preserve

12901 Coniferous 28 Onsite Preserve

12902 Deciduous 14 Onsite Remove

12903 Deciduous 9 Onsite Remove

12909 Coniferous 10 Onsite Preserve

12911 Coniferous 21 Onsite Preserve

12912 Coniferous 13 Onsite Preserve

12913 Coniferous 31 Onsite Preserve

12920 Coniferous 41 Onsite Preserve

12921 Coniferous 28 Onsite Preserve

12922 Deciduous  15 10 Onsite Preserve

12927 Deciduous 19 Onsite Preserve

12928 Coniferous 26 Onsite Preserve

12929 Coniferous 31 Onsite Preserve

12930 Coniferous 42 Onsite Preserve

12931 Coniferous 24 Onsite Preserve

12933 Coniferous 21 Onsite Preserve

12939 Deciduous 20 Onsite Preserve

12940 Coniferous 23 Onsite Preserve

12942 Coniferous 24 Onsite Preserve

12943 Coniferous 43 Onsite Preserve

12954 Coniferous 35 Onsite Preserve

12955 Coniferous 20 Onsite Preserve

12957 Coniferous 10 Onsite Preserve

12959 Coniferous 38 Onsite Preserve

12960 Coniferous 33 Onsite Preserve

12962 Coniferous 30 Onsite Preserve

12963 Coniferous 22 Onsite Preserve

12964 Coniferous 28 Onsite Preserve

12965 Coniferous 26 Onsite Preserve

12966 Deciduous 9 Onsite Preserve

12967 Coniferous 23 Onsite Preserve

12969 Coniferous 17 Onsite Preserve

12970 Coniferous 40 Onsite Preserve

12971 Deciduous 14 Onsite Preserve

12972 Coniferous 17 Onsite Preserve

12974 Coniferous 32 Onsite Preserve

12975 Coniferous 42 Onsite Preserve

12976 Deciduous 15 Onsite Preserve

12979 Coniferous 35 Onsite Preserve

12983 Deciduous 17 Onsite Preserve

12986 Deciduous 12 Onsite Preserve

12991 Coniferous 30 Onsite Preserve

12992 Coniferous 32 Onsite Preserve

12995 Deciduous 15 Onsite Preserve

12996 Deciduous 7 Onsite Preserve

13016 Deciduous 11 Onsite Preserve

13019 Deciduous 20 Onsite Preserve

13029 Deciduous 9 Onsite Preserve

13030 Coniferous 40 Onsite Preserve

13031 Coniferous 38 Onsite Preserve

13032 Coniferous 26 Onsite Preserve

13034 Coniferous 39 Onsite Preserve

13035 Coniferous 8 Onsite Preserve

13037 Coniferous 32 Onsite Preserve

13040 Coniferous 35 Onsite Preserve

13064 Coniferous 27 Onsite Preserve

13075 Coniferous 42 Onsite Preserve

13078 Coniferous 27 Onsite Preserve

13080 Coniferous  44 16 Onsite Preserve
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

13084 Deciduous 10 Onsite Preserve

13085 Coniferous 11 Onsite Preserve

13090 Deciduous 20 Onsite Preserve

13091 Coniferous 44 Onsite Preserve

13093 Coniferous 41 Onsite Preserve

13094 Coniferous 16 Onsite Preserve

13095 Coniferous 40 Onsite Preserve

13096 Coniferous 23 Onsite Preserve

13097 Coniferous 18 Onsite Preserve

13098 Coniferous  22 16 Onsite Preserve

13099 Coniferous 30 Onsite Preserve

13100 Deciduous 8 Onsite Preserve

13138 Coniferous 35 Onsite Preserve

13139 Coniferous 16 Onsite Preserve

13140 Coniferous 20 Onsite Preserve

13141 Coniferous 32 Onsite Preserve

13142 Coniferous 13 Onsite Remove

13143 Coniferous 29 Onsite Remove

13147 Coniferous 24 Onsite Remove

13150 Coniferous 32 Onsite Remove

13151 Deciduous 8 Onsite Remove

13152 Coniferous 21 Onsite Preserve

13153 Coniferous 25 Onsite Preserve

13154 Deciduous 6 Onsite Preserve

13159 Coniferous 27 Onsite Remove

13162 Deciduous  17 16 Onsite Preserve

13163 Coniferous 38 Onsite Preserve

13164 Coniferous 20 Onsite Remove

13165 Coniferous 37 Onsite Remove

13170 Deciduous 6 Onsite Remove

13173 Deciduous 8 Onsite Preserve

13183 Coniferous 25 Onsite Preserve

13186 Coniferous 30 Onsite Preserve

13187 Coniferous 29 Onsite Preserve

13193 Coniferous 17 Onsite Preserve

13194 Coniferous 8 Onsite Preserve

13197 Coniferous 20 Onsite Preserve

13207 Deciduous 8 Onsite Preserve

13303 Deciduous 6 Onsite Remove

13395 Deciduous 6 Onsite Remove

13396 Deciduous 6 Onsite Remove

13398 Deciduous 7 Onsite Remove

13405 Deciduous 6 Onsite Remove

13407 Deciduous 6 Onsite Remove

13435 Coniferous 8 Onsite Remove

13436 Coniferous 8 Onsite Remove

13437 Coniferous 8 Onsite Remove

13438 Deciduous 6 Onsite Remove

13439 Deciduous 6 Onsite Remove

13440 Deciduous 6 Onsite Remove

30082 Deciduous  22 12 13 Onsite Remove

30105 Coniferous 21 Onsite Remove

30106 Deciduous 37 Onsite Remove

30116 Coniferous  6 8 Onsite Remove

30118 Coniferous 9 Onsite Remove

30120 Coniferous 17 Onsite Remove

30124 Coniferous 18 Onsite Remove

30126 Coniferous 16 Onsite Remove

30128 Coniferous 8 Onsite Remove

30130 Coniferous 22 Onsite Remove

30132 Coniferous 7 Onsite Remove

30134 Coniferous 10 Onsite Remove

30136 Coniferous 13 Onsite Remove

30138 Coniferous 15 Onsite Remove

30140 Coniferous 12 Onsite Remove

30142 Coniferous 9 Onsite Remove

30144 Coniferous 10 Onsite Remove
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

30145 Coniferous 8 Onsite Remove

30147 Deciduous  18 34 Onsite Remove

30148 Coniferous 8 Onsite Remove

30150 Coniferous 35 Onsite Remove

30152 Deciduous 6 Onsite Remove

30154 Deciduous 11 Onsite Remove

30155 Coniferous 35 Onsite Remove

30157 Deciduous 11 Onsite Remove

30158 Coniferous 39 Onsite Remove

30160 Deciduous 10 Onsite Remove

30162 Deciduous 16 Onsite Remove

30164 Deciduous 18 Onsite Remove

30166 Deciduous 6 Onsite Remove

30168 Deciduous 12 Onsite Remove

30169 Deciduous 24 Onsite Remove

30171 Coniferous  7 7 Onsite Remove

30173 Deciduous 21 Onsite Remove

30175 Deciduous 14 Onsite Remove

30176 Deciduous 16 Onsite Remove

30177 Deciduous 6 Onsite Remove

30179 Deciduous 14 Onsite Remove

30199 Deciduous  13 6 Onsite Remove

30200 Coniferous 21 Line Remove

30201 Coniferous 35 Line Remove

30202 Deciduous 9 Offsite Remove

30203 Coniferous 34 Line Remove

30232 Coniferous 45 Onsite Remove

30233 Deciduous 7 Onsite Remove

30235 Deciduous 10 Onsite Remove

30236 Coniferous 45 Onsite Remove

30238 Coniferous 8 Onsite Remove

30240 Coniferous 46 Onsite Remove

30243 Coniferous 28 Onsite Remove

30244 Coniferous 44 Onsite Remove

30245 Deciduous 7 Onsite Remove

30246 Deciduous 11 Onsite Remove

30247 Deciduous 9 Onsite Remove

30249 Coniferous 52 Onsite Remove

30251 Deciduous 9 Onsite Remove

30252 Deciduous 9 Onsite Remove

30254 Deciduous 6 Onsite Remove

30255 Coniferous 43 Onsite Remove

30257 Deciduous 13 Onsite Remove

30296 Deciduous 10 Onsite Remove

30297 Deciduous 10 Onsite Remove

30298 Deciduous 10 Onsite Remove

30299 Coniferous 47 Onsite Remove

30300 Deciduous 8 Onsite Remove

30301 Deciduous 8 Onsite Remove

30302 Deciduous  9 9 Onsite Remove

30303 Deciduous  9 9 Line Remove

30304 Deciduous 9 Offsite Remove

30305 Coniferous 47 Onsite Remove

30306 Coniferous 24 Onsite Remove

30307 Coniferous 7 Onsite Remove

30308 Coniferous 6 Onsite Remove

30353 Coniferous 27 Onsite Remove

30366 Coniferous 19 Onsite Remove

30367 Coniferous 7 Onsite Remove

30368 Coniferous 8 Onsite Remove

30370 Coniferous 7 Onsite Remove

30371 Coniferous 17 Onsite Remove

30372 Coniferous 12 Onsite Remove

30374 Coniferous 14 Onsite Remove

30375 Deciduous 9 Onsite Remove

30376 Coniferous 33 Onsite Remove

30378 Coniferous 36 Onsite Remove
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

30380 Coniferous 9 Onsite Remove

30381 Coniferous 42 Onsite Remove

30383 Coniferous 6 Onsite Remove

30384 Coniferous 6 Onsite Remove

30385 Coniferous 6 Onsite Remove

30386 Coniferous 6 Onsite Remove

30387 Coniferous 7 Onsite Remove

30388 Coniferous 7 Onsite Remove

30389 Coniferous 7 Onsite Remove

30390 Deciduous 9 Onsite Remove

30391 Coniferous 36 Onsite Remove

30392 Coniferous 50 Onsite Remove

30394 Coniferous 26 Onsite Remove

30450 Coniferous 8 Onsite Remove

30451 Coniferous 25 Onsite Remove

30453 Deciduous 10 Onsite Remove

30455 Coniferous 28 Onsite Remove

30457 Coniferous 10 Onsite Remove

30476 Coniferous 46 Onsite Remove

30477 Coniferous 24 Onsite Remove

30478 Coniferous 36 Onsite Remove

30479 Deciduous 10 Onsite Remove

30577 Deciduous 40 Onsite Remove

30662 Deciduous  10 9 Onsite Remove

30675 Deciduous 10 Onsite Remove

30687 Coniferous 15 Onsite Remove

30694 Coniferous 38 Onsite Remove

30696 Coniferous 9 Onsite Remove

30698 Deciduous 8 Onsite Remove

30700 Deciduous 12 Onsite Remove

30701 Deciduous 9 Onsite Remove

31538 CONIFEROUS 12 17 15 Offsite Preserve

31539 CONIFEROUS 7 Offsite Preserve

31540 CONIFEROUS 17 Offsite Preserve

31541 CONIFEROUS 35 Offsite Preserve

31542 CONIFEROUS 16 Offsite Preserve

31543 CONIFEROUS 16 Offsite Preserve

31544 CONIFEROUS 6 Offsite Preserve

31545 CONIFEROUS 22 16 Offsite Preserve

31546 CONIFEROUS 10 7 15 Offsite Preserve

31547 CONIFEROUS 13 Offsite Preserve

31548 CONIFEROUS 16 16 Offsite Preserve

31549 CONIFEROUS 7 Offsite Preserve

31550 CONIFEROUS 9 8 Offsite Preserve

31551 CONIFEROUS 7 Offsite Preserve

31552 Coniferous  19 20 Offsite Preserve

31553 Coniferous 23 Offsite Preserve

31554 Coniferous 17 Offsite Preserve

31555 Coniferous 12 Offsite Preserve

31556 Coniferous  10 10 Offsite Preserve

31557 Coniferous 14 Offsite Preserve

31558 Coniferous 20 Offsite Preserve

31559 Coniferous 16 Offsite Preserve

31560 Coniferous 12 Offsite Preserve

31561 Coniferous 21 Offsite Preserve

31562 Coniferous 11 Offsite Preserve

31563 Coniferous  11 13 6 Offsite Preserve

31564 Coniferous 13 Offsite Remove

31565 Coniferous  6 15 Offsite Remove

31566 Coniferous  15 6 Offsite Remove

31567 Coniferous 14 Offsite Remove

31568 Coniferous  14 7 Offsite Remove

31569 Coniferous  12 8 Offsite Remove

31570 Coniferous 9 Offsite Remove

31571 Coniferous 9 Offsite Remove

31572 Coniferous 11 Offsite Remove

31573 Coniferous 9 Offsite Remove
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Iseli Estates Preliminary Tree Preservation and Removal Table

TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

31574 Coniferous 12 Offsite Remove

31575 Coniferous 16 Offsite Remove

31576 Coniferous  12 12 Onsite Remove

31577 Coniferous 8 Onsite Remove

31579 Coniferous 9 Onsite Remove

31580 Coniferous  11 8 Onsite Remove

31581 Coniferous 12 Onsite Remove

31582 Coniferous  7 13 Onsite Remove

31583 Coniferous 7 Onsite Remove

31584 Coniferous  9 12 Onsite Remove

31585 Coniferous  13 12 Onsite Remove

31586 Coniferous 10 Onsite Remove

31587 Coniferous 6 Onsite Remove

31588 Coniferous 8 Onsite Remove

31589 Coniferous 8 Onsite Remove

31590 Coniferous 13 Onsite Remove

31591 Coniferous 13 Onsite Remove

31592 Coniferous 13 Onsite Remove

31593 Coniferous 9 Onsite Remove

31594 Coniferous  11 6 9 Onsite Remove

31595 Coniferous 12 Onsite Remove

31596 Coniferous 16 Onsite Remove

31597 Coniferous 11 Onsite Remove

31598 Coniferous 13 Onsite Remove

31599 Coniferous 6 Onsite Remove

31600 Coniferous 7 Onsite Remove

31601 Coniferous 7 Onsite Remove

31602 Coniferous 18 Onsite Remove

31603 Coniferous  6 6 Onsite Remove

31604 Coniferous 7 Onsite Remove

31605 Coniferous  19 18 7 8 Onsite Remove

31606 Coniferous 12 Onsite Remove

31607 Coniferous  9 9 8 7 8 12 8 Onsite Remove

31608 Coniferous 13 Onsite Remove

31609 Coniferous  15 6 Onsite Remove

31610 Coniferous 14 Onsite Remove

31611 Coniferous 18 Onsite Remove

31612 Coniferous 9 Onsite Remove

31613 Coniferous  12 16 Onsite Remove

31614 Coniferous 13 Onsite Remove

31615 Coniferous  6 13 13 Onsite Remove

31616 Coniferous  6 16 Onsite Remove

31617 Coniferous 11 Onsite Remove

31618 Coniferous 16 Onsite Remove

31619 Coniferous 15 Onsite Remove

31620 Coniferous 15 Onsite Remove

31621 Coniferous 7 Onsite Remove

31622 Coniferous 7 Onsite Remove

31623 Coniferous 9 Onsite Remove

31624 Coniferous 6 Onsite Remove

31625 Coniferous 10 Onsite Remove

31626 Coniferous 18 Onsite Remove

31627 Coniferous 16 Onsite Remove

31628 Coniferous 12 Onsite Remove

31629 Coniferous 11 Onsite Remove

31630 Coniferous 12 Onsite Remove

31631 Coniferous 6 Onsite Remove

31632 Coniferous 6 Onsite Remove

31633 Coniferous 6 Onsite Remove

31634 Coniferous 23 Onsite Remove

31635 Coniferous  12 10 8 8 Onsite Remove

31636 Coniferous 16 Onsite Remove

31637 Coniferous  12 6 8 Onsite Remove

31638 Coniferous 11 Onsite Remove

31639 Coniferous 8 Onsite Remove

31640 Coniferous  13 9 9 Onsite Remove

31641 Coniferous 9 Onsite Remove
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TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

31642 Deciduous  25 25 Onsite Remove

31643 Deciduous  21 25 Onsite Remove

31644 Deciduous 20 Onsite Remove

31645 Deciduous 18 Onsite Remove

31646 Deciduous  28 8 Onsite Remove

31647 Deciduous 12 Onsite Remove

31648 Deciduous 21 Onsite Remove

31649 Deciduous 11 Onsite Preserve

31660 Coniferous 8 Onsite Remove

31661 Coniferous 7 Onsite Remove

31662 Coniferous 8 Onsite Remove

31663 Coniferous 10 Onsite Remove

31665 Coniferous 6 Onsite Preserve

31666 Coniferous 8 Onsite Preserve

31667 Coniferous 7 Onsite Preserve

31668 Coniferous 12 Onsite Preserve

31669 Coniferous 12 Onsite Preserve

31670 Coniferous 8 Onsite Preserve

31675 Coniferous 41 Onsite Remove

31676 Deciduous 12 Onsite Remove

31677 Coniferous 40 Onsite Remove

31678 Coniferous 32 Onsite Remove

31679 Coniferous 18 Onsite Remove

31680 Coniferous 8 Onsite Remove

31681 Coniferous 35 Onsite Remove

31682 Coniferous 43 Onsite Remove

31683 Coniferous 38 Onsite Remove

31684 Deciduous 15 Onsite Remove

31685 Coniferous  13 10 Onsite Remove

31686 Deciduous 6 Onsite Remove

31687 Deciduous 9 Onsite Remove

31688 Deciduous 11 Onsite Remove

31689 Coniferous 35 Onsite Remove

31690 Coniferous 36 Onsite Remove

31691 Coniferous 11 Onsite Remove

31692 Coniferous 12 Onsite Remove

31693 Coniferous 11 Onsite Remove

31694 Coniferous 49 Onsite Remove

31695 Coniferous 45 Onsite Preserve

31696 Deciduous 11 Onsite Preserve

31697 Coniferous 31 Onsite Remove

31698 Deciduous 8 Onsite Preserve

31705 Deciduous 9 Onsite Preserve

31706 Deciduous 8 Onsite Preserve

31707 Coniferous 37 Onsite Preserve

31732 Deciduous 7 Onsite Remove

31733 Deciduous 11 Onsite Remove

31734 Coniferous 6 Onsite Remove

31735 Deciduous 8 Onsite Remove

31736 Deciduous 10 Onsite Remove

31737 Coniferous 35 Onsite Remove

31738 Coniferous 40 Onsite Remove

31739 Deciduous 8 Onsite Remove

31740 Deciduous 9 Onsite Remove

31741 Coniferous 32 Onsite Remove

31742 Coniferous 37 Onsite Remove

31743 Coniferous 22 Onsite Remove

31744 Coniferous 26 Onsite Remove

31745 Deciduous 12 Onsite Remove

31746 Coniferous 7 Onsite Preserve

31747 Deciduous 8 Onsite Preserve

31755 Coniferous 42 Onsite Preserve

31756 Deciduous 7 Onsite Preserve

31757 Deciduous 7 Onsite Preserve

31758 Deciduous 24 Onsite Preserve

31759 Coniferous 48 Onsite Remove

31760 Deciduous  9 10 10 10 Onsite Preserve
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TREE NO. TYPE DBH(IN.) ONSITE/OFFSITE/LINE REMOVE/PRESERVE

31768 Deciduous  14 6 Onsite Preserve

31769 Coniferous 35 Onsite Remove

31770 Deciduous 10 Onsite Remove

31771 Deciduous 9 Onsite Remove

31772 Deciduous 11 Onsite Remove

31773 Deciduous 10 Onsite Remove

31774 Deciduous 7 Onsite Remove

31775 Deciduous 15 Onsite Remove

31790 Coniferous 6 Onsite Remove

31811 Coniferous 13 Onsite Remove

31812 Deciduous  7 8 6 Onsite Preserve

31813 Deciduous 8 Onsite Preserve

70000 Coniferous 12 Offsite Preserve

70001 Coniferous 8 Offsite Preserve

70002 Coniferous 13 Offsite Preserve

70003 Coniferous 12 Offsite Remove

70004 Coniferous 37 Offsite Remove

70005 Coniferous 29 Offsite Remove

70006 Coniferous 10 Offsite Preserve

70007 Coniferous 8 Offsite Preserve

70008 Coniferous 16 Offsite Preserve

70009 Coniferous 36 Offsite Preserve

70010 Coniferous 10 Offsite Preserve

70011 Coniferous 11 Offsite Preserve

70012 Coniferous 26 Offsite Preserve

TOTAL NUMBER OF EXISTING TREES INVENTORIED = 896

TOTAL NUMBER OF EXISTING ONSITE TREES = 827

TOTAL NUMBER OF EXISTING ONSITE TREES TO BE REMOVED = 491

TOTAL NUMBER OF EXISTING ONSITE TREES TO BE PRESERVED = 336

TOTAL NUMBER OF EXISTING OFFSITE TREES = 62

TOTAL NUMBER OF EXISTING OFFSITE TREES TO BE REMOVED = 19

TOTAL NUMBER OF EXISTING OFFSITE TREES TO BE PRESERVED = 43

TOTAL NUMBER OF EXISTING LINE TREES = 7

TOTAL NUMBER OF EXISTING LINE TREES TO BE REMOVED = 5

TOTAL NUMBER OF EXISTING LINE TREES TO BE PRESERVED = 2
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Exhibit M: High-Priority and Second-Priority  
Open Space Classification Plan 
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Exhibit N: WES Sanitary Sewer  
Design Modification Request 
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March 9, 2022 

Don Kemp – Development Review Supervisor  

Clackamas County Service District No. 1 

Clackamas County Water Environment Services (WES) 

150 Beavercreek Road 

Oregon City, OR 97045 

 

RE: Section 1.7 – Sanitary Sewer Standard Modification Request – Iseli Estates 

 14917 SE 142nd Avenue Clackamas, OR 97015 

 Clackamas County Assessor’s Information: Map 22E11A Tax Lots 600 and 800 

 

Dear Don: 

Per Section 1.7 of the 2013 Clackamas County Service District No. 1 Sanitary Sewer Standards, 

the purpose of this letter is to request a modification to the sanitary sewer standards. This 

modification request is related to Sections 5.2.3, 5.3.6, and 5.5.10 of the 2013 Clackamas County 

Service District No. 1 (the District) Sanitary Sewer Standards. 

 

Section 5.2.3 Standard: 

Sanitary Sewer Requirements – Minimum Slope and Velocity Design 

The Engineer shall design the sanitary sewer mainline using the minimum design slope of 0.0100 ft/ft 

in most cases. 

In general the slope of a sanitary sewer mainline which dead ends and will not be extended shall have 

the last segment(s) or four hundred feet (400”) designed with a minimum slope of 0.0200 ft/ft so it 

will have adequate slope to self‐clean. 

Section 5.2.3 Standard Modification Request: 

 The following sanitary sewer main line slope modifications are requested: 

o The main line slope for 1 to 5 homes shall be 0.0150 ft/ft. 

o The main line slope for 6 to 10 homes shall be 0.0100 ft/ft. 

o The main line slope for 11 to 20 homes shall be 0.0075 ft/ft. 

o The main line slope for more than 20 homes shall be 0.0050 ft/ft. 

Reasons, Comparisons, and References: 

Due to existing sanitary sewer main line connection elevations and topographical site 

constraints, these minimum sanitary sewer main line slope modifications are needed. This 

was provided in the sanitary sewer profile provided to Erik Carr Bertram during his review 

and prior to issuing the WES Service Provider Letter. 

  

Section 5.3.6 Standard: 

Alignment and Cover – Minimum Cover 
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Under normal conditions, sanitary sewers shall be placed with a minimum cover of eight feet in 

roadways and six feet of cover in easements. 

Reasons, Comparisons, and References: 

Due to existing sanitary sewer main line connection elevations and topographical site constraints, 

this minimum sanitary sewer main line cover modification is needed. As shown in the sanitary sewer 

profile required by Erik Carr Bertram during his review and prior to issuing the WES Service Provider 

Letter, the current 8 foot minimum will need to be reduced to a 4 to 5 foot minimum. 

 

Section 5.3.6 Standard Modification Request: 

 The following minimum sanitary sewer main line cover modification is requested: 

The minimum cover for the sanitary sewer main line shall be 3 feet, from top of 

pipe to top of pavement in both roadways and easements. 

Reasons, Comparisons, and References: 

Due to existing sanitary sewer main line connection elevations and topographical site constraints, 

this minimum sanitary sewer main line cover modification may be needed. 

 

Section 5.5.10 Standard: 

Service Connection ‐ Minimum Depth 

The minimum depth of the Service Connection lateral shall be six feet (6’) at the property line 

crossing. 

Section 5.5.10 Standard Modification Request: 

 The following minimum service connection cover modification is requested: 

o The minimum service connection cover shall be 3.50 feet, from top of 

pipe to top of finished grade at the property line. 

Reasons, Comparisons, and References: 

Due to existing sanitary sewer main line connection elevations and topographical site constraints, 

this minimum service connection pipe cover modification is needed. 

Thank you for your consideration. 

Sincerely, 

AKS ENGINEERING & FORESTRY, LLC 

 

Nathan McCarty - PE 

 

   



Z0127-22

A

A

MSalo
Received_1







Z0128-22

A

A

MSalo
Received_1













Z0129-22-CMP

A

A

MSalo
Received_1









 

 
12965 SW Herman Road, Suite 100 

Tualatin, OR 97062 

(503) 563-6151 

 

 

 

Land Use Application  
for Habitat Conservation Area Permit 

at Iseli Estates   
  

 
 

 

Date: Updated April 2022 

  

Submitted to: Clackamas County 
Planning and Zoning Division 
150 Beavercreek Road, 2nd Floor 
Oregon City, OR 97045 
 

  

Applicant: Rian Park Development, Inc. 
PO Box 2559 
Oregon City, OR 97045 

  

AKS Job Number: 8881 



 

 

Table of Contents 

Contents 
I. Executive Summary ....................................................................................................................2 

II. Site Description/Setting ..............................................................................................................2 

III. Applicable Review Criteria ..........................................................................................................2 

CLACKAMAS COUNTY ZONING AND DEVELOPMENT ORDINANCE ........................................................... 2 

Section 700  Special Districts ............................................................................................................. 2 

Section 706 Habitat Conservation Area District (HCAD) ................................................................ 2 

706.02  Area of Application ....................................................................................................... 2 

706.06  Development Review Requirements ............................................................................ 3 

706.07  Submittal Requirements ............................................................................................... 5 

706.08  Construction Management Plans .................................................................................. 6 

706.09  HCA Map Verification .................................................................................................... 7 

706.10  Habitat Conservation Area Development Permits ........................................................ 7 

706.11  Setbacks ...................................................................................................................... 12 

IV. Conclusion ................................................................................................................................ 12 

 

 

Exhibits 
Exhibit A:   Preliminary Plans 

Exhibit B:   Clackamas County Land Use Application Forms 

Exhibit C:   Vesting Deed 

Exhibit D: Clackamas County Assessor’s Map 

Exhibit E:     Natural Resource Assessment Report 

Exhibit F:     Pre-Application Conference Summary 

 

 



  

 

Iseli Estates – Clackamas County 
HCA Development Permit 

Updated April 2022 
Page 1   

 

 

 
  

Land Use Application  
for Habitat Conservation Area Permit 

at Iseli Estates 
   

 Submitted to: Clackamas County 
Planning and Zoning Division 
150 Beavercreek Road, 2nd Floor 
Oregon City, OR 97045 

   

 Applicant: Rian Park Development, Inc. 
PO Box 2559 
Oregon City, OR 97045 

   

 Property Owner: Iseli Family Trust 
14917 SE 142nd Avenue 
Clackamas, OR 97015 

   

 Applicant’s Consultant: AKS Engineering & Forestry, LLC 
12965 SW Herman Road, Suite 100    
Tualatin, OR 97062 
 

 Contact: Maria Miller, AICP 

 Email: mariam@aks-eng.com  

 Phone: (503) 563‐6151  

   

 Site Location: 14917 SE 142nd Avenue 
Clackamas, OR 97015 

   

 Clackamas County  
Assessor’s Map: 

  
2 2E 11A, Tax Lots 600 and 800 

   

 Site Size: ±21.12 

   

 Land Use Districts: Future Urban 10-Acre (FU-10) and Urban Low Density 
Residential Zoning District (R-8.5) 
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I. Executive Summary  
On behalf of Rian Park Development, Inc. (Applicant), AKS Engineering & Forestry, LLC submits this 

application for a Habitat Conservation Area (HCA) Development Permit associated with Iseli Estates 

Planned Unit Development (PUD). This application is being submitted concurrently with a Type III land use 

application for a 40-lot Subdivision/PUD and a Zone Change.  

Iseli Estates PUD protects ±9.6 acres, or ±45 percent of the total PUD area, of natural resources, which 

include primary protected water features and Habitat Conservation Area in one continuous Open Space 

tract. Public streets, underground utilities, and residential lots have been sited outside of the HCA 

boundary. Compliance with Section 706 Habitat Conservation Area District (HCAD) is required due to a 

small area of an unavoidable encroachment into HCA (±700 square feet) to install stormwater drainage 

infrastructure (a stormwater line outfall structure and a riprap pad, which protects the bank from erosion). 

The following materials are included with this land use application: 

• Habitat Conservation Area Development Permit  

• Habitat Conservation Area Map Verification 

• Construction Management Plan  

This written narrative, together with the preliminary plans, Natural Resource Assessment, and other 

documentation included in the application materials, establishes that the application complies with the 

applicable approval criteria. This documentation represents substantial evidence and provides the basis 

for the County’s approval of the application. 

II. Site Description/Setting 
The subject property totals ±21.12 acres and is situated to the west of the intersection of SE 142nd Avenue 

and SE Wenzel Drive in unincorporated Clackamas County, with frontage on SE 142nd Avenue. The 

property consists of two tax lots (Tax Lots 600 and 800 on Clackamas County Assessor's Map 2 2E 11A), 

which, combined, constitute a single lot of record. The western portion of the site is unimproved and 

consists of steep forested areas sloping down towards Sieben Creek, which runs southerly through Tax 

Lot 600.  The eastern portion of Tax Lot 600 is relatively flat and contains two single-family residences and 

several detached structures, which are planned to be removed.  Tax Lot 800, to the south, contains mostly 

steep slopes and is currently unimproved.  

III. Applicable Review Criteria 
CLACKAMAS COUNTY ZONING AND DEVELOPMENT ORDINANCE 

Section 700  Special Districts   

Section 706 Habitat Conservation Area District (HCAD) 

706.02  Area of Application 

A. Section 706 applies in the Habitat Conservation Area District (HCAD). The 
HCAD applies to all parcels containing a Habitat Conservation Area (HCA). 
The HCAD also applies to any area that is less than 100 feet outside the 
boundary of an HCA even if the area is not located on the same parcel as the 
HCA. HCAs are identified on maps adopted by reference in Chapter 3 of the 
Comprehensive Plan (hereinafter referred to as the HCA Map) and are 
categorized as High, Moderate, or Low HCA. Notwithstanding the HCA 
Map, however, Section 706 does not apply to areas that are outside both the 
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Metropolitan Service District Boundary and the Portland Metropolitan Urban 
Growth Boundary. 

Response:   The subject property is located inside the Metro Urban Growth Boundary (UGB) and 

contains mapped High and Moderate Habitat Conservation Areas (HCA); therefore, 

Section 706 applies to this project. The Applicant concurs with the County’s HCA map and 

has identified the location of the HCA boundary in the Natural Resource Assessment 

Report (Exhibit E), as well as on the preliminary plans (Exhibit A). 

 Figure 1, HCA Map 

 

706.06  Development Review Requirements  

The following review requirements are applicable to development in the 
Habitat Conservation Area District (HCAD) unless such development is 
exempt pursuant to Subsection 706.04. 

A.  A Construction Management Plan (CMP), consistent with Subsection 706.08, 
shall be required for development in the HCAD, regardless of whether 
development will occur within an HCA.  ...  An application for a CMP shall be 
reviewed pursuant to one of the following processes: 

1.  The application shall be reviewed as a Type I application pursuant 
to Section 1307; or  

2.  The application shall be filed concurrently with an application for 
review under Subsection 706.06(B) or 706.06(C), in which case the 
applications will be consolidated and reviewed pursuant to the 
process required by Subsection 706.06(B)(4) or 706.06(C)(3), 
respectively; 
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Response:   An application for a Construction Management Plan is included with this HCA 

Development Permit Application. 

B.  In order to confirm the location of an HCA, HCA Map Verification, consistent 
with Subsection 706.09, shall be required or allowed as follows: 

1.  HCA Map Verification shall be required for:  

a.  Development that is proposed to be either in an HCA or less 
than 100 feet outside of the boundary of an HCA, as shown 
on the HCA Map; or  

b.  A parcel that:  

i.  Either contains an HCA, or any part of which is less 
than 100 feet outside the boundary of an HCA, as 
shown on the HCA Map; and  

ii.  Is the subject of a land use application for a 
partition, subdivision, or any other land use 
application the approval of which would authorize 
new development on the subject parcel. 

3.  If a parcel is subject to Subsection 706.06(B)(1)(b), an application for 
HCA Map Verification shall be filed concurrently with the other land 
use application referenced in Subsection 706.06(B)(1)(b)(ii) unless a 
previously approved HCA Map Verification for the subject property 
remains valid.  

4.  An application for HCA Map Verification shall be reviewed as a Type 
II application pursuant to Section 1307 unless the application is filed 
concurrently with another land use application that requires review 
as a Type III application, in which case the applications will be 
consolidated and reviewed as a Type III application pursuant to 
Section 1307. 

Response:   An application for an HCA Map Verification is included with this HCA Development Permit 

Application. 

C.  An HCA Development Permit, consistent with Subsection 706.10, shall be 
required for:  

1.  Development in an HCA or for a parcel that:  

a.  Contains an HCA; and  

b.  Is the subject of a land use application for a partition or 
subdivision.  

2.  If a parcel is subject to Subsections 706.06(C)(1)(a) and (b), an 
application for an HCA Development Permit shall be filed 
concurrently with the application for a partition or subdivision. 

3.  An application for an HCA Development Permit shall be reviewed as 
a Type II application pursuant to Section 1307 unless the application 
is filed concurrently with another land use application that requires 
review as a Type III application, in which case the applications will 
be consolidated and reviewed as a Type III application pursuant to 
Section 1307. 

Response:   This application for HCA Development Permit is being filed concurrently with Iseli Estates 

PUD and Zone Change Application. 
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[…] 

706.07  Submittal Requirements 

In addition to the submittal requirements identified in Subsection 1307.07(C), 
applications filed pursuant to Section 706 shall comply with the following submittal 
requirements. 

A.  An application for a Construction Management Plan shall include:  

1.  A site plan of the subject property, drawn to scale and identifying the 
following:  

a.  Location and type of existing and proposed development, 
including but not limited to, building footprints, roads, 
driveways, parking areas, utilities, onsite sewage disposal 
systems, wells, landscaping, and filling or grading in an 
amount greater than 10 cubic yards.  Label each element as 
existing or proposed;    

b.  Location and width of existing adjacent roads and road 
rights-of-way; 

c.  Location of the Habitat Conservation Area (HCA) as shown 
on the HCA Map or as identified pursuant to an approved 
HCA Map Verification;  

d.  Drip lines outside the HCA of trees that are inside the HCA;   

e.  Distance between the HCA boundary and proposed 
development outside the HCA;  

f.  The site ingress and egress proposed to be used by 
construction vehicles;  

g.  Proposed equipment and material staging and stockpile 
areas;  

and  

h.  Proposed orange construction fencing required pursuant to 
Subsection 706.08(B);   

2.  An Erosion Prevention and Sediment Control (EPSC) plan.  This 
plan may be included on the site plan if acceptable to the EPSC 
regulatory authority; and 

3.  If a modification or waiver of the construction fencing requirement 
of Subsection 706.08(B) is proposed, a narrative demonstrating 
compliance with Subsection 706.08(B)(1) or (2). 

Response:   An application for a Construction Management Plan is included with this submittal, and 

the required information is provided in the preliminary plans (Exhibit A) and the Natural 

Resource Assessment Report (Exhibit E). 

B.  An application for HCA Map Verification shall include:  

1.  A summer 2002 aerial photograph of the subject property, with lot 
lines shown, at a scale of at least one map inch equal to 50 feet for 
lots of 20,000 or fewer square feet, and a scale of at least one map inch 
equal to 100 feet for larger lots (available from the Metro Data 
Resource Center, 600 N.E. Grand Ave., Portland, OR 97232; 503-797-
1742);  
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Response:   A summer 2002 aerial photograph of the subject property is included in the Natural 

Resource Assessment (Exhibit E). Subsections 706.07.B.2-4 are not applicable. 

C.  An application for an HCA Development Permit under Subsection 706.10(A) 
shall include: 

1.  A site plan of the subject property, drawn to scale and identifying the 
following:  

a.  Location and type of existing and proposed development, 
including but not limited to, building footprints, roads, 
driveways, parking areas, utilities, onsite sewage disposal 
systems, wells, landscaping, and filling or grading in an 
amount greater than 10 cubic yards.  Label each element as 
existing or proposed;       

b.  Location and width of existing adjacent roads and road 
rights-of-way; 

c.  Location of the HCA as identified pursuant to a valid HCA 
Map Verification, and including the location of High, 
Moderate, and Low HCA;    

d.  Location of any rivers, streams, wetlands, and flood areas;   

e.  Location of agricultural areas (e.g. pastures, orchards);  

f.  Location of naturalized areas (e.g. meadows, woods);  

g.  Drip lines outside the HCA of trees that are inside the HCA;  

h.  …  For properties containing one acre or more of HCA, the 
applicant may approximate the number of trees within the 
HCA that are greater than six inches DBH and the DBH 
range, and provide a listing of the dominant species;   

i.  The location of all trees with a DBH of six inches or greater 
that are proposed to be removed, identified by DBH and 
species;  

j.  The site ingress and egress proposed to be used by 
construction vehicles;   

k.  Proposed equipment and material staging and stockpile 
areas;  

and  

l.  Location of any Water Quality Resource Area regulated by 
Section 709; 

Response:   The preliminary plans (Exhibit A) include the information required above, as applicable.  

2.  A mitigation plan that demonstrates compliance with Subsections 
706.10(A)(6), (7), and, if applicable, (8);  

Response:   A mitigation plan provided in the Natural Resource Assessment (Exhibit E) meets the 

requirements of Subsections 706.10(A)(6) and (7). 

… 

706.08  Construction Management Plans 

A Construction Management Plan (CMP) shall comply with the following criteria.  
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A.  Erosion prevention and sediment control (EPSC) measures shall be required 
and shall comply with the standards of the EPSC regulatory authority.    

B.  Orange construction fencing (i.e. safety fencing, snow fencing, or a 
comparable product) shall be installed on or outside the boundary of the 
HCA, except where the drip line of a protected tree extends outside the HCA, 
in which case the drip line shall be included inside the fencing.  This 
requirement may be modified or waived if:  

1.  Disturbance of the HCA is authorized pursuant to Subsection 706.04 
or 706.10, in which case the fencing shall be installed in such a 
manner as to protect the area of the HCA not authorized for 
disturbance; or  

2.  The HCA is already lawfully developed, in which case the fencing 
shall be installed in such a manner as to protect any water resource 
that is the basis for the HCA designation and any area of the HCA 
where naturalized vegetative cover exists. 

C.  Trees in the HCA shall not be used as anchors for stabilizing construction 
equipment.  

D.  Native soils disturbed during development shall be conserved on the subject 
property.  

E.  Development shall not commence until the EPSC measures and fencing 
required pursuant to Subsections 706.08(A) and (B) are in place.    

F.  Compliance with the CMP shall be maintained until the development is 
complete. 

Response:   Iseli Estates PUD preliminary plans (Exhibit A) contain the information listed above, as 

applicable, and meet the criteria required for Construction Management Plan. 

706.09  HCA Map Verification  

HCA Map Verification shall be subject to the following criteria.  

A.  An applicant for HCA Map Verification shall use one or more of the following 
methods to verify the Habitat Conservation Area (HCA) boundary and, if 
applicable, the boundary between High, Moderate, and Low HCA.  

1.  The applicant may concur with the accuracy of the HCA Map of the 
subject property;  

Response:   The Applicant concurs with the County HCA Map. An application for HCA Map Verification 

is included as Exhibit B.  

706.10  Habitat Conservation Area Development Permits  

A Habitat Conservation Area (HCA) Development Permit shall be approved if the 
applicant provides evidence substantiating compliance with either Subsection 
706.10(A) or (B).  However, if the proposed development is in a Water Quality 
Resource Area (WQRA) regulated pursuant to Section 709, it shall comply with either 
Subsection 706.10(B) or 709.10, except that if the subject parcel contains an HCA and 
a WQRA and is the subject of a land use application for a partition or subdivision, the 
partition or subdivision shall comply with the requirements of Subsections 706.10 and 
709.11, and if the provisions conflict, the most restrictive standard shall apply.     

Response:   As demonstrated on the preliminary plans (Exhibit A) and discussed in the Natural 

Resource Assessment Report (Exhibit E), construction activities are not planned to occur 

within WQRAs. A minor encroachment within HCA is required to install a stormwater 
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facility consisting of an underground stormwater pipe, an outfall structure, and a riprap 

pad. Aside from these required stormwater facilities, disturbances are not planned to 

occur within HCA. As demonstrated below, the planned scope of work within the HCA 

boundary complies with Subsection 706.10(A). 

A.  Development in an HCA shall be permitted subject to the following criteria: 

1.  Except as provided in Subsections 706.10(A)(2) through (5), a 
maximum disturbance area (MDA) shall apply to the subject 
property.    

a.  For property inside the Portland Metropolitan Urban 
Growth Boundary (UGB), the MDA shall be calculated 
pursuant to Table 706-3 for property with a Comprehensive 
Plan designation of Urban Low Density Residential and 
Table 706-4 for property with any other Comprehensive Plan 
designation. 

Table 706-3: Maximum Disturbance Area for Urban Low Density 
Residential Property 

HCA Type1 Maximum Disturbance Area 

High 50 percent of the area of the 
subject property, up to a 

maximum of 5,000 square feet 

Moderate/Low2 65 percent of the area of the 
subject property, up to a 

maximum of 6,000 square feet 
1  If more than one HCA Type is present on the subject property, the 

MDA shall be based on the predominant type. For the purpose of this 

provision, High HCA shall be the predominant type if at least 50 

percent of the area of the HCA on the subject property is High HCA.  

2  For the purpose of Table 706-3, Moderate and Low HCA shall be 

combined as one HCA Type. 

Response:   The only disturbance planned to occur within HCA overlay is associated with the provision 

of the required stormwater utility facilities. The underground stormwater pipe is subject 

to Subsection 706.10(A)(2)(c). The stormwater outfall structure, rip rap pad, and energy 

dissipation manhole are not covered in Subsections 706.10(A)(2) through (5); therefore, 

they are subject to this Subsection. As demonstrated by Figure 7-A in the Natural 

Resource Assessment Report (Exhibit E), disturbance for the installation of the 

stormwater outfall structure, a riprap pad, and energy dissipation manhole is within High 

quality HCA, and the total area of encroachment is ±340 square feet in size, which is 

significantly below the 5,000-square foot maximum permitted disturbance area. As 

described in the Natural Resource Assessment Report (Exhibit E), 240 square feet of 

permanent impacts for the rip rap pad will be mitigated for at a ratio of 1.5 : 1 in the 

mitigation area within Moderate quality HCA along the trail, as shown on Figure 7-A in 

the report.  The 100 square feet of temporary impacts associated with the excavation for 

the energy dissipation manhole will be mitigated for in place by restoring and enhancing 

the temporarily disturbed HCA area. 

2.  The following disturbance area limitations shall apply to certain 
utility facilities.  Utility facilities other than those addressed in 
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Subsections 706.10(A)(2)(a) through (c) shall be subject to 
Subsection 706.10(A)(1). 

… 

c.  The disturbance area for new underground utility lines, 
pipes, or cables shall be no greater than 25 feet wide and 
shall disturb no more than 200 linear feet of Water Quality 
Resource Area regulated pursuant to Section 709, within any 
1,000 linear foot stretch of Water Quality Resource Area 
regulated pursuant to Section 709, provided that this 
disturbance area, with the exception of necessary access 
points to the utility facility, shall be restored by the planting 
of native vegetation. 

Response:   As noted above, the only disturbance within HCA overlay is for the installation of a 

stormwater outfall structure (subject to Subsection 706.10(A)(1)) and the associated 

underground stormwater line (subject to this Subsection). The area of trenching for the 

underground stormwater utility line is anticipated to be ±10 feet wide, which is 

significantly less than the permitted 25-foot width. The ±360 square feet of temporary 

disturbance within HCA for the installation of the underground stormwater line will be 

restored and enhanced in place, as described in detail in the Natural Resource Assessment 

Report (Exhibit E). Encroachment within WQRAs is not planned to occur.  

… 

4.  A subdivision of property that contains an HCA shall require that a 
minimum of 90 percent of the subject property’s High HCA and a 
minimum of 80 percent of its Moderate HCA shall be platted as a 
tract rather than as part of any lot.  Any HCA that remains outside 
such a tract may be developed, subject to compliance with the 
mitigation standards of Subsection 706.10(A) or (B).  Unless any 
HCA that remains outside an HCA tract is protected from 
development by a restrictive covenant or a conservation easement, it 
shall be assumed that such areas eventually will be developed, and 
mitigation shall be required.  Mitigation shall be completed, or a 
performance bond in an amount sufficient to cover the cost of 
mitigation shall be posted with the County, prior to approval of the 
final plat.  

Response:   As demonstrated on the Preliminary Dimensioned Subdivision Plan (Exhibit A), 100 

percent of on-site HCA overlay is included within Open Space Tract B and is not part of 

any lot.  As described above, a ±700-square foot area of disturbance within HCA located 

in the Open Space Tract B is associated with the installation of the required stormwater 

facilities and meets the standards of Subsections 706.10(A)(1) and 706.10(A)(2)(c) above. 

The 700-square foot disturbance is permitted by Section 706 and represents ±0.002 

percent of the entire ±298,976-square foot HCA overlay. 

… 

c.  An HCA tract shall be protected from development by 
restrictive covenant, conservation easement, or public 
dedication.  However, the tract may be subject to an 
easement conveying storm and surface water management 
rights to the surface water management authority.  The tract 
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shall be designated as one of the following prior to final plat 
approval:   

i.  A private natural area owned by a homeowners 
association or a private non-profit with the mission 
of land conservation; or   

ii.  A public natural area where the tract has been 
dedicated to a public entity.  

Response:   The HCA is planned to be located in a tract protected by a restrictive covenant and subject 

to stormwater conveyance easement. It is planned to be privately owned by an HOA or 

other similar entity. 

… 

6.  If development in an HCA is approved pursuant to Subsection 
706.10(A), compliance with the following mitigation standards shall 
be required, except that the mitigation standards for development in 
a wetland (as distinct from an HCA that is adjacent to a wetland) 
shall be only those required by federal and state law. 

a.  Required Plants and Plant Densities. All trees, shrubs and 
ground cover shall be native vegetation. An applicant shall 
comply with Subsection 706.10(A)(6)(a)(i) or (ii), whichever 
results in more tree plantings, except that where the 
disturbance area is one acre or more, the applicant shall 
comply with Subsection 706.10(A)(6)(a)(ii).   

i.  The mitigation requirement shall be calculated 
based on the number and size of trees that are 
removed from the site. Trees that are removed from 
the site shall be replaced as shown in Table 706-5. 
Conifers shall be replaced with conifers. Bare 
ground shall be planted or seeded with native 
grasses or herbs. Non-native sterile wheat grass 
may also be planted or seeded, in equal or lesser 
proportion to the native grasses or herbs; or   

Table 706-6:  Tree Replacement 

Size of Tree to be Removed 
(inches in diameter at breast 

height) 

Number of Trees and Shrubs to 
be Planted 

6 to 12   2 trees and 3 shrubs   

over 12 to 18 3 trees and 6 shrubs   

over 18 to 24   5 trees and 12 shrubs   

over 24 to 30   7 trees and 18 shrubs   

over 30   10 trees and 30 shrubs   

ii.  The mitigation requirement shall be calculated 

based on the size of the disturbance area within the 
HCA. Native trees and shrubs shall be planted at a 
rate of five trees and 25 shrubs per every 500 square 
feet of disturbance area (calculated by dividing the 
number of square feet of disturbance area by 500, 
and then multiplying that result times five trees and 
25 shrubs, and rounding all fractions to the nearest 
whole number of trees and shrubs; for example, if 
there will be 330 square feet of disturbance area, 
then 330 divided by 500 equals 0.66, and 0.66 times 
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five equals 3.3, so three trees shall be planted, and 
0.66 times 25 equals 16.5, so 17 shrubs shall be 
planted). Bare ground shall be planted or seeded 
with native grasses or herbs. Non-native sterile 
wheat grass may also be planted or seeded, in equal 
or lesser proportion to the native grasses or herbs.   

b.  Plant Size. Replacement trees shall be at least one-half inch 
in caliper, measured at six inches above the ground level for 
field grown trees or above the soil line for container grown 
trees (the one-half inch minimum size may be an average 
caliper measure, recognizing that trees are not uniformly 
round), unless they are oak or madrone which may be one-
gallon size. Shrubs shall be in at least a one-gallon container 
or the equivalent in ball and burlap and shall be at least 12 
inches in height.   

c.  Plant Spacing. Trees shall be planted between eight and 12 
feet on center, and shrubs shall be planted between four and 
five feet on center, or clustered in single species groups of 
no more than four plants, with each cluster planted between 
eight and 10 feet on center. When planting near existing 
trees, the drip line of the existing tree shall be the starting 
point for plant spacing measurements.   

d.  Plant Diversity. Shrubs shall consist of at least two different 
species. If 10 trees or more are planted, then no more than 
50 percent of the trees may be of the same genus.   

e.  Invasive Vegetation. Invasive non-native or noxious 
vegetation shall be removed within the mitigation area prior 
to planting, and shall be removed or controlled for five years 
following the date that the mitigation planting is completed.  

f.  Mulching. Mulch shall be applied around new plantings at 
a minimum of three inches in depth and 18 inches in 
diameter.   

g.  Tree and Shrub Survival. Trees and shrubs that die shall be 
replaced in kind to the extent necessary to ensure that a 
minimum of 80 percent of the trees initially required and 80 
percent of the shrubs initially required shall remain alive on 
the fifth anniversary of the date that the mitigation planting 
is completed. 

h.  Monitoring and Reporting. Monitoring of the mitigation site 
shall be the ongoing responsibility of the property owner. 
For a period of five years following the date that the 
mitigation planting is completed, the property owner shall 
submit an annual report to the Planning Director 
documenting the survival of the trees and shrubs on the 
mitigation site. In lieu of complying with the monitoring and 
reporting requirement, the property owner may post with the 
County a performance bond, or other surety acceptable to 
the County, in an amount sufficient to cover costs of plant 
material and labor associated with site preparation, planting, 
and maintenance.  An applicant who elects to post a surety 
shall be subject to Subsection 1311.02. 
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Response:   According to these standards, mitigation is determined by either the number of trees to 

be removed, or the square footage of disturbance, whichever is greater. A total of ±700 

square feet of encroachment is estimated to occur within the HCA, and a total of seven 

trees are planned to be removed within the HCA. A greater number of plantings will be 

achieved based on tree removal; therefore, the mitigation plan reflects replacement of 

trees based on their Diameter at Breast Height (DBH) and tree type with additional 

plantings of shrubs. The Natural Resource Assessment Report (Exhibit E) contains 

additional analysis and provides a detailed description of the planned mitigation. 

7.  The mitigation area required by Subsection 706.10(A)(6) shall be 
located as follows:  

a.  All vegetation shall be planted on the subject property, either 
within the HCA or in an area contiguous to the HCA, 
provided, however, that if the vegetation is planted in an area 
contiguous to the HCA, such area shall be protected from 
development by a restrictive covenant, conservation 
easement, or public dedication. 

Response:   Mitigation is planned to be provided on-site, within the HCA. 

706.11  Setbacks  

For parcels that contain a Habitat Conservation Area and are inside the Portland 
Metropolitan Urban Growth Boundary, the minimum front, rear, and side yard 
setbacks shall be zero, except:  

A.  Garages and carports shall comply with the minimum front yard setback of 
the underlying zoning district; and  

B.  A greater setback may be required to comply with applicable fire or life safety 
requirements. 

Response:   As demonstrated on the Preliminary Plat (Exhibit A), Iseli Estates PUD does not provide 

zero-lot setbacks. Garages comply with the 20-foot minimum setback requirements of R-

8.5 zoning district. Compliance with fire and life safety standards will be reviewed during 

building permit issues for individual homes on the residential lots. 

IV. Conclusion 
This written narrative and accompanying documentation demonstrate that the application is consistent 

with all approval criteria required by the Clackamas County Zoning and Development Ordinance. This 

written narrative, together with preliminary plans and other documentation included in the application 

materials, provides substantial evidence that supports approval of the application. Therefore, the Iseli 

Estates HCA Development Permit application can be approved by Clackamas County.



    

 

  

Exhibit A: Preliminary Plans 
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Exhibit B: Clackamas County  
Land Use Application Forms 
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Exhibit C: Vesting Deed 
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Exhibit D: Clackamas County Assessor’s Map 
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Exhibit E: Natural Resource Assessment Report 
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Introduction 
AKS Engineering & Forestry, LLC (AKS) was contracted by Rian Park Development, Inc. to conduct a site 
assessment at 14917 SE 142nd Avenue in Clackamas, Oregon. The project site is located west of SE 142nd 
Avenue just north of Highway 212 on Tax Lots 600 and 800 of Clackamas County Assessor’s Map 2 2E 11A 
in Clackamas, Oregon (see Appendix A, Figures 1 and 2).  

According to Clackamas County Metro Mapping, High and Moderate Value Habitat Conservation Areas 
(HCA) and Primary Protected Water Features were mapped on-site. Our site visit delineated the on-site 
boundaries of perennial Sieben Creek, flowing southerly through the western portion of the site, and 
associated wetlands (Wetlands A, B, C, and D) throughout the study area. In addition, perennial tributaries 
(referred to as Perennial Tributary) were also mapped discharging into the western side of Sieben Creek. 
The slopes adjacent to these Primary Protected Water Features/Water Quality Sensitive Areas are 
generally greater than 25 percent, requiring a 200-foot-wide vegetated corridor (VC) buffer. A small 
section of the slopes adjacent to Sieben Creek are less than 25 percent, requiring a 50-foot-wide buffer. 

The project, referred to as Iseli Estates, consists of a residential subdivision with associated roadways and 
a stormwater facility. Trenching for a stormwater pipe and installation of an outfall pad is required within 
the VC / HCA. According to CCSD#1 and Clackamas County Zoning and Development code, the disturbance 
within VC is not permitted, requiring mitigation.  Temporary and permanent VC disturbance will be offset 
by enhancement of on-site VC through removal of non-native invasive vegetation followed by native shrub 
plantings. 

This report has been prepared to meet Section 4 – Natural Resources and Vegetated Buffers of Water 
Environment Services (WES) Clackamas County Service District #1 (CCSD #1) Stormwater Standards (2013) 
and Section 706 Habitat Conservation Area District (HCA) of Clackamas County Zoning and Development 
Code. 

Existing Site Conditions and Background Mapping 
The site consists of a forested area adjacent to Sieben Creek with single-family residences and detached 
buildings in the eastern portion of the site. Paved roadways with lawn areas are also present. Existing 
paved and graveled pathways run the extent of the western portion of the property along the eastern 
slope within the mapped HCA.  

Topography of the residential area slopes westerly toward Sieben Creek. The vegetation throughout this 
area consists of manicured grasses, ornamental and fruiting trees, with scattered established Western 
arborvitae (Thuja plicata; FAC), and Douglas-fir (Pseudotsuga menziesii; FACU).  

The vegetation community in the western and southern portions of the site within the undeveloped 
forested area was dominated by Western arborvitae, Douglas-fir, big-leaf maple (Acer macrophyllum; 
FACU), holly-leaf Oregon grape (Mahonia aquifolium; FACU), Western wahoo (Euonymus occidentalis; 
FAC), pineland sword fern (Polystichum munitum; FACU), and fragrant fringecup (Tellima grandiflora; 
FACU). Topography within this area generally exceeded 25 percent slopes adjacent Sieben Creek. 

Recent single-family housing development abuts the site immediately to the west and across 142nd 
Avenue to the east with forested areas to the north and south.  

The following soil units are mapped within the study area, according to the Natural Resources 
Conservation Service (NRCS) Clackamas County Area Soil Survey Map (Figure 3 in Appendix A):   
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• Cascade silt loam (Unit 13D), 15 to 30 percent slopes; Non-hydric 
• Cove silty clay loam (Unit 25); Hydric 
• Woodburn silt loam (Unit 91B), 3 to 8 percent slopes; Non-hydric 
• Woodburn silt loam (Unit 91C), 8 to 15 percent slopes; Non-hydric 
• Xerochrepts and haploxerolls (Unit 92F), very steep; Non-hydric 
• Huberly silt loam (Unit 225A), 0 to 3 percent slopes; Hydric 

 
According to the 1994 North Clackamas Urban Area Local Wetland Inventory (LWI) map approved by the 
Department of State Lands (DSL) (Figure 4, Appendix A) a series of small wetlands occur along the west 
bank of Sieben Creek. AKS generally agrees with the LWI mapping along Sieben Creek. The LWI did not 
map wetlands extending into the southern study area boundary. AKS documented Wetland D as present 
along the southern portion of Tax Lot 800. 

According to the Clackamas County Nature in Neighborhoods Title 13 Map Section 2S 2 E11 and Metro’s 
HCA Map, High and Moderate Value HCAs are mapped in the western and southern portions of the site 
(Figure 5 in Appendix A).  

Existing Protected Water Features 
Methodology 
The methodology used to determine the presence of wetlands followed the Corps of Engineers Wetlands 
Delineation Manual (Environmental Laboratory, 1987) and the Regional Supplement to the Corps of 
Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region (Version 2.0) 
(Wakeley et al., 2010). The National Wetland Plant List 2018 (USACE, 2018) was used to assign wetland 
indicator status for the appropriate region. To document site conditions, soils, vegetation, and hydrologic 
indicators were recorded on standardized wetland determination data forms (Appendix B) at six sample 
plot locations. To determine the extent of wetlands, the sample plots were taken at the lowest 
topographic setting at the site or within areas of hydrophytic vegetation. 

Senior Wetland Scientist Stacey Reed, PWS, and Natural Resource Specialists Lex Francis and Margret 
Harburg conducted a site visit on August 17, 2021, to delineate potentially jurisdictional wetlands and/or 
waters on the site. It was determined that four wetlands (Wetlands A through D), Sieben Creek, and one 
perennial stream were present. The locations of the professionally land surveyed boundaries are shown 
on Existing Conditions, Figure 6 in Appendix A.  

The ordinary high water mark (OHWM) (i.e. bankfull) for Sieben Creek was flagged based on visible 
physical field indicators in accordance with Oregon Administrative Rule (OAR) 141-085-0515(3) and 
delineated in accordance with the Section 4.3.4.2.2.2 of WES Clackamas County Service District (CCSD) #1 
Stormwater Standards.  

Description of Primary Protected Water Features/Water Quality Sensitive Areas 
Sieben Creek 
Sieben Creek flows southerly through the western portion of the site. Upstream portions of the channel 
bed average ±6-8 feet wide with 1-foot-tall banks. The downstream portion of the channel widens to ±10-
15 feet wide with scattered cobbles within the channel bed. An average of ±6-inch to ±2-foot-deep 
continuous flow was observed during the August 17, 2021, site visit. Stream morphology was complex 
with many riffles and pools. The stream contained large woody debris providing habitat for aquatic 
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macroinvertebrates, sculpin, and likely additional non-native fish. The OHWM (which also coincides with 
bankfull stage) was delineated based on a clear natural line impressed on the bank and a distinct shift in 
vegetation to upland dominated.  

A wood footbridge crosses the creek. Sieben Creek extends off-site to the north and south.  

Perennial Tributaries 
Perennial Tributaries are located adjoining along a steep hillside on the west hillslope adjacent to Sieben 
Creek. The water discharges into Wetland A and ultimately Sieben Creek. Hydrology of these tributaries 
comes from the neighboring stormwater discharge and likely groundwater seeps. This feature was 
determined perennial as it contained continuous flow averaging ±2 inches at the time of the August 17, 
2021, site visit, and the channel bed was dominated by cobbles, gravel, and a silty loam substrate. 
Vegetation along the banks was dominated by Western arborvitae, big-leaf maple, vine maple (Acer 
circinatum; FAC), oso-berry (Oemleria cerasiformis; FACU), Western lady fern (Athyrium cyclosorum; FAC), 
and pineland sword fern.  

Wetland A   
Wetland A is located on the west hillslope adjoining a portion of Perennial Tributary on a floodplain bench 
along Sieben Creek. Wetland A belongs to the Palustrine Emergent (PEM) Cowardin class within the Slopes 
hydrogeomorphic (HGM) classification. Vegetation in Wetland A was generally dominated by stinging 
nettle (Urtica dioica; FAC) and fragrant fringecup. Soils met hydric soil indicator Redox Dark Surface (F6) 
with a profile of low chroma (2 or less) and 30 percent redox starting at 7 inches. Primary wetland 
hydrology indicators were met with Saturation (A3) at 12 inches. A water table was present at 14 inches. 

Wetlands B and C 
Wetlands B and C are located above the OHWM within the floodplain along Sieben Creek in the northern 
section of the study area. Both wetlands belong to the PSS and PEM Cowardin classifications within the 
Slopes and Riverine Impounding HGM classifications. Vegetation at both wetlands was dominated by 
Western wahoo, vine maple, Pacific water-dropwort (Oenanthe sarmentosa; OBL), spotted touch-me-not 
(Impatiens capensis; FACW), Western lady fern, and fragrant fringecup. Soils met hydric soil indicators 
with Redox Dark Surface (F6) and Hydrogen Sulfide Odor (A4).  

Wetland D 
Wetland D is located at the toe of the slope within the southern portion of the study area. The wetland 
boundary is well defined with a significant change in landform and clear shift in vegetation to upland 
dominant above the wetland. Wetland D belongs to the Palustrine Forested (PFO) Cowardin class within 
the Slopes HGM classification. Dominant vegetation consists of Oregon ash (Fraxinus latifolia; FACW), 
clustered rose (Rosa pisocarpa; FAC), high-bush cranberry (Viburnum opulus; FACW), and slough sedge 
(Carex obnupta; OBL). Soils were of low value (2 or less) with 5 percent redoximorphic features starting at 
4 inches, meeting hydric soil indicator Redox Dark Surface (F6). Secondary hydrology indicators were used 
with Geomorphic Position (D2) and FAC-Neutral test (D5); however, it is likely primary wetland hydrology 
indicators would be met within the early spring under normal precipitation conditions. 

Extent of the Vegetated Corridor  
According to Section 4.3.4.3 of CCSD#1 July 1, 2013, Stormwater Standards the width of the vegetated 
corridor is contingent on the type of feature (Primary or Secondary Water Feature) and the percent slope 
adjacent to each protected water feature. Because the features delineated on-site include a perennial 
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stream and wetlands meeting the criteria in Clackamas County Zoning and Development Code 709.02(B), 
they are considered Primary Protected Water Features.  

The slopes adjacent to the Primary Protected water features are generally greater than 25 percent with 
no break in slope to less than 25 percent, requiring a maximum 200-foot-wide VC. Where slopes are less 
than 25 percent, a required 50-foot-wide VC was used. Representative slope measurements along the 
water resources at no more than 100-foot increments were made. Where slopes were greater than 25 
percent, the slope was measured in 25-foot increments away from the Primary Protected water feature 
until slopes less than 25 percent or a point 150 feet from the Primary Protected water feature was 
reached. Where there was a break in slope to less than 25 percent, the VC was determined 50 feet from 
the break in slope determination. 

The slopes adjacent to the Perennial Tributaries and Wetland A, B, C, and D are all greater than 25 percent, 
requiring a 200-foot-wide VC. The slope measurements along each Primary Protected water feature are 
shown on attached Existing Conditions, Figure 6 in Appendix A.  

Existing Condition of Vegetated Corridor 
The existing condition of the on-site vegetated corridor was determined based upon the presence of tree 
canopy and percent cover of native trees, shrubs, and ground cover in accordance with guidance provided 
under Section 4.3.4.4.3 of WES CCSD#1 Stormwater Standards. The existing condition of the on-site VC 
was documented at vegetated corridor (VECO) Plots A through C. The data sheets for the VECO plots are 
included in Appendix C, and the plot locations are shown in Existing Conditions, Figure 6 in Appendix A. In 
general, the VC on the site was determined to be in good condition due to continuous native canopy cover 
and cover by native vegetation species; however, some areas were determined to be in marginal 
condition due to the percent cover of invasive vegetation in the understory.  

Representative site photos documenting the existing condition of the on-site VC are included in Appendix 
D. 

VECO Plots 
VECO A and C 
VECO A and C are located along the east bank adjacent the wood footbridge and on the outskirts of 
Wetland D within the upland forest. Vegetation was dominated by Western arborvitae, big-leaf maple, 
invasive Himalayan blackberry (Rubus armeniacus; FAC), pendulous sedge (Carex pendula; FAC), and 
pineland sword fern. The canopy cover was over 50 percent; however, a significant percent cover of 
invasive Himalayan blackberry indicate marginal condition.  

VECO B 
VECO B is located along the eastern bank of Sieben Creek within Tax Lot 600. Vegetation was dominated 
by big-leaf maple, Western arborvitae, beaked hazelnut (Corylus cornuta; FACU), oso-berry, and pineland 
sword fern. This plot was determined to be in good condition due to it having greater than 50 percent 
canopy cover and a high percentage of native species. 

Habitat Conservation Area – Basic Map Verification 
Based on our site visits, the County’s HCA map for the site appears to be accurate with both High and 
Moderate value areas. A 2002 aerial photograph of the site is included as Appendix E. The existing 
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vegetation communities within mapped HCA appear to be generally the same as those in the 2002 aerial 
photograph. The on-site HCA was dominated by a well-established predominantly native forest 
dominated by Douglas-fir, Western arborvitae, vine maple, beaked hazelnut, and pineland sword fern. 
Portions of the HCA contained patches of invasive Himalayan blackberry. An existing paved trail within a 
portion of the HCA is shown on the attached existing conditions Figure 6 in Appendix A.  Trenching for a 
stormwater pipe and installation of an outfall pad is proposed within the HCA. The extent of HCA shown 
on Figure 6 illustrates Clackamas County/Metro’s Title 13 HCA mapping.  

Project Overview 
The project includes a subdivision (referred to as Iseli Estates) with associated local streets and 
stormwater facility. The stormwater facility is set aside in a separate tract and includes a stormwater 
outfall pipe and a riprap outfall pad. No impacts are proposed to Primary Protected Water Features 
(Sieben Creek and wetlands), however, temporary and permanent impacts are necessary for the 
installation of the stormwater pipe and riprap outfall pad within VC (which is also mapped as HCA). A total 
of 22 native trees greater than 6” caliper will be removed for installation of the stormwater outfall. The 
site plan is included as Figure 7 in Appendix A. The attached enhancement mitigation planting specification 
table (Appendix F) addresses the minimum planting requirements per Section 4 of WES CCSD#1 
Stormwater Standards and Sections 706 and 709 of Clackamas County Zoning and Development Code.   

VC/HCA Mitigation 
 
Impacts to the HCA, and VC have been minimized to the greatest extent possible. The site plan requires 
impacts within VC/HCA to install the stormwater outfall pipe. No impacts will occur within Sieben Creek 
or wetlands.  

The 240 square feet of permanent impacts for the rip rap pad will be mitigated for at a ratio of 1.5: 1 in 
the 360 square foot permanent impacts mitigation area along the existing trail (see Figure 7). All 
temporarily disturbed VC/HCA areas will be enhanced in place to good condition, per the attached 
planting table (Appendix F). According to Section 4.4.12 of WES CCSD#1 Stormwater Standards, 
unavoidable encroachment into VC may be compensated for with on-site enhancement mitigation. The 
site plan (Figure 7) incorporates enhancement mitigation located within the areas of marginal condition 
VC (see VECO plots A and C).  

Enhancement will include the removal of all non-native, invasive vegetation species, followed by dense 
plantings of tree and shrub species suitable for site conditions. Enhancement plantings will be monitored 
and maintained for 100 percent survival for a minimum of three growing seasons. Should plant mortality 
fall below 100 percent during the three-year monitoring period, dead plants will be replanted to achieve 
100 percent survival within the vegetated corridor enhancement area. The recommended planting table 
is included in Appendix F. This is only a recommendation of plant species. Additional plants may be needed 
to enhance all marginal condition areas. Enhancement plantings must be listed as native on the Portland 
Native Plant List. 
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Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Toeslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0
 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 10% Yes FAC That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

10% = Total Cover
Percent of Dominant Species

1. 6% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 2% no FAC Prevalence Index worksheet:
3. 0         Total % Cover of:         Multiply by:                    

4. 0 OBL species x 1 =                      

5. 0 FACW species x 2 =                      

8% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 30% Yes FACU UPL species x 5 =                      

2. 10% No FACU Column Totals: (A) (B)

3. 8% No FAC Prevalence Index  = B/A =     

4. 6% No FAC Hydrophytic Vegetation Indicators: 
5. 2% No FAC 1 - Rapid Test for Hydrophytic Vegetation

6. 1% No FAC X 2 - Dominance Test is >50%

7. 0 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

57% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 43% Present?

3

City/County:

Lex Francis, Margret Harburg, Stacey Reed, PWS

Precipitation:

Tellima grandiflora

105
160

Carex pendula

Equisetum arvense

Geranium robertianum

Athyrium americanum

Rubus spectabilis

Hydrophyllum tenuipes

0

Concave 1-3%

VEGETATION

0
0

X

Thuja plicata

0

None

-121.4124468445.43251217

According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric

A. Northwest Forests and Coast

X0

Tree Stratum  (Plot Size: 30' r or ______)  

Sec. 2, T.2S., R.2E

Iseli Estates

PDX Development, INC.

Clackamas/ Clackamas County 8/17/2021

OR 1

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

3.53

2

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Herb Stratum  (Plot Size: 5' r or ______)

0

Urtica dioica

0

0

Remarks:
Plot located on the west side of the stream near the bridge, Wetland A.

Remarks: 
ACEMAC rooted outside the plot.

Problematic Hydrophytic Vegetation (Explain)1 

265

67%

0

35
40

0

75

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

70 30 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) X Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

X Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) X Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes X No 14" Hydrology Yes X No
 Saturation Present?  Yes X No 12" Present?
 (includes capillary fringe)

5YR 4/6

0-7

Depth (inches):

Depth (inches):

Depth (inches):

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

M

Redox Features  Depth

7-16 10YR 2/1

Sampling Point:

10YR 3/2

  (inches)

Type:

SOIL
 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Color (moist) Loc2 Texture Remarks

SiCL

SiCL

Matrix

 Remarks: 

Color (moist)

Remarks: 

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

1

HYDROLOGY

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Toeslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0
 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 75% Yes FACW That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

75% = Total Cover
Percent of Dominant Species

1. 35% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 25% Yes FACW Prevalence Index worksheet:
3. 2% No FAC         Total % Cover of:         Multiply by:                    

4. 1% No FACU OBL species x 1 =                      

5. 0 FACW species x 2 =                      

63% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 95% Yes OBL UPL species x 5 =                      

2. 0 Column Totals: (A) (B)

3. 0 Prevalence Index  = B/A =     

4. 0 Hydrophytic Vegetation Indicators: 
5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

95% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 5% Present?

Concave 0-3%

A. Northwest Forests and Coast 45.43058723 -121.41284930 0

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric None
0 X

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Iseli Estates City/County: Clackamas/ Clackamas County 8/17/2021

PDX Development, INC. OR 2
Lex Francis, Margret Harburg, Stacey Reed, PWS Sec. 2, T.2S., R.2E

Tree Stratum  (Plot Size: 30' r or ______)  

Fraxinus latifolia 4

4

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Rosa pisocarpa 100%

0
0

X

Precipitation:
According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.
Remarks:
Plot located at the edge of TL 800 in Wetland D.

VEGETATION

Herb Stratum  (Plot Size: 5' r or ______) 1 4

Carex obnupta 0 0

233 410

Viburnum opulus

Crataegus monogyna

Ilex aquifolium 95 95

100 200

37 111

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

1.76

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

95 5 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) X Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) X Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) X FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes No X >12" Hydrology Yes X No
 Saturation Present?  Yes No X >12" Present?
 (includes capillary fringe)

SOIL Sampling Point: 2

0-4 10YR 3/2 SiL Many fine roots

4-12+ 10YR3/2 5YR 3/4 M SiCL

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

Remarks: 
Soils dry throughout.

HYDROLOGY

Depth (inches):

Depth (inches):

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Toeslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0
 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 0 That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

0% = Total Cover
Percent of Dominant Species

1. 40% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 2% No FAC Prevalence Index worksheet:
3. 0         Total % Cover of:         Multiply by:                    

4. 0 OBL species x 1 =                      

5. 0 FACW species x 2 =                      

42% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 45% Yes FACW UPL species x 5 =                      

2. 30% Yes FACU Column Totals: (A) (B)

3. 11% No FAC Prevalence Index  = B/A =     

4. 8% No FAC Hydrophytic Vegetation Indicators: 
5. 5% No FAC 1 - Rapid Test for Hydrophytic Vegetation

6. 1% No FACW X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

100% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Iseli Estates City/County: Clackamas/ Clackamas County 8/17/2021

PDX Development, INC. OR 3
Lex Francis, Margret Harburg, Stacey Reed, PWS Sec. 2, T.2S., R.2E

0
0

X

Precipitation:
According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.
Remarks:
Wetland B.

VEGETATION

Concave <3%

A. Northwest Forests and Coast 45.43256396 -121.41327583 0

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric None
0 X

Rubus armeniacus

0 0

46 92

66 198

Tree Stratum  (Plot Size: 30' r or ______)  

2

3

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Euonymus occidentalis 67%

Athyrium americanum 2.89

Equisetum arvense

Solanum dulcamara

Stachys species

Herb Stratum  (Plot Size: 5' r or ______) 30 120

Impatiens capensis 0 0

Tellima grandiflora 142 410

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

95 5 C

90 10 C

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) X Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) X Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) X Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) X Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes No X >16" Hydrology Yes X No
 Saturation Present?  Yes No X >16" Present?
 (includes capillary fringe)

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 3

11-16 10YR2/1 5YR 3/4 M SiCL gravel inclusions

0-4 7.5YR 3/2 SiL

4-11 10YR 3/1 5YR 3/4 M SiCL

Depth (inches):

Depth (inches):

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 
Due to hydric soils and landform, the wetland likely has primary hydrology indicators during the early spring. 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

Remarks: 

HYDROLOGY

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Hillslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes 0 No X
 Hydric Soil Present? Yes 0 No X  Is the Sampled Area

 Wetland Hydrology Present? Yes 0 No X  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 40% Yes FACU That Are OBL, FACW, or FAC: (A)
2. 15% Yes FAC
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

55% = Total Cover
Percent of Dominant Species

1. 2% No FACU That Are OBL, FACW, or FAC: (A/B)
2. 0 Prevalence Index worksheet:
3. 0         Total % Cover of:         Multiply by:                    

4. 0 OBL species x 1 =                      

5. 0 FACW species x 2 =                      

2% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 40% Yes FACU UPL species x 5 =                      

2. 5% No FACU Column Totals: (A) (B)

3. 3% No FAC Prevalence Index  = B/A =     

4. 0 Hydrophytic Vegetation Indicators: 
5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 2 - Dominance Test is >50%

7. 0 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

48% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 3% No FACU
2. 0 Hydrophytic 

3% = Total Cover Vegetation Yes No
% Bare Ground in Herb Stratum 52% Present?

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Iseli Estates City/County: Clackamas/ Clackamas County 8/17/2021

PDX Development, INC. OR 4
Lex Francis, Margret Harburg, Stacey Reed, PWS Sec. 2, T.2S., R.2E

0
0

X

Precipitation:
According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.
Remarks:
Plot located approximately 3.5' higher in elevation than plot 3.

VEGETATION

Convex 3-5%

A. Northwest Forests and Coast 45.43256517 -121.41325362 0

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric None
0 X

0 0

0 0

18 54

Tree Stratum  (Plot Size: 30' r or ______)  

Acer macrophyllum 1

Thuja plicata

3

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Ilex aquifolium 33%

Athyrium americanum 3.74

Herb Stratum  (Plot Size: 5' r or ______) 50 200

Polystichum munitum 0 0

Tellima grandiflora 68 254

Problematic Hydrophytic Vegetation (Explain)1 

Rubus ursinus

X

Remarks: 

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes No X >14" Hydrology Yes No
 Saturation Present?  Yes No X >14" Present?
 (includes capillary fringe)

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 4

0-14 7.5YR 3/2 SiL

Depth (inches):

Depth (inches): X
Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

X

Remarks: 

HYDROLOGY

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Toeslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes X No 0
 Hydric Soil Present? Yes X No 0  Is the Sampled Area

 Wetland Hydrology Present? Yes X No 0  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 5% Yes FAC That Are OBL, FACW, or FAC: (A)
2. 0
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

5% = Total Cover
Percent of Dominant Species

1. 40% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 25% Yes FAC Prevalence Index worksheet:
3. 0         Total % Cover of:         Multiply by:                    

4. 0 OBL species x 1 =                      

5. 0 FACW species x 2 =                      

65% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 50% Yes OBL UPL species x 5 =                      

2. 30% Yes FAC Column Totals: (A) (B)

3. 15% No FACU Prevalence Index  = B/A =     

4. 5% No FAC Hydrophytic Vegetation Indicators: 
5. 0 1 - Rapid Test for Hydrophytic Vegetation

6. 0 X 2 - Dominance Test is >50%

7. 0 X 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

100% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Iseli Estates City/County: Clackamas/ Clackamas County 8/17/2021

PDX Development, INC. OR 5
Lex Francis, Margret Harburg, Stacey Reed, PWS Sec. 2, T.2S., R.2E

0
0

X

Precipitation:
According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.
Remarks:
0.25" deep ponding adjacent to Plot. Wetland C.

VEGETATION

Concave <3%

A. Northwest Forests and Coast 45.43291650 -121.41309307 0

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric None
0 X

Acer circinatum

50 50

0 0

105 315

Tree Stratum  (Plot Size: 30' r or ______)  

Thuja plicata 5

5

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Euonymus occidentalis 100%

Tellima grandiflora 2.50

Urtica dioica

Herb Stratum  (Plot Size: 5' r or ______) 15 60

Oenanthe sarmentosa 0 0

Athyrium americanum 170 425

Problematic Hydrophytic Vegetation (Explain)1 

Remarks: 

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

100

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

X Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

X Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes X No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

X High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

X Saturation (A3)  Salt Crust (B11) X Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) X Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) X Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes X No 6" Hydrology Yes X No
 Saturation Present?  Yes X No Surface Present?
 (includes capillary fringe)

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

SOIL Sampling Point: 5

0-7 10YR 2/2 muck

7-16 10YR 2/1 muck

 Remarks: 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

Remarks: 

HYDROLOGY

Depth (inches):

Depth (inches):

Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



Project/Site: Sampling Date:

Applicant/Owner:            State: Sampling Point:

Investigator(s):                                                             Section, Township, Range:
Landform (hillslope, terrace, etc.):           Hillslope Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year?  Yes No (If no, explain in Remarks)
Are Vegetation 0 , Soil 0 , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No 0
Are Vegetation 0 , Soil 0 , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc.
 Hydrophytic Vegetation Present? Yes 0 No X
 Hydric Soil Present? Yes 0 No X  Is the Sampled Area

 Wetland Hydrology Present? Yes 0 No X  within a Wetland? Yes No

Absolute Dominant Indicator Dominance Test worksheet:
% Cover Species? Status Number of Dominant Species  

1. 75% Yes FAC That Are OBL, FACW, or FAC: (A)
2. 10% No FACU
3. 0 Total Number of Dominant   
4. 0 Species Across All Strata: (B)

85% = Total Cover
Percent of Dominant Species

1. 10% Yes FAC That Are OBL, FACW, or FAC: (A/B)
2. 6% Yes FACU Prevalence Index worksheet:
3. 5% No FACU         Total % Cover of:         Multiply by:                    

4. 5% No FAC OBL species x 1 =                      

5. 3% No FACU FACW species x 2 =                      

29% = Total Cover FAC species x 3 =                      

FACU species x 4 =                      

1. 40% Yes FACU UPL species x 5 =                      

2. 20% Yes FACU Column Totals: (A) (B)

3. 5% No FACU Prevalence Index  = B/A =     

4. 3% No NOL Hydrophytic Vegetation Indicators: 
5. 3% No FAC 1 - Rapid Test for Hydrophytic Vegetation

6. 0 2 - Dominance Test is >50%

7. 0 3 - Prevalence Index is ≤3.01 

8. 0 4 - Morphological Adaptations1 (Provide supporting  
9. 0      data in Remarks or on a separate sheet)

10. 0 5 - Wetland Non-Vascular Plants1 

11. 0

71% = Total Cover 1Indicators of hydric soil and wetland hydrology must 
Woody Vine Stratum (Plot Size: 10' r or ______)  be present.
1. 0
2. 0 Hydrophytic 

0% = Total Cover Vegetation Yes No
% Bare Ground in Herb Stratum 29% Present?

Convex <3%

A. Northwest Forests and Coast 45.43285512 -121.41308615 0

Xerochrepts and Haploxerolls, very steep, (Unit 92F); Non-hydric None
0 X

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys and Coast Region

Iseli Estates City/County: Clackamas/ Clackamas County 8/17/2021

PDX Development, INC. OR 6
Lex Francis, Margret Harburg, Stacey Reed, PWS Sec. 2, T.2S., R.2E

Tree Stratum  (Plot Size: 30' r or ______)  

Thuja plicata 2

Pseudotsuga menziesii

5

Sapling/Shrub Stratum  (Plot Size: 10' r or ______)

Rubus spectabilis 40%

0
0

X

Precipitation:
According to the NWS Portland KGW weather station, trace amounts of rainfall was received on the day of the site visit and 0.03 inches within the two weeks prior. 
Climatic conditions are drier than normal.
Remarks:
Plot located approximately 5' higher in elevation than Plot 5.

VEGETATION

Herb Stratum  (Plot Size: 5' r or ______) 89 356

Polystichum munitum 3 15

Geranium robertianum 185 650

Ilex aquifolium

Acer macrophyllum

Euonymus occidentalis 0 0

Corylus cornuta 0 0

93 279

Problematic Hydrophytic Vegetation (Explain)1 

X

Remarks: 

Galium aparine 3.51

Mycelis muralis

Athyrium americanum

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



% % Type1 

100

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) Depleted Matrix (F3)   

Thick Dark Surface (A12) Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 

Sandy Gleyed Matrix (S4)  Redox Depressions (F8)

Restrictive Layer (if present):
Hydric Soil 

   Depth (inches): Present? Yes No

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply)                                                       Secondary Indicators (2 or more required)

Surface Water (A1) Water-Stained Leaves (B9) (except MLRA  Water-Stained Leaves (B9) (MLRA 1, 2,

High Water Table (A2)      1, 2, 4A, and 4B)     4A, and 4B)

Saturation (A3)  Salt Crust (B11) Drainage Patterns (B10)
Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

Sediment Deposits (B2) Hydrogen Sulfide Odor (C1)  Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3) Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Tilled Soils (C6) FAC-Neutral Test (D5)

Surface Soil Cracks (B6)    Stunted or Stressed Plants (D1) (LRR A) Raised Ant Mounds (D6) (LRR A)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

 Surface Water Present?                        Yes No X Wetland
 Water Table Present?    Yes No X >14" Hydrology Yes No
 Saturation Present?  Yes No X >14" Present?
 (includes capillary fringe)

SOIL Sampling Point: 6

0-14 10YR 4/4

 Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

  Depth Matrix Redox Features

  (inches) Color (moist) Color (moist) Loc2 Texture Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.      
2Location:  PL=Pore Lining, M=Matrix. 

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 

Type:

X

Remarks: 
Common small inclusions of 2.5Y 6/4.

HYDROLOGY

Depth (inches):

Depth (inches): X
Depth (inches):

 Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

 Remarks: 
Soils dry throughout.

AKS Job 8881   
USACE Western Mountains, Valleys and Coast - Version 2.0



    

 

  

  

Appendix C: VECO Data Sheets (VECO Plots A 
through C)     

 

  

 



Vegetated Corridor (VECO) Condition Assessment for CWS Natural Resource Assessment

Site: Iseli Estates
Job Number: 8881
Investigators:
Date: August 17, 2021

Community: Big-leaf maple and western red cedar
Location: Adjacent footbridge on east bank

Plot ID: VECO_A

Tree species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 85%
* Thuja plicata western arborvitae (western red cedar) native 70%
* Acer macrophyllum big-leaf maple native 15%

Shrub species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 45%
* Rubus armeniacus Himalayan blackberry invasive 40%

Rubus spectabilis salmon raspberry native 5%

Herb Species, % Cover, Native, Invasive - 10 foot radius, >5% cover: 62%
* Carex pendula pendulous sedge non-native 20%
* Polystichum munitum pineland sword fern native 20%

Geranium robertianum lesser herbrobert noxious 10%
Adiantum pedatum northern maidenhair native 5%
Tellima grandiflora fragrant fringecup native 5%
Hedera helix English ivy invasive 2%

* Dominant
Total Cover 192%

Absolute areal cover
% Tree canopy: 85%
% Cover by natives: 120%
% Invasive: 52%
% Non-native: 20%

192%

Corridor Condition: Good

Lex Francis, Margret Harburg

** Marginal due to non-native cover 
and opportunity for enhancement of 
shrub layer

AKS Engineering Forestry Job #: 8881



Vegetated Corridor (VECO) Condition Assessment for CWS Natural Resource Assessment

Site: Iseli Estates
Job Number: 8881
Investigators:
Date: August 17, 2021

Community: Big-leaf maple and western red cedar
Location: Eastern VC along Sieben Creek

Plot ID: VECO_B

Tree species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 77%
* Acer macrophyllum big-leaf maple native 35%
* Thuja plicata western arborvitae (western red cedar) native 30%

Pseudotsuga menziesii Douglas-fir native 12%

Shrub species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 36%
* Corylus cornuta beaked hazelnut native 15%
* Oemleria cerasiformis oso-berry native 12%

Rubus spectabilis salmon raspberry native 6%
Thuja plicata western arborvitae (western red cedar) native 2%
Acer macrophyllum big-leaf maple native 1%

Herb Species, % Cover, Native, Invasive - 10 foot radius, >5% cover: 84%
* Polystichum munitum pineland sword fern native 70%

Athyrium americanum American alpine lady fern native 8%
Rubus ursinus California dewberry native 6%

* Dominant
Total Cover 197%

Absolute areal cover
% Tree canopy: 77%
% Cover by natives: 197%
% Invasive: 0%
% Non-native: 0%

197%

Corridor Condition: Good

Lex Francis, Margret Harburg

AKS Engineering Forestry Job #: 8881



Vegetated Corridor (VECO) Condition Assessment for CWS Natural Resource Assessment

Site: Iseli Estates
Job Number: 8881
Investigators:
Date: August 17, 2021

Community: Douglas fir and Big leaf maple
Location: Within Wetland D VC of Tax lot 800

Plot ID: VECO_C

Tree species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 53%
* Pseudotsuga menziesii Douglas-fir native 25%
* Acer macrophyllum big-leaf maple native 20%
* Crataegus monogyna English hawthorn non-native 5%
* Quercus garryana Oregon white oak native 3%

Shrub species, % Cover, Native, Invasive - 30 foot radius, >5% cover: 95%
* Rubus armeniacus Himalayan blackberry invasive 80%

Corylus cornuta beaked hazelnut native 15%

Herb Species, % Cover, Native, Invasive - 10 foot radius, >5% cover: 7%
* Symphoricarpos albus common snowberry native 5%
* Fraxinus latifolia Oregon ash** Saps native 2%

* Dominant
Total Cover 155%

Absolute areal cover
% Tree canopy: 53%
% Cover by natives: 70%
% Invasive: 80%
% Non-native: 5%

155%

Corridor Condition: Marginal

Lex Francis, Margret Harburg

AKS Engineering Forestry Job #: 8881



    

 

  

  

Appendix D: Representative Site Photographs     

 

  

 



                                                                                                           Iseli Estates, Clackamas County 
Representative Photos | AKS Job #8881 

Photos taken by Lex Francis on August 17, 2021 

Photo C. Perennial Tributary oriented west. Photo D.  General conditions of Sieben Creek, oriented north. 

Photo A. General site conditions in upland area. Oriented 

southwest.  

Photo B.  View looking east at Wetland A 



                                                                                                           Iseli Estates, Clackamas County 
Representative Photos | AKS Job #8881 

Photos taken by Lex Francis on August 17, 2021 

Photo G. Vegetation community within mapped HCA orient-

ed northeast. 

Photo H. Vegetation community within mapped HCA oriented 

west. 

Photo E. Wetland  C vegetation community and surface 

water. Oriented north.  

Photo F.  Plot 2 at Wetland D, oriented north. 

 



    

 

  

  

Appendix E: 2002 Aerial     
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Appendix F: Enhancement Planting Specifications     
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Vegetated Corridor Enhancement Planting Specifications  

February 2022 
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Iseli Estates 
VEGETATED CORRIDOR ENHANCEMENT MITIGATION PLANTING SPECIFICATIONS 

Planting specifications for the enhancement of 360 square feet of vegetated corridor permanent 
impacts and enhancement in place of 560 square feet of vegetated corridor Temporary impacts 

mitigation area  
 

Total enhancement area 920 SF 
 

Scientific Name 
 

Common Name 
 

Size* 
Spacing/Seeding Rate  

Quantity 
Trees (total 10)** 

Acer circinatum Vine maple 2 gallon 3 feet on center 5 
Cornus nuttallii Pacific Dogwood 2 gallon 3 feet on center 5 

Shrubs (total 46)** 
Berberis nervosa Cascade Oregon grape 1 gallon 3 feet on center 12 
Oemleria cerasiformis Osoberry 1 gallon 3 feet on center 12 
Holodiscus discolor Oceanspray 1 gallon 3 feet on center 11 
Symphoricarpus albus Snowberry 1 gallon 3 feet on center 11 

*Bare root plants may be substituted for container plants based on availability. If bare root plants are used, they 
must be planted during the late winter/early spring dormancy period. 
**Minimum quantities to be planted.  
 

Planting Notes (per WES CCSD #1 Stormwater Standards Appendix B – Planting Guide for Buffers): 
1) Timing: Containerized stock should be installed only from February 1 through May 1 and 

October 1 through November 15. Bare root stock should be installed only from December 15 
through April 15. Seeding should occur only from between March 15 to October 15. Planting or 
seeding outside these times may require additional measures to ensure survival which shall be 
specified on the plans and require District approval. 

2)  Mulching: Plantings should be mulched a minimum of three inches in depth and 24 inches in 
diameter, to retain moisture and discourage weed growth around newly installed plant material. 
Appropriate mulches are made from composted bark or leaves that have not been chemically 
treated. 

3) Plant Protection from Wildlife: Depending on site conditions, appropriate measures should be 
taken to limit wildlife-related damage. 

4) Irrigation: Appropriate plant selection, along with adequate site preparation and maintenance, 
reduces the need for irrigation. However, unless site hydrology is currently adequate, an 
irrigation system or equivalent should be used during the warranty period. Watering shall be at 
a rate to maintain all plantings in a healthy thriving condition during establishment. Other 
irrigation techniques, such as deep watering, may be allowed with prior approval by District 
staff. 

5)  Access: Maintenance access for plant maintenance will be provided for Sensitive Areas and 
Vegetated Corridors. 

6) Plant Selection: Plant species must be listed as native on the Portland Native Plant List,  

7) Tree and shrub plantings shall be tagged. 

8) Weed Control: The removal of all non-native invasive weeds should be removed from the 
planting area prior to installing native plants.  
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Maintenance Plan 
1) Site visits are necessary throughout the growing season to assess the status of the plantings, 

irrigation, mulching, etc. and ensure successful plant establishment. Applicant shall be 
responsible for annual monitoring, maintenance, and reporting on success of enhancement for 3 
years after initial enhancement is completed. 

2) The removal of non-native, invasive weeds should be necessary throughout the maintenance 
period, or until a healthy stand of desirable vegetation is established. 

3) At the end of the maintenance period, all plants not in a healthy growing condition, will be 
noted and as soon as seasonal conditions permit, should be removed from the site and 
replaced. Prior to replacement, the cause of loss (wildlife damage, poor plant stock, etc.) should 
be documented with a description of the corrective actions taken. 

4) Invasive species control is to be conducted as needed based on the site inspections. Invasive 
species include Himalayan blackberry (Rubus armeniacus), reed canarygrass (Phalaris 
arundinacea), teasel (Dipsacus fullonum), Canada and bull thistle (Cirsium arvense and C. 
vulgare), Scotch broom (Cytisus scoparius), purple loosestrife (Lythrum salicaria), Japanese 
knotweed (Polygonium cuspidatum), morning glory (Convolvulus species), giant hogweed 
(Heracleum mantegazzianum), English ivy (Hedera helix), nightshade (Solanum species), and 
clematis (Clematis ligusticifolia and C. vitalba). 
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Pre-application Conference Summary Page 1 of 5 
File No. ZXXXX-XX-XX

Planning and Zoning
Department of Transportation and Development 

Development Services Building 
150 Beavercreek Road  |  Oregon City, OR 97045 

503-742-4500  |  zoninginfo@clackamas.us 
www.clackamas.us/planning 

PRE-APPLICATION CONFERENCE SUMMARY 

The information contained in this memo is introductory in nature and is designed to act as a guide to relevant ZDO 
and Comprehensive Plan standards.  This is an initial review and is based on the information submitted by the 

applicant for the pre-application conference. 

Permit Type: Subdivision  

File No. ZPAC0100-21 (held Sept 8) 

Proposal: A 42- lot subdivision associated with a zone change to R-8.5. To be subdivided as a Planned Unit 
Development. Habitat Conservation Area, Clackamas WES water quality buffers, and Open Space 
designations are also present on site and will need to be addressed.

Staff Contact: Ben Blessing bblessing@clackamas.us 

Applicant: AKS Engineering

Assessor’s Map and Tax Lot Number:  Map, 22E11A Tax Lot(s) 00600/00800

Site Address: 14917 SE 142ND AVE 

Zoning: FU-10/R-15 

I. APPLICABLE ZONING AND DEVELOPMENT ORDINANCE (ZDO) AND 
COMPREHENSIVE PLAN STANDARDS FOR PARTITIONS: 

SECTIOINS 202, 315, 706 1001, 1002, 1003, 1006, 1007, 1011, 1012, 1013,1017, 1105, 
1307 
HERE IS A LINK TO ZDO: HTTPS://WWW.CLACKAMAS.US/PLANNING/ZDO.HTML

COMP PLAN CRITIERIA: 4.R.1, 4.R.2 (4.R.2.1 THROUGH 4.R.2.7), 4.R.3 (**SEE NOTE 
BELOW), AND 4.R.4-4.R.16, ONLY WHERE APPLICABLE 
HERE IS A LINK TO CH. 4: 
HTTPS://DOCHUB.CLACKAMAS.US/DOCUMENTS/DRUPAL/7F7F1FB5-E923-4CD1-
94BB-E5B473082B70

Note to applicant: Pre-application conferences are advisory in nature and are intended to familiarize applicants 
with the requirements of this Ordinance; to provide applicants with an opportunity to meet with County staff to 
discuss proposed projects in detail; and to identify standards, approval criteria, and procedures prior to filing a 
land use permit application. The pre-application conference is intended to be a tool to orient applicants and assist 
them in navigating the land use review process, but is not intended to be an exhaustive review that identifies or 
resolves all potential issues, and does not bind or preclude the County from enforcing all applicable regulations or 
from applying regulations in a manner differently than may have been indicated at the time of the pre-application 
conference. This document is not a land use decision and is not subject to appeal.  

*NOTE on Policy 4.R.3: I would advise you to preserve as much of the ravine and 
stream channel as possible. To this end, you may consider rezoning much of the 

https://www.clackamas.us/planning/zdo.html
https://dochub.clackamas.us/documents/drupal/7f7f1fb5-e923-4cd1-94bb-e5b473082b70
https://dochub.clackamas.us/documents/drupal/7f7f1fb5-e923-4cd1-94bb-e5b473082b70
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File No. ZXXXX-XX-XX

Planning and Zoning
Department of Transportation and Development 

Development Services Building 
150 Beavercreek Road  |  Oregon City, OR 97045 

503-742-4500  |  zoninginfo@clackamas.us 
www.clackamas.us/planning 

undevelopable area as “R-15” zoning, while reserving “R-8.5” for the section that will be 
developed for lots in the PUD. It appears you will have enough density to transfer even 
while reserving most of the development as R-15. Rezoning the entire lot to R-8.5 will 
be difficult to achieve. 

A. ZDO Section 315 Zoning 

1. You are subject to normal dimensional standards except where noted in table 315-2, in 
those areas where dimensional standards are modified by PUD. More notes below. 

2. PROVIDE DIMENSIONAL STANDARDS: 

 See ZDO Sec. 315, Table 315-2, and Section 1013  

B. ZDO Section 700s – Special Districts: Habitat Conservation Area (HCA)

1. You will need to submit an HCA Development Permit subject to ZDO Sec. 
706.10(A)…and 706.10(B) if you cannot meet the standards in 706.10(A). Please let me 
know if your team plans to challenge the accepted HCA map, and I can provide 
additional instructions. Make sure to submit HCA Development Permit with 
Subdivision/PUD application. I recommend you review this concurrently with 
Subdivision/Zone Change application. 

2. A natural resource assessment is required. You need to establish Clackamas WES 
Buffers. If any of the new development will encroach, you will need to submit for a 
buffer variance. 

C. ZDO Section 800s – Special Use Requirements None Identified

D.  ZDO Section 1000 – Development Standards  

1) Sec 1002: There are considerable steep slopes, though much of the development is 
avoiding them. Make sure to address all criteria. We will need to discuss the road cut along 
SE 142nd Ave, but for now, you will need to factor in all slopes over 20 percent for this section 
and for density. 

2)  Sec 1003. No Geo/Landslide hazards. Soils are not too bad here. We don’t need 
geotech prior to submittal, though I recommend one given the slopes. 

3) Sec. 1006: You will need to provide Clackamas WES with a storm water plan. They will 
need to sign a Preliminary Statement of Feasibility for surface water. This is a submittal 
requirement. Tim Janseen will need provided a prelim statement of feasibility for water. This 
is also a submittal requirement.  Make sure both are signed within 1 year of the date of 
submittal of land use application. 

 Please address any other relevant criteria in Sec 1006. 
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All new utilities to be underground 

A Grading Permit maybe required (likely 1200C, with DEQ) 

All existing and proposed easements, including roadways and utilities, must be shown 
on the preliminary plat, as per ORS Chapter 92 and the Clackamas County Zoning 
and Development Ordinance, Sections 1006 and 1007 

4)  Sec. 1007: This section contains many standards for roadways. Please refer to 
engineering comments prepared by Ken Kent for detail on what is required for roadways. 

Note, Per Comp plan Map 5-6, this map is a “potentially buildable site” over 5 acres. Please 
“provide a conceptual map of new streets for the entire site. The map shall identify street 
connections to adjacent areas to promote a logical, direct, and connected system of streets; 
demonstrate opportunities to extend and connect new streets to existing streets, and provide 
direct public right-of-way routes. Closed-end street designs shall be limited to circumstances 
in which barriers prevent full street extensions. Closed-end streets shall not exceed 200 feet 
in length and shall serve no more than 25 dwelling units. Subsequent development on the 
site shall conform to the conceptual street map, unless a new map is approved pursuant to 
Subsection 1007.01(C)(2)” 

Per ZDO Sec. 1007.04(L), Comp Plan Map 9-1, it appears that you will likely be required to 
dedicate trail easement/tract and construct a trail adjacent to the stream corridor, and likely 
connecting the upland lots to this trail corridor by the stream. 

*You will need to address relevant criteria in ZDO Sec. 1007, in your narrative.  

5)  Sec. 1012 (Density): It would appear that even with much of the site being rezoned to R-
15, and a few of the developable acres being rezoned to R-8.5, there is enough density to 
achieve a 42-lot subdivision/PUD. All areas being reserved for open space can transfer 
density to the flat part of the lot. 

6) Sec. 1013 PUD Standards- Please adhere to all standards. Given the size of the open 
space, it will likely be fairly straightforward to meet. 

7) Sec. 1017-Solar Standards (See section) 

E. ZDO Section 1100- Development Review Process 

1) Please review ZDO Sec. 1103 for Open space review. This is going to depend on 
whether you are high priority or secondary priority per 1011. High priority only has some 
allowances for development, only if the high priority is steep slopes. For secondary, you 
will need to prepare a Type II permit for Sec. 1103. 

https://dochub.clackamas.us/documents/drupal/efe029cb-c0a7-4868-a88b-d094b9776dea
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2) Please review ZDO Sec. 1105 for Subdivision requirements. Most of these requirements 
will be adhered to by your hired surveyor at the time of platting. You will need an HOA to 
be created. 

I.  Other issues: 

2) Please review the County Surveyor’s notes.  

3) Please review Clackamas Fire Dist. #1 notes. 

II. LAND USE PERMITTING PROCESS 

1. Outline recommended land use application(s) 

 TYPE III
A Major Subdivision is a “Type III” land use application process, as provided for in Section 
1307 of the ZDO. Type III decisions include notice to owners of nearby land, the Community 
Planning Organization (if active), service providers (sewer, water, fire, etc.), and affected 
government agencies. If the application is approved, the applicant must comply with any 
conditions of approval identified in the decision. The review authority for this land use permit 
is the County Hearings Officer.  

 A Zone Change is also a Type III application (same description as above).

 A HCA Development Permit is a Type II, though it should be reviewed concurrently 
with subdivision Zone Change, unless you want it done separately by staff.

2. After the application is deemed completed, the County has 150 days to issue a final 
decision. 

3. Fee: $5,090 + $45/Lot = $120 surcharge for expanded noticing radius (half mile) + 

4. Fee for Zone Change=$3,560

5. Fee for HCA Dev permit= $960 (possibly more if not submitted through 706.10A

6. If you encroach in secondary open space, a review subject to Sec. 1103 is $960

Special Process Considerations 

. 

III. MINIMUM LAND USE APPLICATION SUBMITTAL REQUIREMENTS  

The submittal requirements are provided in ZDO 1307.07(C) and 1105. 

Note to applicant: Review the applicable criteria listed above while preparing your written narrative and other land 
use application items Consult staff with any questions regarding applicability of the criteria identified above. It is 
the applicant’s responsibility to clearly demonstrate how a proposal meets all applicable criteria. Please note also 
that as we look more in depth at an actual land use application submittal there may be other policies that arise that 
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we need to find consistency with so, while this is not an exhaustive list, it covers the main policy consistency findings 
that need to be made and other submittal requirements for a complete application.  



 

 

 

 

 

 

 

 

 

 

 

PRE-APPLICATION INFORMATION FROM TRAFFIC ENGINEERING AND 

DEVELOPMENT REVIEW 

All information is considered informal, based on current Zoning and Development 

Ordinance requirements, current Roadway Standards requirements, and current 

Comprehensive Plan requirements.  Prior to the submittal of a Conditional Use 

application, the applicant is encouraged to contact staff to insure that these preapplication 

comments reflect the current standards. 

FILE NO.    ZPAC0100-21 

PROJECT:  41 Lot Subdivision, SE 142nd Avenue 

LEGAL: 22E11A 00600 

DATE: September 8, 2021 

 

Direct: 503-742-4673 

Email: kenken@clackamas.us  

 

1. Verification of legal access shall be submitted; e.g. deeds; easement. 

 

2. Lots having frontage on arterial and collector streets shall not have direct individual access 

to those streets but shall be permitted access to local street(s).  Exceptions may be granted 

on a case-by case basis.  SE 142nd Avenue is a minor arterial roadway requiring access 

from lower functional classification roadway for the proposed lots.   

 

3. Prior to final plat approval, it will be necessary to apply for a Development Permit and 

submit improvement plans prepared and stamped by an engineer registered in the State of 

Oregon or alternative plans acceptable to the engineering division.  These plans must 

address street improvements to the new street(s), existing frontages, private drives and 

utilities.  The plans must be consistent with the requirements of the County Zoning and 

Development Ordinance, The Roadway Standards and the applicable storm water 

management agency. 

 

4. The plan review and inspection fee is based upon the improvement plans. The Engineering 

Division of the Department of Transportation and Development will charge a fee equal to 

8.83 percent of the estimated street and drainage improvement costs, with a minimum 

$1,600.00 fee. 

 

5. Streetlights are a requirement for the development.  The applicant must apply by letter to 

the County Department of Transportation and Development, Engineering Division for 

annexation and information of an assessment area to Clackamas County Service District 

D A N  J O H N S O N  

mailto:kenken@clackamas.us


No. 5.  Underground primary electrical service lines must have provisions for pre-wiring 

street lighting, as per plans approved by the District.  Contact Wendi Coryell at (503) 

742-4657 for further information. 

 

6. The street construction, storm sewer and utilities work must be designed and built to be 

compatible with adjoining existing approved plats and provide for future needs of adjoining 

property; e.g. extension of street, sanitary sewer, storm sewer. 

 

7. Plans should include a site grading plan with before and after contours. 

 

8. The developer is responsible for all applications, fees and coordination of Federal and State 

regulator offices with regard to fills and excavations in stream riparian zones and wetlands 

associated to the Clean Water Act and the Urban Stormwater National Pollutant Discharge 

Elimination System.  

 

9. Utility Street Cuts - When there are multiple utility service trenches in the road, the trench 

repairs will grind and inlay the top 2” of the pavement restoration to include a minimum 

12” tee beyond the furthest trench, and to combine multiple trenches into one surface repair 

(See Drawings U275 and U290). 

 

10. Easements: 

 

a. Stormwater and sanitary sewer easements must be provided as deemed appropriate by 

the Department of Transportation and Development and the applicable sanitary sewer 

and storm water management agency. 

 

b. Access easements must include sufficient width and corner radii for required road 

improvements, grading, utilities, buffer areas, drainage, turnaround areas, and fire 

access. 

 

c. All existing and proposed easements must be shown on the final plat.  

 

11. Special Comments: 

 

a. Traffic Impact Study (TIS) – A traffic impact study will be required per Section 295 

of the Roadway Standards addressing the zone change and subdivision.  Contact 

Christian Snuffin for questions regarding TIS scoping at 503-742-4716 or 

CSnuffin@co.clackamas.or.us. 

 

b. Connectivity – The project site is shown on Comprehensive Plan Map 5-6 which 

requires street connectivity for the area under ZDO Section 1007.01(C)(2).  A street 

connectivity map of the area will be required considering topography, access spacing 

and other constraints.  Address access to Tax Lots 22E11A 00800 and 

22E11A 00602.  Cul-de-sacs are generally not permitted unless there are constraints, 

or connectivity is otherwise provided. 

 

c. SE 142nd Avenue - Applicant shall design and construct improvements along the 

entire site frontage of SE 142nd Avenue to arterial roadway standards.  These 

improvements shall consist of: 



i. Dedicate minimum of 5 feet of right-of-way to provide 35-foot half width from 

existing centerline.  Additional right-of-way may be needed for sight distance. 

 

ii. A minimum 8-foot wide sign, slope and public utility easement.  Additional 

width for a slope easement may be necessary depending on grading to 

accommodate frontage improvements and provide sight distance. 

 

iii. 20-foot wide one half street improvement from right-of-way centerline 

(12’travel, 8’ bike).  Structural section per Standard Drawing C100 for an arterial 

roadway. 

 

iv. 6-inch curb. 

 

v. 5-foot wide landscape strip with street trees. 

  

vi. 5-foot wide sidewalk. 

 

vii. ADA curb ramps at the north and south ends of sidewalk, per applicable Oregon 

Standard Drawings, RD900 Series. 

 

viii. Provide intersection sight distance per Roadway Standards Section 240, based on 

40 MPH speed.  A speed study may be an option.  

 

d. New Public (Local) Streets: 

i. Dedicate a 54-foot wide public right-of-way. 

 

ii. 8-foot wide public utility easements on both sides of full road improvement. 

 

iii. 32-foot wide full street improvement.  Structural section per Standard Drawing 

C100 for a residential local roadway. 

 

iv. 6-inch curb. 

 

v. 5-foot wide landscape strip with street trees on both sides. 

  

vi. 5-foot wide sidewalk on both sides. 

 

vii. Dual ADA curb ramps at all intersections, per applicable Oregon Standard 

Drawings, RD900 Series.  Curb and gutter 

 

viii. Concrete driveway approaches, constructed per Standard Drawing D650. 

 

ix. Where a future road extension is not planned, an emergency vehicle 

turnaround/cul-de-sac shall be constructed, per Standard Drawing C300.  A 

temporary turnaround shall be provided for street stubs consistent with minimum 

widths and turning radii per Drawing C200 or C350. 

 

j. Private Access Roads: 

 

i. Serving 1-3 lots requires 20-foot access easement, with 12-foot wide paved 

roadway, with 2-foot wide gravel shoulders. 



 

ii. A minimum 12-foot wide concrete driveway approach, per Standard Drawing 

D650. 

 

k. Fire Marshal approval of adequate emergency access.  If a second access is required, 

the emergency vehicle access road will require a paved surface with gated access 

(note: staff will verify whether gravel surface will be premitted. 

 

l. Storm drainage facilities in conformance with Water Environment Services 

requirements and Clackamas County Roadway Standards Chapter 4. 
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TO:  Ben Blessing / County Planning   
FROM:   Erik Bertram / Water Environment Services (ecarr@clackamas.us, 503-936-3666) 
DATE:  September 8, 2021 
SUBJECT: WES Pre-App Memo, ZPAC0100-21 – Iseli Estates (41-lots) 
  
LOCATION: 14917 SE 142nd Ave 
TAX LOT: 22E11A 00600 
WES LOG#:  427-21 
 

Clackamas Water Environment Services (WES) is an intergovernmental entity formed pursuant to Oregon 
Revised Statutes Chapter 190 for the purpose of providing regional sewerage works, including all facilities 
necessary for collecting, pumping, treating, and disposing of sanitary or storm sewage within its boundaries. As 
the sanitary sewer and stormwater management service provider for the above-noted development, WES offers 
the following comments: 

 
NOTE: WES anticipates an update of the District’s Rules, Regulations, and Design Standards to take 
effect in 2021. The applicant must comply with the RR&S in effect on the submittal date of the land use 
application.  
 
A public draft of the new document is now available for viewing here: 
https://www.clackamas.us/wes/sanitary-and-stormwater-rules-and-standards-update  
Revisions to the WES Sanitary and Stormwater Rules and Standards include the following:  

• Stormwater performance standards (retention, water quality, flow control) (Section 4.1)  
• Project thresholds, exemptions, and in-lieu fees  
• Stormwater facility selection and design – facility types, allowable uses, prioritization, minimum design 

criteria, sanitary connections, pretreatment requirements and conveyance design standards  
• Service Provider Letter requirement with land use (Section 3.2)  
• Sanitary and stormwater fiscal policies  
• Easements, maintenance, and use of public properties  

 
The applicant shall conform to the RR&S in effect on the date of a complete land use application submittal to 
the City. The anticipated schedule for the Rules update is:  

• March 17, 2021: Public Comment Opens  
• April 17, 2021: Public Comment Closes  
• April – May 2021: Revisions  
• June 2021: Adoption Hearings (delayed to Fall 2021) 
• July 2021: Implementation (delayed to Fall 2021+) 

 
 

 

 

 

https://www.clackamas.us/wes/sanitary-and-stormwater-rules-and-standards-update
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General Comments 

1. The proposed development is within the Clackamas Water Environment Services (WES) service area and 
subject to WES Rules and Regulations, and Standards (“WES RR&S”). Prior to issuance of building permits, 
the applicant must procure WES plan approvals and permits, in accordance with these adopted ordinances: 

a. Water Environment Services Rules and Regulations, July 2018, Ordinance No. 03-2018 
b. Sanitary Sewer Standards, Clackamas County Service District No. 1, July 1, 2013.  
c. Stormwater Standards, Clackamas County Service District No. 1, July 1, 2013.  

2. WES shall approve and/or permit any connection to any sanitary or stormwater facility owned, operated or 
maintained by WES. Before connecting to any facilities, the applicant must obtain authorization to make such 
connection by paying the applicable WES fees, and obtaining approval and/or a written permit from WES. 

3. Prior to land use application submittal, County Planning requires the applicant to obtain a Preliminary 
Statement of Feasibility from WES. The document verifies the availability of sanitary sewer and surface water 
service to serve this development, or can be made available by the developer. (ZDO 1006.04 and 1006.06) 

a. Prior to issuance of a Preliminary Statement of Feasibility, the applicant must submit 
preliminary sanitary and storm system design plans and a preliminary storm report to WES for 
review. The plans must sufficiently demonstrate the proposed development can conform to WES 
Standards. Receipt of the signed Preliminary Statement of Feasibility does not automatically suggest 
all WES requirements can or have been met. Following Design Review approval, the applicant shall 
submit final civil engineered plans and a final storm report to WES for review and approval.  

4. WES will review any required plan submittals for compliance with WES RR&S and applicable land use 
conditions of approval. A civil engineer licensed by the State of Oregon must stamp and sign the sanitary 
sewer and stormwater management plans and reports.  

5. Prior to plat approval, WES will review the plat in conjunction with any approved sanitary or stormwater plans.  
a. The sanitary and storm systems must be complete in all respects, in accordance with the approved 

plans, or the developer must provide a performance bond to guarantee the construction of the 
infrastructure.  

b. The plat must show all sanitary and storm drainage easements and reference any stormwater 
maintenance agreements.  

6. Surface Water, Storm Drainage, and Sanitary Sewer Easements located on the site and granted to 
WES/CCSD#1 are permanent and not extinguishable. No development will encumber the use or access to 
these easements by WES.  

7. Requests to modify current WES Design Standards must be made in accordance with Sanitary Standards, 
Section 1.7 or Stormwater Standards, Section 1.6. The applicant must provide the necessary information to 
evaluate the request, as determined by WES.  

8. The proposed development is subject to applicable fees and charges, in accordance with WES RR&S. Fees 
and charges must be paid before plat approval, and are subject to change without notice to the applicant. The 
applicant is responsible for costs associated with the design, construction and testing of the sanitary sewer 
and storm systems.   
 

Sanitary Sewer 

9. Existing conditions: Primary residence connected in 1990 at tee station 8+02. A second dwelling unit was 
added with shared connection in 1993.  Property was assigned 2 EDUs.  

10. The developer must extend public sanitary sewer to the proposed development in accordance with WES 
Rules, Regulations, and Standards. There is adequate capacity within the existing sanitary sewer collection 
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system and treatment services to serve this development once improvements are completed by the 
developer.  

11. WES Review and Permitting Process 
a. Before WES will sign the preliminary statement of feasibility, the applicant must provide 

preliminary sanitary sewer plans, and profiles if necessary, to demonstrate each lot can be served 
with a separate connection to public sewer. 

b. With any forthcoming land use application, the applicant shall provide a preliminary sanitary sewer 
plan with their land use application to the Planning Division.  

c. Upon land use approval, the applicant shall submit a final sanitary sewer plan to WES for review and 
approval. A licensed civil engineer must prepare the plan, in accordance with WES sanitary standards 
and all other regulations and conditions.   

d. Prior to plat approval, the developer must construct all the sanitary improvements in accordance with 
the approved plans. Building permits for future lots shall not be approved until sanitary improvements 
are complete in all respects and are approved/accepted by WES. 

12. The Developer shall obtain a Public Sanitary Sewer Extension Permit from WES to construct any Public 
Sanitary Sewer appurtenances which are owned, or intended to be conveyed to the District. All other sanitary 
sewer piping not intended to be conveyed to the District shall be permitted by the Local Plumbing Authority. 
Section 4 of the WES RR&S establish minimum requirements for designing the District’s Sanitary Sewer 
System. The developer shall be directly responsible for all administrative requirements including application 
for service, submittal of all required Plans, bonds and insurance, and payment of fees.  

13. The following will apply with the Public Sanitary Sewer Extension Permit: 
a. WES requires a separate and independent service connection for each parcel of property being 

served. All building sewers and/or sanitary facilities connected to the public sanitary sewer system 
shall be directly connected without any intervening private sewage treatment systems. 

b. An acceptable layout of sanitary sewer and stormwater mainlines, as determined by WES, must be 
within the public right-of-way or a public easement granted to WES. Minimum easement width is 15-
feet for a single line, or 20-feet for combined sanitary and storm lines.   

c. The engineer will design, construct, and test the system in accordance with WES RR&S. WES will not 
approve building permits for individual lots until the sanitary sewer system improvements are 
complete in all respects and accepted by WES.  

d. Upon completion of the construction of the public sanitary sewer main extension, in accordance with 
WES Sanitary Design Standards, WES will accept title thereto and thereafter shall be owned, 
operated and maintained by WES. WES shall issue an acceptance letter specifying the date the 
warranty period will begin. No property owner shall connect to the public sanitary sewer system, until 
it is accepted in writing by WES. 

14. WES may approve a private pump system for an individual lot(s) if a gravity connection to the public sanitary 
system is not available, as determined by WES. (Section 5.5.7) If applicable, the following may apply: 

a. The County plumbing department will permit private pumping facilities and pressure mains. 
b. The private system must connect to the District’s mainline via a 4” gravity sanitary sewer service 

connection with 2% slope and be a minimum 6-feet deep at the property line.  
c. Lots served by pumping facilities must be labeled as such on the final asbuilt drawings.  
d. The private pumping system must extend from the building to a clean out at the property line.  
e. For properties served by a pressure main that extends into the right-of-way, the property owner will 

own and maintain any private lateral that extends into the public right-of-way, from the property line to 
the public mainline/manhole. The owner will record a document stipulating ownership and 
maintenance responsibilities. 
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Surface Water: 

15. In accordance with Section 5 of the WES Stormwater Standards, WES shall review, approve and permit 
stormwater management plans for any development that creates or modifies 5,000 square feet or more of 
impervious surface area. 

16. The applicant shall submit a Surface Water Management Plan and Storm Report (SWM Plan) to WES for 
review and approval. The SWM Plan shall include a design for onsite stormwater management for all onsite 
development and offsite stormwater management for all offsite right-of-way improvements required by the 
local road authority. The plan shall also address drainage from onsite vegetated areas and all water entering 
the property from off-site. 

17. WES Review and Permitting Process 
a. Before WES will sign the preliminary statement of feasibility, the applicant must provide a 

preliminary stormwater management plan and drainage report to sufficiently demonstrate the 
proposal can conform to WES Standards. The SWM Plan must include infiltration testing 
results and downstream conveyance analysis.  

b. With any forthcoming land use application, the applicant shall provide a preliminary SWM Plan and 
Storm Report with their land use application to the Planning Division.  

c. Upon land use approval, the applicant shall submit a final Surface Water Management Plan and 
Storm Report to WES for review and approval. A licensed civil engineer must prepare the SWM Plan, 
in accordance with Section 5 of WES Stormwater Standards and all other regulations and conditions.   

d. Prior to plat approval, the developer must construct all the storm improvements in accordance with 
the approved plans, or the developer must post a performance bond to assure construction of the 
improvements in accordance with the approved plans. Building permits for future lots shall not be 
approved until storm improvements are complete in all respects and are approved/accepted by WES. 

18. Any SWM Plan shall conform to WES Performance Standards:  
a. Water Quality Standard: Capture and treat the first 1-inch of storm runoff from a 24-hour storm 

event using either vegetation (Appendix H) or a Basic Treatment proprietary device (Appendix F). 
b. Infiltration Standard: Capture and retain the first ½ inch of runoff in a 24-hour period through an 

approved infiltration system.  
c. Detention/Flow Control Standard: Reduce the 2-year post-developed runoff rate to ½ of the 2-year 

pre-developed discharge rate. 
19. Any SWM Plan shall include a design and drainage report for: 

a. Onsite stormwater management of all onsite development, including pervious and vegetated areas. 
b. Offsite stormwater management for all offsite right-of-way improvements required by the local road 

authority. 
c. All water entering the property from off-site must be managed onsite or placed in a bypass system. 

20. An upstream drainage analysis shall be included with the SWM Plan and address upstream drainage from 
142nd basin.  

a. Any proposed bypass system must include an overflow pathway for any storm structures in the event 
the structure is plugged or fails. 

b. The applicant can propose to provide stormwater management for an equal area of upstream offsite 
impervious area in lieu of treating a portion of road improvements that cannot be managed adjacent 
to the site. The equal offsite area shall consist of right-of-way impervious area only and meet WES 
performance standards. 
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21. Storm drainage detention calculations shall follow the King County method (SBUH hydrograph) per the 
following criteria: 

a. For single family and duplex residential subdivisions or partitions, stormwater quantity detention 
facilities shall be sized for the impervious areas to be created by the subdivision or partitions, 
including all residences on individual lots at a rate of one ESU (Equivalent Service Unit, or 2500 sq ft) 
of impervious surface area per dwelling unit, plus all roads. If actual impervious area is to be greater 
than one ESU per dwelling unit, then the actual impervious numbers shall be used. Such facilities 
shall be constructed as a part of the subdivision or partition.  

22. Any preliminary and final SWM Plans must include the following elements and supporting documentation: 
a. Civil site plans for the proposed stormwater management improvements. 
b. A drainage analysis of predevelopment and post-development conditions for all onsite permeable and 

impervious surface areas, all water entering the property from off-site, and all road frontage 
improvements. 

c. Storm drainage detention calculations using the King County methodology (SBUH hydrograph). 
d. An infiltration testing report to verify the feasibility of proposed infiltration systems. Infiltration test 

results must correspond to the infiltration facility location and depth (see: Appendix E). 
e. An acceptable downstream point of discharge to convey stormwater runoff from the entire 

development boundary. The point of discharge shall follow the natural direction of flow to the westerly 
drainage. 

f. A Downstream Conveyance Analysis that extends a minimum of 1500’ downstream or to the point 
where the development contributes less than 15% of the upstream drainage area, whichever is 
greater. Analysis must include the entire drainage basin, assume no upstream detention, and must 
calculate the 25-year storm event for conveyance capacity requirements. Field reconnaissance by the 
engineer, including contacting downstream property owners, is typically required with this analysis. 

g. Grading plans that identify an overflow pathway system to control storm/surface water in the event of 
a storm facility failure or bypass, without causing damage to property, persons, or the environment.  

h. An Erosion Prevention and Sediment Control plan (see: WES SW Standards, Section 6). 
i. Water quality resource protection and vegetated buffers (see: WES SW Standards, Section 4). 
j. An operations and maintenance plan for the approved stormwater management system. 

23. Existing Conditions: A catch basin, water quality manhole, and 12-inch outfall are located on the east side of 
142nd at approximately southern property line of proposed development.  

24. Infiltration Testing:  
a. Soil types can vary significantly over relatively short distances, therefore the infiltration tests must 

correspond to the location and depth of the infiltration facilities (see: Appendix E). 
b. Infiltration facilities must provide a 3-foot minimum vertical separation from the maximum seasonal 

groundwater elevation to the bottom elevation of the infiltration facility. (Appendix H) 
25. If the infiltration standards cannot be met, the project engineer must submit a design modification request with 

an equivalent alternative design that can accomplish the same design intent as these standards. All request 
must be made in accordance with Stormwater Standards Section 1.6 and include a geotech report. Retention 
options in lieu of the infiltration standard include: 

a. BMP Tool: WES, in cooperation with other local jurisdictions, has developed a BMP Sizing Tool. The 
tool sizes facilities so post-development peak flow durations will match the pre-development peak 
flow durations ranging from 42% of the 2-year to the 10-year flows, as determined by HSPF 
continuous rainfall model simulation. 
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b. Engineer’s Model: The project engineer can develop and submit a continuous rainfall runoff model 
simulation, so post-development peak flow durations will match the pre-development peak flow 
durations ranging from 42% of the 2-year to the 10-year flows as determined by the continuous model 
simulation. 

c. Flow Control and Retention Standard: Meet the Detention/Flow Control Standard and retain the 
first ½" of runoff in a 24-hour period onsite within an approved facility, as determined by WES. The 
infiltration/retention storage volume within a vegetative facility must not exceed 6-inches in height 
above the vegetation.   

26. The following shall apply with any BMP Tool design submittal: 
a. Applicant must first obtain Design Modification Request approval by WES. 
b. All stormwater management facilities must be designed with the continuous flow model of the Tool. 

Conveyance structures shall be designed per WES stormwater standard criteria. 
c. The BMP Sizing Tool provides two types of pond configuration options: simple and custom. For each 

configuration option, the BMP Sizing Tool routes the post-development flow through the pond, 
performs statistical analyses for flow duration and peak flow criteria, and reports if the pond is sized 
adequately. A User’s Guide for the BMP Sizing Tool is available on the WES website. 

i. With the Simple Geometry option, the tool assumes that the pond is symmetrical (square-
shaped). For any irregular-shaped ponds, you must use the Custom Geometry option. The 
user will manually size and develop a custom pond design with a custom outlet configuration 
that differs from the one provided by the tool. Using this option, the user will need to 
independently assess the stage-storage-discharge relationship for the custom pond. The user 
enters a data table of depth, surface area, and total outflow values. These values need to be 
calculated outside the tool using an Excel spreadsheet or other sizing tool such as 
HydroCAD. 

ii. Any pond required to meet access standards for publicly maintained facilities (Appendix I) 
must use the Custom Geometry option. 

d. A separate sizing analysis needs to be done on each Drainage Management Area (DMA). The 
engineer shall verify each DMA aligns with the final grading plans. 

27. Downstream Analysis: 
a. The downstream analysis shall assume that the proposed runoff will be un-detained during the 25-

year storm event, and all conveyance calculations shall be completed assuming flow during the 25-
year event, in order to ensure that the existing system has capacity to convey an overflow event. 

b. Provide a standard capacity analysis chart and plan showing the downstream pipe layout to the 
extent of your analysis. Indicate pipe sizes and slopes on the map. Provide all applicable as-built 
drawings. 

c. Provide representative cross sections of the conveyance drainage, including the smallest area that 
represents the limiting factor. 

28. Roadside planters shall be designed to meet current WES stormwater standards, including infiltration, water 
quality, and detention/flow control requirements. The following shall also apply: 

a. A detail for green street planters is not currently available in the WES standards, therefore the project 
engineer shall reference an acceptable alternative detail from another local jurisdiction, as determined 
by WES.  

b. The project engineer may be required to perform infiltration testing of the facilities, as requested by 
WES, to provide assurance that the system will perform as designed. If applicable, testing shall be 
documented in a report stamped and signed by the project engineer and submitted to WES.  



 
 

Page 7 of 12  WES427-21_PreApp_ec.docx 
 

c. Stormwater facilities should be designed for the limiting infiltration rate in the vegetated facilities, 
namely the facility engineered media that is generally assumed to be no greater than 2” per hour 
(assuming the onsite native infiltration rates are greater).  

29. Property owners must inspect and maintain the stormwater management systems, in accordance with WES 
Rules, Section 12.10. WES will maintain the subdivision’s stormwater system if the developer signs a 
‘’Declaration and Maintenance Agreement for On-Site Stormwater Facilities’ with WES. Otherwise, 
responsibility of storm system maintenance will fall to the homeowners and the developer will need to record 
a document outlining this responsibility.   

30. Storm facilities that mix public and private water must be located on private property. WES may maintain the 
facilities if the property owner signs a public maintenance agreement with WES, which will include an 
additional monthly maintenance fee.  

31. The following will apply for publicly maintained stormwater facilities:  
a. The developer will sign and record a ‘Declaration and Maintenance Agreement for On Site 

Stormwater Facilities’, which describes the perpetual maintenance of the stormwater facilities. A $3 
monthly maintenance fee will apply for each Lot, in addition to the monthly service fee. 

b. Locate centralized/shared stormwater facilities within a Tract to the homeowners association. The 
HOA will have sole responsibility for maintenance and associated costs for the surrounding fencing 
and landscaping, which must documented in the HOA CC&R’s.  

c. The engineer must design and construct the facilities to public standards. Storm facilities must be 
located in public right-of-way, a tract to the homeowners association, or a storm drainage easement 
(excluding shared facilities) granted to WES, as determined by WES. 

d. Comply with maintenance access standards for publicly maintained facilities, in accordance with 
Appendix I.   

e. The developer must maintain the stormwater facilities for a one-year warranty period; thereafter WES 
will take over maintenance of the public stormwater facilities.   

Erosion Prevention and Sediment Control (EPSC):  

32. Any development activities that accelerate soil erosion, including grading and construction, must provide 
adequate erosion prevention and sediment control measures. EPSC guidance for construction sites can be 
found in the Erosion Prevention and Sediment Control Design Manual on the WES website.  

33. The developer must obtain an Oregon DEQ 1200-C Permit when development activity creates more than 5 
acres of disturbance. DEQ will issue this permit. The developer must submit a 1200-C application and 
template style erosion control plans to DEQ for review and approval. The applicant must also obtain the 
EPSC Permit from WES, including plans and fees. 

Water Quality Resource Areas (Title 3): 

34. New development must protect water quality resource areas through preservation and maintenance of 
vegetated buffers (Stormwater Standards, Section 4). Clackamas County Planning Division serves as WES’ 
agent to administer these requirements. The applicant will coordinate with the Planning Division for any buffer 
requirements, including Sensitive Area Certifications and Natural Resource Assessment Reports.  

35. Prior to feasibility sign off by WES, the applicant must submit plans to WES that clearly show the water 
quality resource areas, required buffers, any proposed encroachments into the buffer, and if applicable, any 
proposed mitigation areas. Wetland delineation concurrence with DSL will be required prior to plan review 
approval by WES, and preferably prior to feasibility sign-off by WES. 

36. Per Section 4.4, activities prohibited in the Buffer Area include: 
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a. Construction of structures (buildings of any kind).  
b. Grading of any kind (including swales, ponds, etc.).   

i. Allowed: Storm outfalls with an adequate mitigation plan for any disturbed areas.  
c. Impervious Surface (parking lots, gravel, etc.).  

i. Allowed: Road crossings  
d. Tree Removal (dead or alive) unless approved by the District.  
e. Herbicide/Pesticide use in and around sensitive areas and Buffers must be approved by the District. 
f. Ornamental Vegetation (lawns, non-native shrubs, bark dust, etc.). 

37. WES RR&S provide a variance process to modify the buffer width if no reasonable and feasible option exists 
to prevent buffer encroachments.  The developer must mitigate the impacts to the buffer encroachment 
elsewhere on the site (SW Standards, Section 4.4). 

a. Submit buffer variance requests and mitigation/restoration plans to Clackamas County Planning. 
WES will require construction plan review prior to buffer variance approvals to verify the proposed 
variance will not conflict with the approved storm and sanitary layout.  

38. If applicable, the developer must submit wetland mitigation approval from DSL/COE.  If mitigation approval is 
not granted, all WES rules and regulations will apply.  

39. Land use application approval does not include any conclusions by WES regarding acceptability of regulated 
water quality sensitive areas by DSL or COE. This decision should not be construed or represented to 
authorize any activity that will conflict with or violate DSL/COE requirements. The applicant must coordinate 
with DSL/COE and, if necessary, other responsible agencies to ensure development activities are designed, 
constructed, operated and maintained in a manner that complies with DSL/COE approval. 

WES Fees and Charges  

40. Due with first plan submittal to WES: 
a. Sanitary Sewer Plan Review fees will apply. The fee is equal to 4% of the installed cost of the public 

sewer extension. A $400.00 minimum is due with the first plan submittal.  
b. Surface Water Plan Review fees will apply. The total fee is equal to 4% of the construction cost for all 

stormwater management related facilities. A $400.00 minimum is due with the first plan submittal.  
c. An erosion control permit fee will apply at rate of $460 for first acre + $80 per additional acre. 

41. With future development, System Development Charges (SDC’s) will apply for sanitary sewer and surface 
water, in accordance with the prevailing rates in effect when building permit applications are submitted. Rate 
adjustments occur annually on July 1.  

a. Sanitary Sewer SDC:  The current rate is $8,120.00 per single family building permit application 
b. Surface Water SDC: The current rate is $220 per single family building permit application.  

42. SDC Credit:  If one/both of existing dwellings are removed, credit for previously paid SDCs (2 EDU total) 
would apply to new construction.  
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Figure 1 - sanitary sewer mainline 
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Figure 2 - 142nd storm outfall (east side of street) 
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Figure 3 - 142nd storm culverts 

 

 



 

 Clackamas Fire District #1 
         

 
 

 

2930 SE Oak Grove Boulevard    ·    Milwaukie, OR 97267    ·    503-742-2660    ·    

www.clackamasfire.com 

 

Pre-Application Meeting Comments: 

To: Ben Blessing, Senior Planner, Clackamas County 

From: Valere Liljefelt, Deputy Fire Marshal, Clackamas Fire District #1 

Date: 8/4/2021 

Re: ZPAC0100-21 14917 SE 142nd Ave, Clackamas, 41 lot subdivision  

This review is based upon the current version of the Oregon Fire Code (OFC), as adopted by the 

Oregon State Fire Marshal’s Office. The scope of review is typically limited to fire apparatus access and 

water supply, although the applicant must comply with all applicable OFC requirements.  When 

buildings are completely protected with an approved automatic fire sprinkler system, the 

requirements for fire apparatus access and water supply may be modified as approved by the Fire 

and Building Code Officials. The following items should be addressed by the applicant: 

 

Fire Access and Water Supply Plan: 

 

A Fire Access and Water Supply plan for subdivisions and commercial buildings over 1000 square 

feet in size or when required by Clackamas Fire District #1.  The plan shall show fire apparatus 

access, fire lanes, fire hydrants, fire lines, available fire flow, FDC location (if applicable), building 

square footage, and type of construction.  The applicant shall provide fire flow tests per NFPA 291 

or hydraulic model when applicable and shall be no older than 12 months.  Work to be completed by 

experienced and responsible persons and coordinated with the local water authority. In addition, a 

pdf version shall be sent directly to CFD#1. 

 

1) CFD#1 Fire Flow/Hydrant worksheet shall be completed and submitted with Fire Access & 

Water Supply Plan. This can be found on our website at: New Construction Resources – 

Clackamas Fire District #1 

 

 

Fire Department Apparatus Access: 

 

1. Provide address numbering that is clearly visible from the street. 

2. Access roads shall be within 150 feet of all portions of the exterior wall of the first story of a 

building as measured by an approved route around the exterior of the building.  

3. The inside turning radius and outside turning radius for a 20’ wide road shall not be less than 28 

feet and 48 feet respectively, measured from the same center point. 

http://www.clackamasfire.com/
https://clackamasfire.com/fire-prevention/new-construction-resources/
https://clackamasfire.com/fire-prevention/new-construction-resources/


  

 

   

4. Fire apparatus access roads shall have an unobstructed driving surface width of not less than 20 

feet (26 feet adjacent to fire hydrants) and an unobstructed vertical clearance of not less than 13 

feet 6 inches.  

5. Fire apparatus access roads must support a 75,000 lb. fire apparatus. 

6. Access streets between 26 feet and less than 32 feet in width must have parking restricted to one 

side of the street. Access streets less than 26 feet in width must have parking restricted on both 

sides of the street. No parking restrictions for access roads 32 feet wide or more. 

7. Developers of private streets less than 32 feet in width must establish a street maintenance 

agreement that provides for enforcement of parking restrictions.  

8. When any fire apparatus access road exceeds 400 feet in length, turnouts 10 feet wide and 30 feet 

long shall be provided in addition to the required road width and shall be placed no more than 

400 feet apart, unless otherwise approved by the fire code official. These distances may be 

adjusted based on visibility and light distances. 

9. Driveways serving up to three, single family dwellings or duplexes may be reduced to 12 feet in 

width but shall provide 20 feet of clear width. 

10. Provide an approved turnaround for dead end access roads exceeding 150 feet in length. 

11. Access roads between 12% and 15% grade will only be approved if fire sprinklers are installed in 

all new structures served by that road. Access roads in excess of 15% grade are generally not 

approved. 

12. Provide at least two approved means of fire apparatus access to developments with more than 30 

detached dwellings, or more than 100 multi-family dwelling units. Installation of fire sprinkler 

systems in all structures may exempt this requirement. 

13. Gates across access roads must be pre-approved by the Fire District. 

 

Water Supply: 

 

1. Fire Hydrants, One and Two-Family Dwellings & Accessory Structures: Where a portion of a 

structure is more than 600 feet from a hydrant on a fire apparatus access road, as measured in an 

approved route around the exterior of the structure(s), additional fire hydrants and mains shall be 

provided. 

2. Dwellings, their garages, and any accessory structures larger than 3,600 square feet in area must 

be reviewed for compliance with the water supply requirements of the Fire Code. Residential fire 

sprinklers may substitute for a water supply 

3. Prior to the start of combustible construction required fire hydrants shall be operational and 

accessible. 

4. The minimum available fire flow for single family dwellings served by a municipal water supply 

shall be 1,000 gallons per minute @ 20 psi.  Single family homes over 3,600 sq.ft. require additional 

fire flow.  See Appendix B of the Oregon Fire Code for additional information. In most cases, fire 

flow estimates can be provided by the water district. 

2) For one and two family dwellings located in areas with reliable municipal fire fighting water 

supply the following shall apply: 

<3,600 square feet (including attached garage) 

a) 1,000 gpm @ 20 psi with hydrant within 600 feet of furthest portion of new 

residential construction, (OFC Section B105.2) 

>3,600 square feet (including attached garage) 



  

 

   

a) Shall meet fire flow requirements specified in Appendix B of the current Oregon Fire 

Code, (OFC, Table B105.1) 

b) Shall meet hydrant coverage as specified in Appendix C of the current Oregon Fire 

Code, (OFC, Table C105.1) 
Note: In lieu of the above fire flow requirements, residential fire sprinklers may be 

considered as an alternate when approved by the Fire Marshal. 
3) For one and two family dwellings located in rural areas without reliable municipal fire 

fighting water supply the following apply: 

<3,600 square feet (including attached garage)  

a) No water supply required 

>3,600 square feet (including attached garage)  

a) Required fire flow for areas in which reliable water systems do not exist shall be 

calculated in accordance with current NFPA Standard 1142.  

Note: In lieu of the above fire flow requirements, residential fire sprinklers may be 

considered as an alternate when approved by the Fire Marshal. 

4) The fire department connection (FDC) for any fire sprinkler system shall be placed as near as 

possible to the street, and within 100 feet of a fire hydrant. 

5. The applicant must obtain a stamp of approval from Clackamas Fire District #1 that 

demonstrates fire apparatus access and water supply requirements will be satisfied. 

6. Comments may not be all inclusive based on information provided. 

  

7. Link below includes common fire access and water supply design information. 

Fire Code Application Guide: 

New Construction Resources – Clackamas Fire District #1 

 

*Call or email with any questions. valere.liljefelt@clackamasfire.com 

 

 

 

https://clackamasfire.com/fire-prevention/new-construction-resources/
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