
 Clackamas County Planning and Zoning Division 
Department of Transportation and Development 

 
 

Development Services Building 
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Date of Mailing of this Notice:  May 19, 2022 

Notice Sent To: Agencies, Community Planning Organization(s) and property owners within 2,640 feet of the 
subject property. 
 

HEARING DATE:  June 23, 2022 

HEARING TIME: This hearing will not begin before 9:30 a.m. However, it may begin later depending on the length 
of any preceding items.  

HEARING LOCATION: The public hearing will be conducted virtually using the Zoom platform. One week prior to the 
hearing, a Zoom link to the public hearing and details on how to observe and testify online or by telephone will be 
available on our website:  www.clackamas.us/meetings/planning/hearingsofficer 
 

File Number:  Z0232-21-ZAP 
 
Applicant:   Jessey Cereghino 
 
Property Owner:  Janice Kennedy, Gayleen Weiler, Joleeta Perkins 
 
Proposal: Zone change from FF-10 (Farm Forest 10 acre) to RA-2 (Rural Area Residential 2-acre) to allow for a 
future subdivision of 53 lots.  No development is proposed as part of this application; the applicant has submitted a 
separate application for a 53-lot subdivision, however, the subdivision application has been placed on hold pending 
the outcome of the zone change.    
 
Applicable Comprehensive Plan and Zoning and Development Ordinance Criteria: Comprehensive Plan, Zoning 
and Development Ordinance Sections 202, 316, 1202, 1307.  These criteria may be viewed online at 
http://www.clackamas.us/planning/zdo.html ; https://www.clackamas.us/planning/comprehensive.html 
 
Oregon Administrative Rules and Statewide planning Goals 11, 12, and 14 are also applicable when determining 
whether a Goal Exception is required for the zone change.   
 
Site Address and/or Location: 21418 S Hwy 213 ; near the northeast corner of the intersection of Hwy 213 and 
Mitchell Ln, northeast portion of the site abuts the end of Lammer Rd 
 
Assessor’s Map:  T3S, R2E, Section 21, Tax Lot 200; T3S, R2E, Section 22, Tax Lot 200 
 
Property Size:  111 acres 
 
Zoning:   FF-10 (Farm Forest 10 acre) 
 
Comprehensive Plan Designation:   Rural 

Notice of a Public Hearing on a Land Use Proposal in Your Area 
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NOTICE TO MORTGAGEE, LIENHOLDER, VENDOR OR SELLER: ORS CHAPTER 215 REQUIRES THAT IF YOU RECEIVE THIS 
NOTICE, IT MUST PROMPTLY BE FORWARDED TO THE PURCHASER. 

HOW TO OBTAIN ADDITIONAL INFORMATION 

Staff Contact: Melissa Ahrens; 503-742-4519 or mahrens@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: 
Beavercreek Hamlet Contact: Tammy Stevens: tsr@bctonline.com, P.O. Box 587, Beavercreek, OR, 97004-0736 
 

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 
Commissioners to conduct public hearings and issue decisions on certain land use permit applications.  The following 
procedural rules have been established to allow an orderly hearing: 
1. The length of time given to individuals speaking for or against an item will be determined by the Hearings Officer prior 

to the item being considered. 
2. A spokesperson representing each side of an issue is encouraged. 
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. 

 
 
 
 
 
 

Clackamas County is committed to providing meaningful access and will make reasonable accommodations, modifications, or provide 
translation, interpretation or other services upon request. Please contact us at 503-742-4545 or email DRenhard@clackamas.us. 
 
503-742-4545: ¿Traducción e interpretación? |Требуется ли вам устный или письменный перевод? 
翻译或口译？| Cấn Biên dịch hoặc Phiên dịch? | 번역 또는 통역? 
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 Clackamas County Planning and Zoning Division 

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 

 

 

LAND USE APPLICATION 

DEEMED COMPLETE 

 
 
ORIGINAL DATE SUBMITTED:   
 
FILE NUMBER:  
 
APPLICATION TYPE: 
 

 
The Planning and Zoning Division staff deemed this application complete for the purposes of Oregon 
Revised Statutes (ORS) 215.427 on:  
 
 
 

 
 
 
   
Staff Name      Title 
 
 
 
Comments:  

 

 

 

 
 
Check one: 

 
The subject property is located inside an urban growth boundary.  The 120-day deadline for 
final action on the application pursuant to ORS 215.427(1) is: 

 
  

 
The subject property is not located inside an urban growth boundary.  The 150-day deadline for 
final action on the application pursuant to ORS 215.427(1) is: 
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Index of Submittal: 

21418 S HWY 213 and No site address, Lammer Rd. 

Original Submittal 

1. Zone Change Application 

2. Zone change Narrative 

3. Traffic Impact Study, Zone change analysis (as it relates to traffic) 

4. Septic area approvals (for FF10- 61 holes) 

5. ¼, ½ and 1 mile lot size analysis   

6. Preliminary statement of feasibility from Clackamas River Water 

7. Pre-application notes from Planning and Engineering 

8.  Wetland and seasonal ditch map. 

9. Pre-application notes 

 

Completeness Response 

10.  Memorandum from Legal Counsel re Zone Change Criteria and Statewide 

Planning Goals Consistency, including the following exhbiits: 

a. County staff correspondence re: no sensitive habitat areas  

b. ¼, ½, and 1-mile density study 

c. Soil report 

d. Traffic Impact Study (M. Ard, Nov. 15, 2021) 

e. RA2 Subdivision Concept w/ Topography 

f. Comments from Clackamas River Water (Oct. 27, 2021) 

g. Preliminary Statement of Feasibility (B. Johnson, Oct. 26, 2020)  

11.  Wetland Delineation and Report (June 15, 2021) 

12.  RA-2 Zone Concept Subdivision Plat 
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13.  Ltr. from E. Hernandez regarding septic feasibility 

14.  Preliminary statement of feasibility signed by J. Gish 

15.  Ltr. from T., Sisul explaining how water quality standards can be met for 

internal streets (Sep. 18, 2021) 

16.  Ltr. from G. Stephenson addressing ODOT Left Turn Request and 

Transportation Planning Rule (April 19, 2021), with the following exhibits: 

a. Concept left turn and channelization at Mitchell Lane 

b. Concept left turn and channelization at new access point north of 

Mitchell Lane 
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Pacwest Center  |  1211 SW 5th  |  Suite 1900  |  Portland, OR  |  97204  |  M 503-222-9

 

 

 

Garrett H. Stephenson 
 

Admitted in Oregon 
T: 503-796-2893 
C: 503-320-3715 
gstephenson@schwabe.com 

April 20, 2022 

 

VIA E-MAIL 

Mr. Ben Blessing 
Ms. Melissa Ahrens 
Clackamas County Planning and Zoning 
Development Services Building 
150 Beavercreek Road 
Oregon City, Oregon  97045 

 

 

RE: 150-day extension of County File Nos. Z0232-21-ZAP and Z0233-21-SL 

Dear Mr. Blessing and Ms. Ahrens: 

This office represents Jessey Cereghino (the “Applicant”) in the above-referenced 
casefiles, which relate to a proposed zone change and subdivision of property located at the 
intersection of Highway 213 and Mitchell Street.  The applications were deemed complete on 
November 15, 2021.  On December 29, 2021, the Applicant extended the 150-day deadline by 45 
days to Monday, May 20, 2022.  On February 16, 2022, the Applicant further extended the 150-
day deadline to Friday, July 29, 2022. Pursuant to ORS 215.427(5) this letter officially requests, 
and hereby grants, a further extension of the County’s 150-day decision deadline for the above-
referenced casefiles by 31 days, to Monday, August 29, 2022.  The purpose of the request is to 
allow additional time for the Applicant to address staff’s informational requests.  

 
Best regards, 

 
Garrett H. Stephenson 

 
GST/JC:jmhi 
 
cc: Mr. Jessey Cereghino (via email) (w/enclosures) 

PDX\136370\265303\GST\33507465.1 
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Pacwest Center  |  1211 SW 5th  |  Suite 1900  |  Portland, OR  |  97204  |  M 503-222-9

Garrett H. Stephenson 
 

Admitted in Oregon 
T: 503-796-2893 
C: 503-320-3715 
gstephenson@schwabe.com 

February 16, 2022 

VIA E-MAIL 

Mr. Ben Blessing 
Ms. Melissa Ahrens 
Clackamas County Planning and Zoning 
Development Services Building 
150 Beavercreek Road 
Oregon City, Oregon  97045 

RE: 150-day extension of County File Nos. Z0232-21-ZAP and Z0233-21-SL 

Dear Mr. Blessing and Ms. Ahrens: 

This office represents Jessey Cereghino (the “Applicant”) in the above-referenced 
casefiles, which relate to a proposed zone change and subdivision of property located at the 
intersection of Highway 213 and Mitchell Street.  The applications were deemed complete on 
November 15, 2021.  On December 29, 2021, the Applicant extended the 150-day deadline by 45 
days to Monday, May 20, 2022.  Pursuant to ORS 215.427(5) this letter officially requests, and 
hereby grants, a further extension of the County’s 150-day decision deadline for the above-
referenced casefiles by 60 days, to Friday, July 29, 2022.  The purpose of the request is to allow 
additional time for the Applicant to address staff’s informational requests.  

Best regards, 

Garrett H. Stephenson 

Jessey Cereghino 

GST/JC:jmhi 

cc: Mr. Jessey Cereghino (via email) 

PDX\136370\265303\GST\32987703.1

DocuSign Envelope ID: 5E6C286C-7B0C-4F7C-BDBC-FF3B91498935
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Z0232-21-ZAP
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Z0232-21-ZAP and Z0233-21-SL  Incomplete Application Notice 
 

 
 
 
 
 
 

NOTICE OF INCOMPLETE APPLICATION 
 

FILE NUMBER:  Z0232-21-ZAP, Z0233-21-SL 
APPLICATION TYPE: Zone Change and Subdivision 
STAFF CONTACT: Mahrens@clackamas.us; Bblessing@clackamas.us 
DATE OF APPLICATION SUBMITTAL: May 24th, 2021 
180 DAYS FROM DATE OF APPLICATION SUBMITTAL: November 20th, 2021 
DATE DEEMED INCOMPLETE : June 15th, 2021 
DATE OF CERTIFIED MAILING OF THIS NOTICE: June 16th, 2021 

 
 
 
MISSING INFORMATION REQUIRED FOR A COMPLETE APPLICATION, For the combined Zone 
Change and Subdivision applications please provide the following: 
 

 
1. Statewide Planning Goals Consistency.  Per Zoning and Development Ordinance (ZDO) section 

1202 and 1307.07(C)(1)(c), please address consistency with  all applicable Statewide Planning 
Goals, with particular attention paid to the following: 
 
(a) Addressing Goal 6 regarding air, water, and land resources quality.  See #2 below regarding 
the Wetland delineation report, which can be used to address applicable sections of this Statewide 
Planning Goal and Comprehensive Plan Chapter 3  
 
(b) Addressing Goal 14 regarding urbanization and urban uses in rural areas. No exception to 
Statewide Planning Goal 14, urbanization, was proposed in your application.  By definition, all 
land outside an acknowledged UGB and not the subject of an exception to Goal 14 is "rural" land. 
Please explain why the proposed zone change and associated subdivision on the subject rural 
properties is still a “rural” and not an “urban” use requiring a Goal 14 exception.  For a complete 
application you would need to provide qualitative and quantitative evidence sufficient enough to 
reach a reasonable conclusion about why a Goal 14 exception is not required as part of your 
proposed use, and specifically address why the proposed use is not an urban use on rural land.  
Please refer to OAR 660-004-0040 and OAR 660-004-010(1)(d)(D).   
 
(c) Addressing Goal 12, Per Oregon Department of Transportation’s (ODOT) attached email, in 
order to comply with the Transportation Planning Rule and Goal 12, the applicant will need to 
demonstrate constructability of the proposed installation of the left turn lane. As such, to 
complete the application the applicant will need to show that the left turn lane can be constructed 
within the existing public right of way.  As such, please prepare a conceptual design layout of the 
proposed southbound left turn lane on OR 213 consistent with ODOT’s Highway Design Manual. 
The conceptual layout should clearly identify the existing right of way. 
 

Clackamas County Planning and Zoning Division 
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 
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Z0232-21-ZAP and Z0233-21-SL  Incomplete Application Notice 
 

(d) Addressing multiple Statewide Planning Goals, Please also address OAR 660-012-065, 
Transportation Improvements on Rural Lands, and explain why the transportation improvements 
recommended in the submitted traffic analysis and those required by the County and ODOT 
would not necessitate a Goal Exception. 
 

2.  Wetland Delineation. The property contains regulatory wetlands onsite per the Department of 
State Lands statewide wetland mapper.  Given the presence of regulatory wetlands onsite, a 
wetland delineation by a qualified consultant that meets the requirements of  OAR 141-090-0005 
to 0055 would be required to complete the subdivision application per Statewide Planning Goal 6, 
Policy 25 of Chapter 3 of the Comprehensive Plan, and ZDO Section 1307.07(C)(1)(c).  Please 
also include the delineated wetland(s) and any associated significant vegetation on the site plans 
for the proposed subdivision per the requirements of 1105.02(A) 14 and 20 (see No. 3 below).  
 

3. Revised Preliminary Plat Site Plan.  Please submit a proposed site plan for each zone change 
scenario (RA2 and RRFF5) showing show the location of the following: 
 
a. Existing and proposed septic systems as verified by Septic Statements of Feasibility/Site 
Evaluations, the 100’ well radius (if wells are proposed). 
 
b. The location of the delineated wetland(s) and any associated significant vegetation on the site 
plans for the proposed subdivision per the requirements of 1105.02(A) 14 and 20. 
 
c. Diagrams, locations, dimensions, grade, etc. of all adjacent, existing, and proposed roadways 
per ZDO section 1105.02(A) 10, 11, 12, 15, 16 and 18,.  Please be aware that the proposed 
roadways will need to be designed to meet the standards of ZDO section 1107.01A and 
Comprehensive Plan Ch.5 Figure 5-2a showing rural road cross sections. Normally applicants 
submit cross sections to meet these submittal requirements, however, cross sections are not an 
explicit requirement for completeness.  
 
d. Existing and proposed utility lines and facilities. 
   

4. Septic Evaluations.  Only 11 septic evaluations were submitted, please submit the septic 
evaluations for the lots proposed both under the RA2 zone change scenario as well as the RRFF5 
zone change scenario, per ZDO section 1006.05.  
 

5. Engineering statement of feasibility.  Please submit a statement of feasibility from our 
engineering department for the proposed surfacewater/storm water management of the site per 
ZDO Section 1006.06.  
 

6. Stormwater management plan. Please submit a stormwater management plan per the Roadway 
standards of Ch.4 
 

7. Zoning and Development Ordinance Development Standards 1000 section. Per policy 25 of 
Chapter 3 of the Comprehensive Plan please address ZDO sections 1002.03, Trees and Wooded 
Areas, 1002.04 River and Stream Corridors, and 1002.01 regarding steep slopes.    
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Z0232-21-ZAP and Z0233-21-SL  Incomplete Application Notice 
 

 
 

IMPORTANT 
 

Your application will be deemed complete, if, within 180 days of the date the 
application was first submitted, the Planning Division receives one of the 
following: 
 

1. All of the missing information; or 
 

2. Some of the missing information and written notice from you (the 
applicant) that no other information will be provided; or 
 

3. Written notice from you (the applicant) that none of the missing 
information will be provided. 

 
If any one of these options is chosen within 180 days of the date of the initial 
submittal, approval or denial of your application will be subject to the relevant 
criteria in effect on the date the application was first submitted. 
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Z0232-21-ZAP and Z0233-21-SL  Incomplete Application Notice 
 

 
NOTICE 

 
Your application will be considered Void if, on the 181st day after the date the 
application was first submitted, you have been mailed this notice and have not 
provided the information requested in Options 1 – 3 above.  In this case, no 
further action will be taken on your application. 
 
Applicant or authorized representative, please check one of the following and 
return this notice to:  Clackamas County Planning Division; 150 Beavercreek 
Road, Oregon City, Oregon, 97045 
 

□ I am submitting the required information (attached); or. 
 

□ I am submitting some of the information requested (attached) and no other 
information will be submitted; or 

 

□ I will not be submitting the requested information.  Please accept the application as 
submitted for review and decision. 

 
 
_____________________________   ___________________ 
Signed       Date 
 
_____________________________ 
Print Name 
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\cbpat7This message was sent from outside the organization. Treat attachments, links and requests with caution. Be conscious of the information you share if you respond.

Archived: Tuesday, June 15, 2021 4:24:20 PM
From: HAWKINS Kate
Sent: Tue, 15 Jun 2021 13:37:33
To: Ahrens, Melissa
Cc: TAYAR Abraham * Avi; DANIELSON Marah B
Subject: RE: Z0232-21-ZAP and Z0233-21-SL
Sensitivity: Normal

\f0Warning: External email. Be cautious opening attachments and links.

Melissa,

Thank you for taking the time to meet with our team yesterday. Following up on our conversation, I am including our written comments below. Please let us know if you have any questions or concerns.

ODOT has reviewed the Traffic Impact Study (TIS) prepared by ARD Engineering dated May 20, 2021 for the proposed zone change and subdivision at 21418 S Hwy 213. The TIS demonstrates that a left turn lane is projected to be
warranted and recommends installation on the southbound OR 213 approach to Mitchell Lane in conjunction with the proposed development. The TIS concludes that, “The proposed development will meet the requirements of Oregon’s
Transportation Planning Rule provided that a southbound left-turn lane is required as a condition of the proposed zone change. The turn lane should be installed prior to occupancy of the proposed residential subdivision.” ODOT agrees with the
conclusion that the left turn lane is necessary to meet the requirements of the Transportation Planning Rule. The left lane is also needed to mitigate safety concerns with high travel speeds and increase in left turning traffic.

In order to comply with the Transportation Planning Rule, the applicant will need to demonstrate constructability of the proposed installation of the left turn lane. As such, the applicant will need to show that the left turn lane can be constructed
within the existing public right of way. If additional right of way is needed, the applicant should be required to acquire it as part of the land use decision for the zone change. Therefore, as part of the completeness review ODOT is requesting the
County require the applicant to prepare a conceptual design layout of the proposed southbound left turn lane on OR 213 consistent with ODOT’s Highway Design Manual. The conceptual layout should clearly identify the existing right of way.

Thank you,

Kate (Wihtol) Hawkins, AICP

Associate Transportation Planner

ODOT Region 1

kate.w.hawkins@odot.state.or.us

(503) 731 – 3049

she • her • hers

From: Ahrens, Melissa <MAhrens@clackamas.us> 
Sent: Thursday, June 3, 2021 3:34 PM
To: RODRIGUEZ Myriam * Marcela <Marcela.RODRIGUEZ@odot.state.or.us>; TAYAR Abraham * Avi <Abraham.TAYAR@odot.state.or.us>
Cc: Blessing, Ben <BBlessing@clackamas.us>; Snuffin, Christian <CSnuffin@clackamas.us>; Gish, Jonny <JGish@clackamas.us>; Fritzie, Martha <MFritzie@clackamas.us>
Subject: Z0232-21-ZAP and Z0233-21-SL

Hello Marcela and Avi,

We wanted to touch base with you regarding a recent application submittal we have received for a zone change and associated subdivision at 21418 s hwy 213 (tax lots 32E21 00200 and 32E22 00200), totally 111 acres. The proposed zone
change is for either an RRFF5 zone (and associated 22 lot subdivision) or an RA2 zone (and associated 53 lot subdivision). The application was recently submitted and we are still doing our completeness review for legal filing purposes. As part
of that review, our County engineering department (Christian Snuffin) reviewed their traffic study for completeness as part of the zone change application. When just considering the County transportation network, the traffic study may be
complete, however, we wanted to check in with you since it appears most of the impacts would be to ODOT facilities. Could you take a look at the submitted traffic study (see attached application) and let us know if you would want it to include
anything else for purposes of (1) addressing the transportation planning rule/Goal 12 consistency, as per transportation planning rule OAR 660-12 and (2) addressing that the safety of the transportation system is adequate to serve the level of
development anticipated by the proposed zone change and that the transportation system is adequate and will remain adequate with approval of the proposed zone change.

At this stage we are just reviewing the application for completeness, however, once it is filed and we are preparing our staff recommendation we can start to look at and consider any comments or suggested conditions of approval that you may
want reviewed. If it would be easier to set up a zoom meeting at any point to coordinate feel free to let me know and I can set something up. Ben Blessing (cc-ed) and I are working on these application together, with Ben focusing more on the
subdivision component. If possible, due to our completeness review timeline it would be appreciated if you could get back to us by next week. Thank you!

Melissa

Melissa Ahrens

Senior Planner

Clackamas County Planning and Zoning Division

150 Beavercreek Road

Oregon City, OR 97045

MAhrens@co.clackamas.or.us

Direct Ph: 503-742-4519 I Fax: 503-742-4550

To help keep the public and staff safe during the COVID-19 pandemic, we are offering comprehensive services by phone, email and online.

\cbpat11 Remote permitting, submissions, approval and inspection services.

\cbpat11 To ask general questions or find out which division can best meet your needs, call 503-742-4400 or email dtdcustomerInfo@clackamas.us.

\cbpat11 Connect with staff by phone or email: 8 a.m. – 4:00 p.m., Monday – Thursday and 8 a.m. – 3 p.m., Friday

\cbpat11 Visit with staff in person using Zoom (schedule an appointment): 9 a.m. to 2 p.m., Monday – Thursday

 Beginning June 22, our Development Services lobby is now open limited hours: 9 a.m. to 2 p.m., Monday – Thursday

Check our webpage for updates on service hours and related issues:

 Updates on Development Services hours and related issues

 Information about the status of other county departments

Thank you, and we appreciate your understanding during this challenging time.

Exhibit 1
Page 253 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 253 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 253 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 253 of 41

Exhibit 5
Page 253 of 20

Exhibit 6
Page 253 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 253 of 11

Appendix N - South System Page 253Exhibit 3B
Page 253 of 56

Exhibit 4
Page 253 of 3

Exhibit 5
Page 253 of 4

Exhibit 6
Page 253 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



The Clackamas County Department of Transportation and Development is dedicated to providing excellent customer service. Please help us to serve you better by giving us your feedback. We appreciate your comments and will use them to
evaluate and improve the quality of our public service.

Spam Email
Phishing Email
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Pacwest Center  |  1211 SW 5th  |  Suite 1900  |  Portland, OR  |  97204  |  M 503-222-9

 

 

 

Memorandum 
 
 

To: Melissa Ahrens 
Senior Planner   
Clackamas County Planning and Zoning Division 

From: Garrett H. Stephenson 

Date: November 13, 2021 

Subject: Highway 213 Zone Change; Applicability of Goal 14 and Response to Zone 
Change Criteria (Clackamas County Casefile No. Z0232-21-ZAP)  

File No.: 136370.265303 

 
This memo evaluates and addresses the applicability of Goal 14 to the Zone Change application 
by Jessey Cereghino for a zone change on two parcels currently zoned FF-10 (identified as tax 
lots 32E2100200 and 32E2200200).   
 

1. The Application does not require a Goal 14 Exception.  

The Property is zoned FF-10 and is designated “Rural” on the Comprehensive Plan map. 
Pursuant to County Plan policy 4.MM, “areas may be designated Rural if they are presently  
developed, built upon, or otherwise committed to sparse settlement or small farms with limited,  
if any, public services available.”  FF-10 is one of three zones that implement the Rural Plan 
designation; the other zones include Rural Area Residential 2-Acre (RA-2) and Rural Residential 
Farm Forest 5-Acre (RRFF-5).   

The Application proposes a zone change from FF-10 to RA-2, facilitating a reduction in the 
minimum parcel size from ten acres to two acres.  The Application does not propose to change 
the Property’s current Rural Plan designation.  As the Rural Comprehensive Plan designation 
includes three different parcel sizes (FF-10, RRFF-5, and RA-2), the Application is a “zone 
change” only and does not require a Comprehensive Plan amendment.  The selection of 
appropriate parcel size is based on the factors listed in Policy 4.MM.4 and a change from a larger 
parcel size to the RA-2 zoning district is subject to Policy 4.MM.11.1 and its constituent criteria, 
which are addressed below.  

Under OAR 660-004-0040, the minimum allowable lot size within a rural residential area is two 
acres.  Establishment of lot sizes smaller than this requires an exception to Goal 14.  The 
Hearings Officer can find that Goal 14 exception is not required for this application, for three 
reasons:   

First, the Application includes a subdivision of the Property into 53 lots equal or greater than the 
two-acre minimum lot size in OAR 660-004-0040.   

Exhibit 1
Page 259 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 259 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 259 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 259 of 41

Exhibit 5
Page 259 of 20

Exhibit 6
Page 259 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 259 of 11

Appendix N - South System Page 259Exhibit 3B
Page 259 of 56

Exhibit 4
Page 259 of 3

Exhibit 5
Page 259 of 4

Exhibit 6
Page 259 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



Memo to: Melissa Ahrens 
Senior Planner   
Clackamas County Planning and Zoning 
Division 

November 13, 2021 
Page 2 
 

schwabe.com 
 

Second, the resultant parcels will remain Rural as defined in the Plan for the following reasons: 

 The Application will not require new urban levels of service.  Public water lines 
are already in place in the area, including a 12-inch main line in Highway 213 and 
a 6-inch water line in S Lammer Road.  Each two-acre lot will be served with a 
separate septic system.  As explained below, the proposed two-acre lots will be 
substantially larger than the vast majority of existing lots and parcels in the area, 
which will allow the lots to retain a comparatively rural character.  

 The Application will not adversely affect the ability of the nearby Metro UGB to 
serve its “urbanization function” because it will maintain a level of rural character 
on the Property, especially when compared to existing lots in the vicinity.  At full 
development, the Property will support 53 new dwellings in a total parcel area of 
111 acres, or approximately 0.47 dwellings/acre.  On the other hand, the County’s 
lowest-density urban residential zone allows a maximum of 1.45 dwellings/acre, 
nearly three times more than the Application’s proposed density level.  As such, 
these Properties will remain rural in character and function, and will not diminish 
the UGB’s distinction between urban and rural areas.  And, even if each home is 
occupied by a family, this level of density will not be enough on its own to create 
a demand for new supportive urban development (such as new schools and 
stores), especially since those services are already available in nearby Oregon 
City and Beaver Creek.   

 The proposed two-acre lots are not urban lots.  They are large enough to support 
separate septic systems and allow small-scale agriculture.  Also, they cannot be 
further divided pursuant to OAR 660-004-0040.   

Finally, as a matter of law, a Goal 14 exception is not required for application of a rural 
residential zoning district that was in effect on October 4, 2000.  OAR 660-004-0040(6)(a).  The 
RA-2 zoning district has been in existence since 1981 and has been one of the zones that 
implement the Rural Plan designation since that time.  Application of such existing zones to 
other Rural areas is not itself subject to a Goal 14 exception requirement.  See Oregon Shores 
Conservation Coalition v. Curry County, LUBA Nos. 2006-218 and 2006-219 (2007).   

2. Response to Zone Change Approval Criteria 

The approval criteria for a zone change are set forth in ZDO 1202.03.  These are addressed 
below: 

“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:  
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Memo to: Melissa Ahrens 
Senior Planner   
Clackamas County Planning and Zoning 
Division 

November 13, 2021 
Page 3 
 

schwabe.com 
 

A.  The  proposed  zone  change  is consistent with the  applicable  goals and policies of the  
Comprehensive Plan.”  

RESPONSE:  Goals and policies applicable to the Application are listed below, followed by the 
Applicant’s explanation of how the Application is consistent with each.  

Chapter 2, Citizen Involvement 

RESPONSE:  Chapter 2 implements statewide land use planning Goal 1 and includes goals and 
policies related to citizen involvement.  There are no goals or policies directly applicable to a 
quasi-judicial review of land use applications for specific development proposals.  However, the 
Hearings Officer can find that the Application is consistent with Chapter 2 and by extension, 
Goal 1, through the Type III Hearing Process.  

Chapter 3, Natural Resources and Energy 

RESPONSE:  Chapter 3 implements Statewide Planning Goals 5, 6 and 13.  Although there are 
no goals or policies in Chapter 3 that directly address zone changes, the Hearings Officer can 
find that the Application is consistent following goals and policies: 

Water Resources Goals 

 Maintain  or  improve  the  quality  of  rivers  and  streams. 

 Protect and enhance  wetlands  as  a  valuable  source  of  groundwater  
recharge, wildlife  habitat,  and  stormwater  drainage  control. 

Water Resources Policies 

3.A.2  Apply erosion  and  sediment  reduction  practices  in  all river  basins  to  assist  
in maintaining  water  quality.   Existing  riparian  vegetation  along  streams  and river  
banks  should  be  retained to  provide  fisheries  and  wildlife  habitat, minimize erosion  
and  scouring,  retard  water  velocities,  and  suppress  water temperatures. 

3.A.3  For areas  that  are  outside  both  the  Metropolitan  Service  District  Boundary 
and  the  Portland  Metropolitan  Urban  Growth Boundary,  require preservation  of  a  
buffer  or  filter  strip  of  natural  vegetation  along  all  river  and stream  banks  as  
shown on the  adopted  Water  Protection Rules  Classification (WPRC) Maps. 

RESPONSE:  The Hearings Officer can find that the Application is consistent with the above-
listed goals and policies because the proposed zone change will not change the stream and 
riparian protection requirements already required for any development on the Property.  The 
proposed subdivision plan also demonstrates how lots that are near the creek and drainage ditch 
have been designed to provide an ample setback of dwellings from these resources.  
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3.F Wetlands  Policies 3.F.1  For areas  that  are  outside  both  the  Metropolitan  
Service  District  Boundary  and the  Portland Metropolitan  Urban Growth  Boundary,  
prevent  disturbance  of natural wetlands  (marshes,  swamps,  bogs)  associated  with  
river  and  stream corridors.   Adjacent  development  shall  not  substantially  alter  
normal levels  or rates  of  runoff  into  and  from  wetlands.   Site analysis  and  review 
procedures specified in the  Open  Space  and  Floodplains  section  of  the  Land  Use  
chapter shall apply. 

RESPONSE:  As explained above, the proposed zone change will not alter the wetland 
protections required under the ZDO.  The proposed subdivision will be required to meet 
applicable open space, wetland, and floodplain regulations to the same extent under the proposed 
RA-2 zone as it would under the FF-10 zone.  The Hearings Officer can find that the Application 
is consistent with this policy. 

3.K.5  Minimize  adverse  wildlife  impacts  in  sensitive  habitat  areas,  including  deer 
and  elk  winter  range  below  3,000  feet  elevation,  riparian  areas,  and wetlands. 

RESPONSE:  Per correspondence with County staff, there are no sensitive habitat areas mapped 
on the Property.  Exhibit 1.  The Hearings Officer can find that this policy does not apply.  

3.L Natural  Hazards  Policies    

3.L.2  Prevent  development  (structures,  roads,  cuts  and  fills)  of  landslide  areas 
(active  landslides,  slumps  and  planar  slides  as  defined  and  mapped  by  the Oregon  
Department  of  Geology  and  Mineral Industries,  DOGAMI)  to  avoid substantial  
threats  to  life  and  property  except  as  modified  by  3.L.2.1.  Vegetative  cover  shall  
be  maintained  for  stability  purposes  and  diversion  of stormwater  into  these  areas  
shall  be  prohibited. 3.L.2.1  Allow  mitigation  of  identified  landslide  hazards  based  
on  established and  proven  engineering  techniques,  and  related  directly  to  an  
approved specific  plan  that  avoids  adverse  impacts  (see  Land  Use  Chapter).  
Developers  should  be  made  aware  of  liability  in such  cases for protection of  private  
and  public  properties  from  damage  of  any  kind. 

RESPONSE:  There are no known natural hazards or landslide hazards mapped on the Property.  
The only steep slopes are located near the northeast corner; however, the Subdivision 
Application explains how the area can be developed without disturbing any hillside with a slope 
of 20 percent or greater.  The Hearings Officer can find that the Application is consistent with 
this policy. 

Chapter 4, Land Use 

Rural Goals 
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 To provide a buffer between urban and agricultural or forest uses.  

 To perpetuate the rural atmosphere while maintaining and improving the quality 
of air, water, and land resources.  

 To conserve open space and protect wildlife habitat.  

RESPONSE:  These goals are implemented through the Rural zoning designations discussed in 
the Chapter 4, below.  As the Property is already designated as Rural and will remain so if the 
Application is approved, the Hearings Officer can find that the Application is consistent with the 
above goals. 

4.MM  Rural Policies  

4.MM.1  Areas  may be designated  Rural  if  they  are  presently  developed,  built  upon,  or 
otherwise  committed  to  sparse  settlement  or  small farms  with  limited,  if  any, public  
services  available.  

RESPONSE:  The Property is within an area dominated by rural residential uses.  Public water 
service is available, but the Property does not have public sewer.  As explained in more detail 
below, the proposed two-acre lots will be substantially larger than virtually all existing lots in the 
vicinity, meaning that the Property will be consistent with the “sparse settlement” quality 
identified in 4.MM.  The Hearings Officer can find that the Application is consistent with this 
policy.   

4.MM.2  Designation  of  additional  Rural  lands  shall  be  based  on  findings  that  shall  
include, but  not  be  limited  to […]:  

RESPONSE:  The Property is already designated as Rural land.  This policy does not apply.  

4.MM.3  Areas  impacted  by  major  transportation  corridors,  adjacent  to  urban  growth 
boundaries  or  areas  designated  Rural,  and  for  which  public  services  are  committed or  
planned  shall be  given  priority  in  designating  additional  Rural  areas.  

RESPONSE:  The Property is already designated as Rural.  This Policy does not apply.  

4.MM.4  Residential  lot  sizes  shall  be  based  upon:  

4.MM.4.1  Parcelization;     
 
RESPONSE:  The Property is located in an area dominated by lots smaller than two acres.  
Within a ¼ mile of the Property, 72 percent of tax lots are smaller than two acres.  Exhibit 2.  
Within ½ mile of the Property, 80 percent of tax lots are smaller than two acres.  Exhibit 3.  
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Within 1 mile of the Property, 85 percent of tax lots are smaller than two acres.  Exhibit 4.  
Given that 85 percent of tax lots within one mile of the Property are smaller than two acres, the 
Hearings Officer can find that the parcelization factor weighs in favor of application of the RA-2 
zone to the Property.    
 
4.MM.4.2  Level  of  existing  development;  
 
RESPONSE:  The Project is located within a highly developed area between Oregon City to the 
north, Mulino to the south, and Beavercreek to the east.  This area is dominated by the 
intersection of Highway 213 and Leland Road (also known as Fishers Corner), directly north of 
Grand View Christian Academy and directly east of the Stone Creek Golf Club.  While not 
designated as an exception area like Beaver Creek, the Fishers Corner area substantially exceeds 
the residential development intensity of Beaver Creek.  Existing single-family subdivisions are 
located to the north, south, west, and southwest of the Property; these have typical lot sizes 
ranging between 8,000 – 20,000 sq. ft.  There is a smaller subdivision directly east located on S 
Lammer Road, comprising ½ acre lots.  The area also includes churches, the Stone Creek Golf 
Course, a distillery, and a veterinary clinic.  The Property is located approximately 1.5 miles 
from Clackamas Community College and about .90 miles from the Metro UGB line.  Several 
other single-family subdivisions are located around Fishers Corner, south of the Property.  The 
Hearings Officer can find that the level of existing development supports application of the RA-2 
zone to the Property.  

4.MM.4.3  Topography;     
 
The Property consists of two large parcels—a western parcel that abuts Highway 213 and a 
northeastern parcel that is forested and features an existing creek.   The western parcel is gently 
rolling and entirely devoid of steep slopes.  It has very few trees and, aside from the drainage 
ditch, only a few isolated wetlands.  A creek is located on the northeast parcel and some of these 
banks have slopes in excess of 20 percent.  However, the northeast parcel is proposed to be 
developed by using longer and narrower lots, which will provide both an adequate setback from 
the banks of the creek as well as adequate buildable areas with mild slopes.  No slopes equal to 
or greater than 20 percent will be developed.  Given that the vast majority of the Property has 
gentle slopes that are easily developed, the Hearings Officer can find that the topography factor 
supports application of the RA-2 zone to the Property.   
 
4.MM.4.4  Soil  conditions;     
 
RESPONSE:  This policy does not explain how “soil conditions” factor into residential lot size.  
As the Property is already designated as Rural, the Hearings Officer can find that soil quality for 
farming activities is not relevant to lot size.  However, the Hearings Officer can find that the soil 
conditions are appropriate for the proposed lots because the majority of soil on the property, Jory 
Silty Clay Loam is “well drained” according to the U.S. NRCS, meaning that the soil is capable 
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of high infiltration rates necessary to support onsite septic systems and onsite infiltration for two-
acre lots.  Exhibit 5.  
 
4.MM.4.5  Compatibility  with  the  types  and  levels  of  available  public  facilities;   
 
RESPONSE:  Public water service is already available within Highway 213 and S. Lammer 
Road.  The proposed two-acre minimum parcel size will be sufficient to support onsite septic 
systems.  In fact, the Applicant has already obtained eleven preliminary onsite disposal 
evaluations; based on these preliminary evaluations and the soils in the area, the Applicant 
expects that each lot can be serviced with a standard tank and drainfield system, which can be 
sited on a two-acre parcel. 
   
4.MM.4.6  Proximity  to  Unincorporated  Communities  or an  incorporated  city;  and   
 
RESPONSE:  The Property is located within 0.95 miles of the Oregon City city limits and 
approximately 0.93 miles of the unincorporated community of Beavercreek.  In general, the 
Oregon Land Conservation and Development Commission’s (LCDC) rules consider “in 
proximity” to an incorporated city to be within 3 miles.  See OAR 660-033-0130(2)(a), 19(a), 
40(b)(E).  Further, LCDC’s UGB expansion analysis methodology requires municipalities to 
consider all lands within one mile of cities with populations of 10,000 or more.  OAR 660-024-
0065.  For these reasons, the Hearings Office can find that “in proximity” for purposes of this 
policy includes properties within one to three miles of the nearest incorporated city or 
unincorporated community, and consequently, find that this proximity factor supports application 
of RA-2 zone to the Property.    
   
4.MM.4.7  Capacity  and  level  of  service  of  the  road  network 
 
The Applicant has conducted a complete traffic impact study (“TIS”) that demonstrates the zone 
change will have no adverse impact on the surrounding transportation system:  
 

“Based on the operational analysis, the study intersections are projected to operate 
acceptably per ODOT and Clackamas County standards through 2023 either with 
or without the addition of site trips from the proposed development. No 
operational mitigations are necessary or recommended in conjunction with the 
proposed development. 

Based on the zone change analysis, the study intersection is not projected to meet 
ODOT’s performance target under year 2036 traffic conditions either with or 
without the addition of site trips from the proposed zone change. If a southbound 
left-turn lane is provided on the Highway 213 approach to Mitchell Lane in 
conjunction with the proposed zone change, intersection operation is projected to 
improve as compared to background conditions.” 
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Exhibit 6.  

The Hearings Officer can find that the road network capacity factor supports application 
of RA-2 zone to the Property for three reasons.  First, all study intersections will operate 
acceptably with the projected trip generation from the Project through 2023. Second, the 
intersection of Highway 213 and Mitchell Lane will not meet 2036 performance targets 
regardless of the proposed zone change.  Finally a southbound left-turn lane provided by 
the Project will improve the 2036 condition above a no-development scenario.    

4.MM.5  Existing  large  lots  should  be  reduced  to  meet  future  rural  housing  needs  prior  
to expanding  the  areas  designated  as  Rural.  

RESPONSE: This Application is facially consistent with the above policy because it reduces the 
minimum lot size of existing Rural lands, thereby relieving pressure on other agricultural lands 
that might otherwise be sought for conversion to Rural lands.  

4.MM.6  Areas  with  marginal  or  unsuitable  soils  for  agricultural  or  forest  use  shall  be  
given a higher  priority  for  conversion  to  rural  development  than  areas  with  more suitable  
soils.  

RESPONSE:  The Application does not propose conversion of resource-zoned (farm/forest) 
lands to Rural lands.  This policy does not apply.  

4.MM.7  Public  facilities  should be  expanded or  developed  only  when consistent  with 
maintaining  the  rural character  of  the  area.  

RESPONSE:  The Application does not propose, nor does the proposed subdivision require, 
expansion of public facilities.  This policy does not apply.  

4.MM.8  Increased  water  service  to  an  area shall  not  be  used  in  and  of  itself  to  justify 
reduced  lot  sizes.   

RESPONSE:  The Application proposes reduced lot sizes because the Property is close to the 
urban growth boundary and because the reduced lot sizes are more consistent with the 
surrounding lot sizes.  Although the project will benefit from the availability of public water, it 
does not depend on it.       

4.MM.11 The Rural  Area  Residential  2-Acre  (RA-2),  Rural  Residential  Farm/Forest  5-Acre 
(RRFF-5),  and  Farm/Forest  10-Acre  (FF-10)  zoning  districts  implement  the  goals and  
policies  of  the  Rural  plan  designation.   These  zoning  districts  shall  be  applied  in Rural  
areas  as  follows:    

4.MM.11.1  The  RA-2  zoning  district  shall  be  applied  when  all  the  following  criteria  are 
met:  
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4.MM.11.1.a  Parcels  are  generally  two  acres  or  smaller.  

RESPONSE:  The Property is located in an area dominated by lots smaller than two acres.  
Within a ¼ mile of the Property, 72 percent of tax lots are smaller than two acres.  Exhibit 2.  
Within ½ mile of the Property, 80 percent of tax lots are smaller than two acres.  Exhibit 3.  
Within 1 mile of the Property, 85 percent of tax lots are smaller than two acres.  Exhibit 4.  The 
Hearings Officer can find that the Application is consistent with this Policy.  

4.MM.11.1.b  The  area is  significantly  affected  by  development.  

RESPONSE:  The Project is located within a highly developed area between Oregon City to the 
north, Mulino to the south, and Beavercreek to the east.  It is dominated by the intersection of 
Highway 213 and Leland Road (known as Fishers Corner), directly north of Grand View 
Christian Academy and directly east of the Stone Creek Golf Club.  Existing single-family 
subdivisions are located to the north, south, west, and southwest; these have a typical lot sizes 
ranging between 8,000 – 20,000 sq. ft.  There is a smaller subdivision directly east located on S 
Lammer Road, comprising ½ acre lots.  The area also includes churches, the Stone Creek Golf 
Course, a distillery, and a veterinary clinic.  The Property is located approximately 1.5 miles 
from Clackamas Community College and about .90 miles from the urban growth boundary line.  
Several other single-family subdivisions are located in the vicinity of Fishers Corner, south of 
the Property.  

The Hearings Officer can find that the Application is consistent with this Policy.  

4.MM.11.1.c  There are no natural hazards, and the topography and soil conditions are  well 
suited for the location of homes.   

RESPONSE:  The Property consists of two large parcels—a western parcel that abuts Highway 
213 and a northeastern parcel that is largely forested and features an existing creek. The western 
parcel is gently rolling and entirely devoid of steep slopes.  It has very few trees and, aside from 
the drainage ditch, only a few isolated wetlands.  A creek with associated banks is located on the 
east parcel and some of these banks have slopes in excess of 20 percent.  However, the east 
parcel is proposed to be developed by using longer and narrower lots, which will provide both an 
adequate setback from the banks of the creek as well as adequate buildable areas with mild 
slopes.  Exhibit 7.  The Hearings Officer can find that the Application is consistent with this 
Policy.  

4.MM.11.1.d  A public  or  private  community  water  system  is  available.  

RESPONSE:  According to comments provided by Clackamas River Water, a 12-inch ductile 
iron waterline located within S Hwy 213 and a 6-inch steel waterline located within S Lammer 
Road.  Exhibit 8.  The Hearings Officer can find that the Application is consistent with this 
Policy.    
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4.MM.11.1.e  Areas are in proximity or adjacent to an Unincorporated Community or  
incorporated city.  

RESPONSE:  The Property is located within 0.95 miles of the Oregon City city limits and 
approximately 0.93 miles of the unincorporated community of Beavercreek.  In general, the 
Oregon Land Conservation and Development Commission’s (LCDC) rules consider “in 
proximity” to an incorporated city to be within 3 miles.  See OAR 660-033-0130(2)(a), 19(a), 
40(b)(E).  Further, LCDC’s UGB expansion analysis methodology requires municipalities to 
consider all lands within one mile of cities with populations of 10,000 or more.  OAR 660-024-
0065.  For these reasons, the Hearings Office can find that “in proximity” for purposes of this 
policy includes properties within one to three miles of the nearest incorporated city or 
unincorporated community, and consequently, find that this proximity factor supports application 
of RA-2 zone to the Property.    For these reasons, the Hearings Officer can find that the Property 
is “in proximity” to the nearest incorporated city and unincorporated community.      

4.MM.11.1.f  In areas adjacent to urban growth  boundaries, RA-2 zoning  shall  be limited to 
those areas in which virtually all existing lots are two acres or less. 

RESPONSE:  The ZDO defines the word “adjoining” to mean “contiguous or abutting,” and 
includes within that definition the word “adjacent.”  ZDO 202.  Therefore, the correct 
interpretation of this policy is that it applies to properties that are “contiguous or abutting” (i.e. 
actually touching) a UGB.  As the Property is located approximately .90 miles from the Metro 
UGB, the Hearings Officer should find that this policy does not apply. 

The Hearings Officer can also find that this policy is not applicable because it is not clear and 
objective as required by ORS 197.307(4).  As the Application includes both a zone change and 
residential subdivision, it is an application for the “development of housing,” and therefore is 
subject only to “objective standards, conditions and procedures.”  The term “virtually all” is 
undefined in the ZDO and does not provide a numerical guidepost, meaning it lacks the 
“objective benchmarks” required for it to apply under ORS 197.307(4).  Warren v. Washington 
County, 78 Or LUBA 375, 388-89 (2019).    

Finally, if the Hearings Officer finds that this policy is applicable, it can find that it is met.  As 
explained above, within one mile of the Property (the rough distance between the Property and 
Oregon City’s urban growth boundary), 85 percent of all existing lots, including the current 
Property, are smaller than two acres. 

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 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.  
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RESPONSE:  Public water is already available and the lots will rely on onsite septic systems for 
sewerage.  No public stormwater systems will be required because the lots will be large enough 
to fully infiltrate all runoff on each lot.  This criterion does not apply.  

C.  The transportation system is adequate and will remain adequate with approval  of the 
proposed zone change.   

RESPONSE:  The Application includes a complete TIS, which includes a Transportation 
Planning Rule (“TPR”) analysis.  Exhibit 6.  The TPR analysis is located on pages 21–23.  The 
trip generation estimate was based on the highest level of density allowed on the Property under 
the RA-2 zone, which is 55 dwelling units.  At this point, the only study intersection expected to 
be impacted by the Application is on Highway 213 at S Mitchell Road.  As Highway 213 is an 
ODOT facility, the TIS relies on ODOT’s mobility standards, which are stated in v/c ratios.  In 
this instance, the target v/c ratio on the Oregon Highway Plan is 0.75.  The TIS includes a 
complete operation analysis using ODOT’s Highway Capacity Manual at pg. 18. 

The TIS finds that the system is adequate and will remain adequate through 2023 and 
presumably for some time after that, “either with or without the addition of site trips from the 
proposed development,” and finds that “no operational mitigations are necessary or 
recommended in conjunction with the proposed development.”   

The TIS’s TPR analysis concludes that the Project will create a significant effect on the existing 
or planned transportation system (Highway 213) by 2036, but that it can be adequately mitigated. 

For the above reasons, the Hearings Officer can find that this criterion is met.   

D.  Safety of the transportation system is adequate to  serve  the level of development 
anticipated by the proposed zone change. 

RESPONSE:  With respect to safety, the TIS concludes as follows: 

“An examination of crash data for the most recent five years shows no significant 
crash trends that may be indicative of design deficiencies.  The intersection crash 
rate was determined to be well below the 90th percentile crash rate for similar 
intersections in Oregon, and the severity of the reported crashes was relatively 
low.  No specific crash mitigations are recommended.” 

As there are no identified safety concerns under the maximum-intensity development scenario 
assumed by the TIS, the Hearings Officer can find that this criterion is met.  
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Stephenson, Garrett H.

From: Hanschka, Steve <SteveHan@clackamas.us>
Sent: Tuesday, October 05, 2021 11:00 AM
To: Stephenson, Garrett H.
Cc: 'DEBLASI Michael * DSL'
Subject: RE: Need help locating County Habitat Maps
Attachments: 03_3s2e21 (1).pdf; zdo704.pdf

Garrett, in this case / location the only potential habitat area at 32E21 00200 regulated by the County would be 
associated with the stream that flows through the approximate center of the property. However, state stream data 
shows that fish presences there is unknown and, therefore, it would not be regulated by the applicable Zoning 
Ordinance Section 704. However, it could still be regulated by the Oregon Dept. of State Lands with staff cc‐ed on this 
email. Thanks.  

Steve Hanschka | Sr. Planner, CFM 
Clackamas County Planning & Zoning Division 

150 Beavercreek Road | Oregon City, OR 97045 | : 503‐742‐4512 | : stevehan@clackamas.us  
Office Hours: Tues.‐Fri. 8 am – 6:30 pm 

Development Direct is here!! We’re excited to launch Development Direct ‐‐ our new one‐stop digital services hub for 
Building Codes and Development Engineering. Click here to learn more. 

There will be a free community training online webinar on August 24th from 9am to 11am. A link to this 
training is on the Coming Soon website.  

From: Stephenson, Garrett H. [mailto:GStephenson@SCHWABE.com] 
Sent: Monday, October 4, 2021 2:57 PM 
To: Hanschka, Steve <SteveHan@clackamas.us> 
Subject: Need help locating County Habitat Maps 

Warning: External email. Be cautious opening attachments and links. 

Steve, 

You were referred to me by your colleague Glen Hamburg. I am assisting a client with a zone change application for a 
property located at Highway 213 and Mitchell Lane, about halfway between Oregon City and Molalla. Attached is a tax 
map showing the property location (the large TL 200 off of Highway 213). One of the zone change criteria requires me to 
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address whether the property is a listed significant habitat area (as identified by the comprehensive plan). It looks like 
those maps are no longer available on the website.  
 
Would you mind sending me any significant habitat maps showing this property?  
 
Thanks!  
 
Garrett H. Stephenson 
Shareholder 
Direct: 503‐796‐2893 
Mobile: 503‐320‐3715 
gstephenson@schwabe.com 
 

Schwabe Williamson & Wyatt 
Please visit our COVID‐19 Resource page 
      

 
 
 
__________________________________________________________  
 
NOTICE: This email may contain material that is confidential, privileged and/or attorney work product for the sole use of 
the intended recipient. Any review, reliance or distribution by others or forwarding without express permission is strictly 
prohibited. If you are not the intended recipient, please contact the sender and delete all copies.  
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1/4 Mile Analysis:
32E22  00200 AND
32E21  00200

Subject Property

1/4 Mile Buffer

Tax Los within 1/4 mile

Surrounding Lots

City Boundaries

Lakes & Rivers

®
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Date: 10/13.2020
Drawn By: Ben B
File No.
File Path:
S:\Planning\CAD-GIS\GIS\Properties\

The information provided was derived from digital databases from Clackamas County's GIS.
Although we strive to provide  the best data we can, we sometimes use data developed by
jurisdictions outside Clackamas County. Therefore, Clackamas County cannot accept any
responsibility for any errors, omissions, or positional accuracy, and therefore, there are no
warranties which accompany this product. Although information from Land Surveys may have
been used in the creation of this product, in no way does this product represent or constitute a
Land Survey. Users are strongly cautioned to verify all information before making any decisions.

RESULTS:
202 Total Parcels within Buffer
144 less than 2 ac. (72%)
19 less than 5 ac (9%)
38 over 5 ac (19%)

See attached Spreadsheet for results
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APN MAPACRES PARCEL_NUMBER * YEARBLT

32E21B 02100 164.7288 1692920 <Null>

32E21  00200 82.295339 886795 <Null>

32E16D 00900 40.20459 884412 <Null>

32E15C 01602 34.317217 5002585 <Null>

32E22  00900 32.160686 891066 <Null>

32E15C 01207 29.799733 881460 <Null>

32E22  00200 28.011752 890968 <Null>

32E21AA03300 24.712893 1556122 <Null>

32E22  00300 22.44162 890977 1969

32E22  00100 21.309094 890959 <Null>

32E21D 00201 16.597605 889630 1995

32E22  00802 14.42174 5029956 2016

32E22  00402 13.752 5022409 <Null>

32E22  00401 13.186454 5022408 1993

32E21D 00205 10.879696 5025157 2015

32E21D 00200 10.639941 889621 2014

32E22D 00506 10.245742 1733725 2015

32E22  00700 10.087116 891020 1967

32E22A 01002 10.06848 5033705 2019

32E22A 01001 10.00219 5033704 <Null>

32E22  00301 10.000875 1783154 <Null>

32E22  00800 9.9885 891048 1983

32E22  00905 9.960524 1798200 <Null>

32E22A 01100 9.367536 891379 <Null>

32E22  01101 8.9608 891100 1947

32E22  00600 8.87643 891002 1992

32E15C 01601 7.115359 881576 1989

32E22A 01102 7.075404 5033720 2019

32E21B 03700 6.301556 5011456 <Null>

32E22  00904 6.208709 1798193 <Null>

32E21DB00800 5.896714 890263 1900

32E22A 00600 5.560059 891191 1971

32E22  00400 5.502332 890986 2018

32E22A 01101 5.266947 5033719 2019

32E22A 00614 5.11761 891315 <Null>

32E22A 00613 5.094904 891306 <Null>

32E22A 00617 5.090448 891342 <Null>

32E22A 00616 5.015057 891333 2018

32E21D 00100 4.458448 889612 <Null>

32E15D 03000 4.332609 881790 <Null>

32E22  00801 4.134788 891057 1950

32E22  00902 3.879108 1450682 1969

32E15C 01300 3.477108 881479 <Null>

32E22A 01400 3.436703 891413 1975

32E22A 01900 3.001289 891510 1990

Quarter Mile Analysis 
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32E22A 01800 2.953272 891501 1970

32E21DB00500 2.854285 889952 <Null>

32E21DB00400 2.843828 889943 1940

32E15C 01401 2.767134 881497 1969

32E21  02400 2.682399 886786 1975

32E15C 01402 2.640215 881503 1970

32E22A 01601 2.590719 891477 1972

32E22A 01600 2.364014 891468 1979

32E22  00901 2.269504 891075 1990

32E21DB00300 2.23878 889934 1940

32E15D 03200 2.219948 881825 1983

32E21B 02800 2.00537 5011445 2018

32E22A 01500 1.998953 891431 2016

32E15C 01500 1.998897 881512 1990

32E22  00101 1.951644 1450691 1946

32E21DB01000 1.888068 890272 1989

32E21DB00501 1.797137 889961 <Null>

32E21D 00400 1.702868 889667 <Null>

32E21DB00101 1.601197 1362288 1972

32E21  02300 1.584124 886777 1977

32E21D 00300 1.548541 889658 1920

32E21B 02700 1.503639 5011444 2013

32E15D 03100 1.466391 881816 1982

32E21DB00203 1.457277 889925 1979

32E21DB00100 1.456069 889890 <Null>

32E22A 01501 1.442075 891440 1971

32E21B 02600 1.416903 5011443 2016

32E21DB00200 1.410656 889907 1979

32E15C 01501 1.347157 881521 1972

32E22  00903 1.332138 1599112 1993

32E21DB00202 1.2014 889916 1982

32E15C 01503 1.175926 881549 <Null>

32E15C 01502 1.164237 881530 <Null>

32E15C 01400 1.09095 881488 <Null>

32E22A 01700 1.000012 891486 1992

32E22A 01701 1.00001 891495 1978

32E22A 01401 0.993205 891422 1973

32E15C 01504 0.937462 881558 1973

32E15D 03001 0.836252 881807 1966

32E15D 02900 0.793806 881781 1965

32E15C 01301 0.786263 1483950 1988

32E21CA00400 0.740645 888622 1972

32E21DB00615 0.71312 890110 1973

32E22A 00800 0.653186 891351 <Null>

32E21DB00614 0.599283 890101 1974

32E21DB00628 0.572114 890245 1973

32E21DB00605 0.511157 890012 1976
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32E22A 00603 0.485538 891217 1980

32E22AB00500 0.485537 891618 1972

32E22A 00602 0.48274 891208 1979

32E22AB00100 0.464877 891574 1976

32E22AB00600 0.464876 891627 1972

32E22AB00200 0.464875 891583 1975

32E21CA00500 0.464773 888631 1973

32E22AB00700 0.464375 891636 1945

32E21DB00613 0.462906 890094 1975

32E21DB00612 0.46279 890085 1975

32E21DB00611 0.462675 890076 1975

32E21DB00610 0.462561 890067 1974

32E21DB00609 0.462445 890058 1973

32E21DB00608 0.46233 890049 1972

32E21DB00607 0.462216 890030 1972

32E21DB00606 0.462101 890021 1975

32E21CA00600 0.461731 888640 1973

32E21CA00900 0.460064 888677 1973

32E21CA00800 0.459725 888668 1973

32E21CA00700 0.459429 888659 1973

32E21DB00624 0.459166 890209 1973

32E21DB00627 0.459166 890236 1973

32E21DB00621 0.459165 890174 1973

32E21DB00622 0.459165 890183 1972

32E21DB00623 0.459165 890192 1973

32E21DB00625 0.459165 890218 1973

32E21DB00626 0.459165 890227 1973

32E21DB00620 0.459164 890165 1973

32E21DB00619 0.459163 890156 1973

32E22AB00400 0.454546 891609 1973

32E22AB00300 0.454545 891592 1975

32E21AB04500 0.421129 887785 1940

32E21AB04400 0.342733 887776 1977

32E21AB04300 0.329636 887767 1978

32E21AB00200 0.30718 887357 1973

32E21AB00100 0.277328 887348 1976

32E21AA02800 0.269751 887295 1977

32E21AA02700 0.269748 887286 1977

32E21AB00300 0.246945 887366 1977

32E21AB00500 0.244071 887384 1977

32E21AA01600 0.238434 887179 1975

32E21AA02200 0.237056 887231 1973

32E21AB01600 0.223271 887491 1977

32E21AB00400 0.222861 887375 1976

32E21AB04200 0.222598 887758 1976

32E21AB02400 0.219858 887570 1973

32E21AB01700 0.217783 887507 1976
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32E21AA01800 0.215775 887197 1973

32E21AA00600 0.21418 887071 1974

32E21AB00600 0.212939 887393 1975

32E21AA02100 0.209048 887222 1974

32E21AB03600 0.20834 887696 1977

32E21AA02600 0.206952 887277 1978

32E21AB03500 0.205704 887687 1976

32E21AA02300 0.202446 887240 1974

32E21AB03700 0.201917 887703 1977

32E21AB01500 0.20009 887482 1973

32E21AB02900 0.199238 887623 1975

32E21AA02500 0.198215 887268 1974

32E21AB04600 0.197583 887794 1979

32E21AB03000 0.19649 887632 1976

32E21AB02800 0.196442 887614 1976

32E21AA00200 0.195588 887035 1974

32E21AB03200 0.195514 887650 1973

32E21AA00300 0.195472 887044 1977

32E21AB04700 0.19446 887801 1979

32E21AA02900 0.193241 887302 1976

32E21AA03100 0.193239 887320 1977

32E21AA03000 0.193184 887311 1973

32E21AA03200 0.192145 887339 1974

32E21AB04100 0.188744 887749 1977

32E21AB03100 0.188602 887641 1975

32E21AA02400 0.188159 887259 1975

32E21AA01000 0.187407 887115 1977

32E21AB01200 0.186565 887455 1974

32E21AB01800 0.186261 887516 1976

32E21AB03400 0.185948 887678 1974

32E21AB02700 0.185922 887605 1975

32E21AB03300 0.185447 887669 1975

32E21AB00700 0.185362 887400 1977

32E21AA00100 0.184537 887026 1973

32E21AB01100 0.184063 887446 1973

32E21AB01900 0.183792 887525 1977

32E21AA01700 0.183747 887188 1975

32E21AB02600 0.183657 887598 1975

32E21AB02500 0.183657 887589 1975

32E21AB01400 0.183655 887473 1975

32E21AB01300 0.183655 887464 1975

32E21AB00800 0.183653 887419 1977

32E21AB00900 0.183653 887428 1977

32E21AB01000 0.183653 887437 1977

32E21AB04000 0.183627 887730 1977

32E21AB03900 0.183626 887721 1977

32E21AA00500 0.183302 887062 1977
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32E21AA01500 0.183277 887160 1976

32E21AA00400 0.183276 887053 1976

32E21AA00900 0.183251 887106 1975

32E21AB02300 0.183183 887561 1976

32E21AA00800 0.183096 887099 1977

32E21AA00700 0.182982 887080 1977

32E21AB03800 0.180937 887712 1973

32E21AA01900 0.178607 887204 1977

32E21AA01400 0.177429 887151 1975

32E21AB02000 0.176782 887534 1974

32E21AA01200 0.175397 887133 1975

32E21AA01100 0.174375 887124 1974

32E21AB02100 0.174356 887543 1973

32E21AB02200 0.174351 887552 1973

32E21AA02000 0.172602 887213 1974

32E21AA01300 0.16969 887142 1975

38 out of 202 parcels greater than 5 acres (19%)

19 out of 202 parcels less than 5 acres (9%)

144 out of 202 parcels less than 2 acres (72%)
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1/2 Mile Analysis:
32E22  00200 AND
32E21  00200
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Date: 10/13.2020
Drawn By: Ben B
File No.
File Path:
S:\Planning\CAD-GIS\GIS\Properties\

The information provided was derived from digital databases from Clackamas County's GIS.
Although we strive to provide  the best data we can, we sometimes use data developed by
jurisdictions outside Clackamas County. Therefore, Clackamas County cannot accept any
responsibility for any errors, omissions, or positional accuracy, and therefore, there are no
warranties which accompany this product. Although information from Land Surveys may have
been used in the creation of this product, in no way does this product represent or constitute a
Land Survey. Users are strongly cautioned to verify all information before making any decisions.

RESULTS:
202 Total Parcels within Buffer
144 less than 2 ac. (72%)
19 less than 5 ac (9%)
38 over 5 ac (19%)

See attached Spreadsheet for results
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APN MAPACRES PARCEL_NUMBER YEARBLT

32E21B 02 164.7288 1692920 <Null>

32E21  002 82.295339 886795 <Null>

32E15D 02 56.722329 881683 1905

32E16C 00 44.845661 883841 <Null>

32E16D 00 40.20459 884412 <Null>

32E15C 01 34.317217 5002585 <Null>

32E22  009 32.160686 891066 <Null>

32E15C 01 29.799733 881460 <Null>

32E22  002 28.011752 890968 <Null>

32E21AA0 24.712893 1556122 <Null>

32E22  003 22.44162 890977 1969

32E22  001 21.309094 890959 <Null>

32E23B 00 18.616025 1657521 2000

32E16D 00 17.51634 884403 1968

32E15C 00 16.858903 881193 1978

32E21D 00 16.597605 889630 1995

32E22  008 14.42174 5029956 2016

32E16C 00 14.035936 883850 1925

32E22  004 13.752 5022409 <Null>

32E22  004 13.186454 5022408 1993

32E22  011 13.01921 891093 <Null>

32E27BB05 12.595717 1556140 <Null>

32E27BA00 10.946302 1556131 <Null>

32E21D 00 10.879696 5025157 2015

32E22D 00 10.778218 891654 <Null>

32E21D 00 10.639941 889621 2014

32E22D 00 10.58428 891645 2016

32E22D 00 10.46197 891690 2000

32E28  001 10.329455 898434 2002

32E22  011 10.323147 891119 <Null>

32E22D 00 10.245742 1733725 2015

32E22  007 10.087116 891020 1967

32E22A 01 10.06848 5033705 2019

32E22A 01 10.00219 5033704 <Null>

32E22  003 10.000875 1783154 <Null>

32E15C 00 9.999945 5004553 <Null>

32E22A 01 9.989261 891360 1910

32E22  008 9.9885 891048 1983

32E22  009 9.960524 1798200 <Null>

32E22D 00 9.918721 891681 1995

32E23B 00 9.485757 1657512 1910

32E22A 01 9.367536 891379 <Null>

32E22  011 8.9608 891100 1947

32E22  006 8.87643 891002 1992

32E22D 00 7.820127 1733734 1997

Half Mile Analysis 
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32E28  001 7.214407 898452 1991

32E15C 01 7.115359 881576 1989

32E22A 01 7.075404 5033720 2019

32E22D 00 6.823937 891761 1996

32E21B 03 6.301556 5011456 <Null>

32E22  009 6.208709 1798193 <Null>

32E16D 00 6.196347 884369 1971

32E22  007 6.029512 891039 1978

32E21DB00 5.896714 890263 1900

32E15C 01 5.682301 881451 <Null>

32E22A 00 5.560059 891191 1971

32E22  004 5.502332 890986 2018

32E22A 02 5.361908 891565 <Null>

32E15C 00 5.3179 881219 1915

32E22A 01 5.266947 5033719 2019

32E22A 00 5.11761 891315 <Null>

32E22A 00 5.094904 891306 <Null>

32E22A 00 5.090448 891342 <Null>

32E21  009 5.050796 886884 1920

32E22A 00 5.015057 891333 2018

32E22A 01 4.94452 891388 1919

32E27BA00 4.732176 897408 <Null>

32E21D 01 4.607946 889738 <Null>

32E21D 00 4.458448 889612 <Null>

32E16D 00 4.430965 884378 2009

32E28  001 4.419326 898470 <Null>

32E15D 03 4.332609 881790 <Null>

32E16D 01 4.326932 884485 1955

32E22  008 4.134788 891057 1950

32E15C 01 4.048688 881585 <Null>

32E16D 01 3.931167 884458 1958

32E15C 00 3.921941 881228 1964

32E22  009 3.879108 1450682 1969

32E15C 01 3.477108 881479 <Null>

32E23B 00 3.463993 892617 1973

32E28  001 3.436791 898443 1980

32E22A 01 3.436703 891413 1975

32E27BA00 3.33137 897417 <Null>

32E28  001 3.293042 898461 1978

32E22A 01 3.001289 891510 1990

32E15C 00 2.998727 881237 1963

32E15D 03 2.987114 881843 1962

32E22A 01 2.953272 891501 1970

32E22A 02 2.950403 891556 1970

32E21DB00 2.854285 889952 <Null>

32E21DB00 2.843828 889943 1940

32E15C 01 2.767134 881497 1969

Exhibit 1
Page 280 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 280 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 280 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 280 of 41

Exhibit 5
Page 280 of 20

Exhibit 6
Page 280 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 280 of 11

Appendix N - South System Page 280Exhibit 3B
Page 280 of 56

Exhibit 4
Page 280 of 3

Exhibit 5
Page 280 of 4

Exhibit 6
Page 280 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



32E21D 00 2.738064 889694 1912

32E21  024 2.682399 886786 1975

32E15C 01 2.640215 881503 1970

32E22A 01 2.590719 891477 1972

32E23B 00 2.574207 892644 1905

32E16D 00 2.542098 884323 1987

32E15BC05 2.484754 5024878 <Null>

32E16D 00 2.412539 884261 1935

32E22D 00 2.391699 1352752 1977

32E22A 01 2.364014 891468 1979

32E23B 00 2.357971 892671 1978

32E22A 01 2.35499 891397 1933

32E22A 01 2.318592 891404 1900

32E22  009 2.269504 891075 1990

32E21DB00 2.23878 889934 1940

32E15D 03 2.219948 881825 1983

32E16D 00 2.216651 884421 1981

32E16D 00 2.19132 5030886 2017

32E23B 00 2.13817 1441559 1991

32E15D 02 2.089913 881772 1970

32E15D 02 2.076634 881763 1965

32E22D 00 2.062366 891707 <Null>

32E23B 00 2.044273 892626 1915

32E15C 00 2.018212 881291 1964

32E21B 02 2.00537 5011445 2018

32E21B 03 2.00213 5011454 2004

32E15D 02 2.000284 881692 1940

32E22A 01 1.998953 891431 2016

32E15C 01 1.998897 881512 1990

32E16D 00 1.99875 1486421 <Null>

32E22  010 1.993195 891084 1956

32E21D 00 1.981722 889710 1959

32E16D 00 1.959099 884289 1965

32E22D 00 1.953502 891734 1977

32E15C 00 1.952361 881308 1966

32E22  001 1.951644 1450691 1946

32E22A 01 1.950559 891529 1971

32E22  005 1.947981 890995 1925

32E15C 01 1.931269 881362 <Null>

32E23B 00 1.904713 892715 1953

32E21DB0 1.888068 890272 1989

32E27BB05 1.882458 898318 1968

32E16CD00 1.862956 883887 1986

32E15C 01 1.851898 1447456 1990

32E15C 01 1.827399 1447474 1990

32E15C 01 1.826487 1447492 1992

32E15C 01 1.807985 1447483 1990
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32E22D 00 1.802804 891725 <Null>

32E21DB00 1.797137 889961 <Null>

32E15D 02 1.785702 881727 <Null>

32E21B 03 1.73197 5011453 2005

32E21B 01 1.703423 1693000 2005

32E21D 00 1.702868 889667 <Null>

32E16CD0 1.692676 884001 1978

32E15D 02 1.668481 881709 1996

32E15D 02 1.652808 881736 1976

32E21DB00 1.601197 1362288 1972

32E21  023 1.584124 886777 1977

32E22D 00 1.5721 891743 <Null>

32E16D 00 1.568468 5030885 2016

32E22  006 1.555013 891011 <Null>

32E21D 00 1.548541 889658 1920

32E21B 03 1.534622 5011452 2005

32E21B 02 1.503639 5011444 2013

32E21B 01 1.476818 1693019 2004

32E15D 03 1.466391 881816 1982

32E21DB00 1.457277 889925 1979

32E21DB00 1.456069 889890 <Null>

32E15D 03 1.454434 881834 1979

32E22A 01 1.442075 891440 1971

32E21B 02 1.416903 5011443 2016

32E21B 03 1.416457 5011448 2005

32E21DB00 1.410656 889907 1979

32E21B 03 1.37793 5011451 2005

32E15C 01 1.347157 881521 1972

32E22  009 1.332138 1599112 1993

32E16CD0 1.320807 883994 1975

32E16D 00 1.312752 1337725 1930

32E21B 02 1.289132 5011446 2005

32E21B 03 1.289112 5011447 2005

32E15C 00 1.279984 881255 2013

32E23B 00 1.231642 1410958 1992

32E21DB00 1.2014 889916 1982

32E23B 00 1.19042 892706 1957

32E15C 01 1.175926 881549 <Null>

32E15C 01 1.164237 881530 <Null>

32E23B 00 1.150407 1410994 1990

32E15D 00 1.123922 881601 1978

32E15D 03 1.120771 881861 2003

32E15C 01 1.10996 881344 1920

32E15BC04 1.109296 879954 1968

32E15C 01 1.09095 881488 <Null>

32E16D 00 1.08594 1696837 <Null>

32E15D 02 1.080981 881745 1977
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32E15C 00 1.061013 881200 1980

32E15BC05 1.047737 880041 1967

32E16D 00 1.033053 1447170 <Null>

32E16D 00 1.031889 1471268 1998

32E16CD0 1.024792 884056 1990

32E21D 01 1.014531 889827 1989

32E21D 01 1.01035 889756 1989

32E21D 01 1.008442 889765 1988

32E23B 00 1.006763 892699 <Null>

32E15C 00 1.006018 881282 1965

32E23B 00 1.005847 892635 1935

32E21D 01 1.005585 889818 1983

32E23B 00 1.004221 892412 1910

32E21D 01 1.003912 889747 1992

32E21D 01 1.002596 889774 1989

32E22A 01 1.000012 891486 1992

32E22A 01 1.00001 891495 1978

32E22A 02 1.000001 891538 1971

32E22A 02 0.999998 891547 1970

32E21D 01 0.999041 889809 1991

32E15C 01 0.996504 881442 1980

32E22A 01 0.993205 891422 1973

32E21D 00 0.983289 889701 1977

32E21D 01 0.978333 889854 1977

32E15BC05 0.978109 880032 1967

32E16CD0 0.961502 883985 1977

32E22A 00 0.960745 1469066 1992

32E22A 00 0.947938 891253 1977

32E16CD0 0.94444 884243 1973

32E27BB05 0.941237 898336 1972

32E27BB05 0.941083 898327 1973

32E15C 01 0.937462 881558 1973

32E16CD00 0.930025 883896 1979

32E16CD0 0.928458 884047 1998

32E16CD00 0.924474 883903 1980

32E16CD0 0.920482 884038 1978

32E21DB00 0.905038 890254 1966

32E16CD0 0.88819 884252 1973

32E15D 02 0.865352 881754 1966

32E16CD0 0.863356 884029 1977

32E21DD0 0.84389 890833 1978

32E15D 03 0.836252 881807 1966

32E22A 00 0.828581 891146 1963

32E16CD0 0.804586 884127 2016

32E16CD0 0.79838 884145 1972

32E21DD0 0.796732 890922 1979

32E15D 02 0.793806 881781 1965
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32E21CD00 0.79226 889122 1973

32E15C 01 0.786263 1483950 1988

32E16CD0 0.759047 884136 1973

32E21DD0 0.757752 890842 1979

32E15D 02 0.755853 881674 <Null>

32E21DD0 0.751466 890717 1979

32E21CA00 0.740645 888622 1972

32E21CD00 0.739897 889113 1973

32E15C 00 0.737744 881317 1930

32E21DD0 0.735612 890931 1978

32E21DD0 0.735224 890913 1979

32E16CD0 0.733781 884225 1975

32E21D 01 0.724674 889863 1977

32E21DD0 0.721635 890851 1979

32E21DB00 0.71312 890110 1973

32E16CD0 0.710023 884154 1973

32E15C 00 0.705691 881246 1963

32E21DD0 0.702772 890799 2006

32E21CD0 0.6984 889220 1977

32E21CA00 0.682558 888604 1987

32E15D 03 0.681135 881852 <Null>

32E21CA00 0.657785 888551 1973

32E22A 00 0.653186 891351 <Null>

32E21DC0 0.651387 890414 1975

32E21CA04 0.646646 888999 1971

32E21CD0 0.638376 889284 1974

32E21DD0 0.637322 890860 1979

32E21CA04 0.636621 889015 1971

32E21CD0 0.630524 889408 1975

32E21CD0 0.630121 889337 1976

32E16CD0 0.624256 884234 1976

32E21DD0 0.613413 890708 1979

32E16CD0 0.611976 884083 1973

32E15BC04 0.607462 879963 1983

32E21CD0 0.604545 889257 1976

32E21CD0 0.604468 889211 1974

32E21CA00 0.603985 888613 1978

32E21DC0 0.601585 890423 1975

32E21DD0 0.599604 890646 1975

32E21DB00 0.599283 890101 1974

32E21CD0 0.598997 889328 1976

32E21DD0 0.58961 890691 1979

32E21CA00 0.589549 888597 1973

32E16CD0 0.57554 884181 1973

32E21DB00 0.572114 890245 1973

32E16CD0 0.571134 884190 1973

32E21CD00 0.568279 889131 1972
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32E21DD0 0.560541 890637 1973

32E21CD0 0.559874 889275 1976

32E21DC0 0.55875 890432 1976

32E16D 00 0.558049 884270 1992

32E21D 00 0.556784 889676 <Null>

32E21CD0 0.555539 889266 1975

32E21DD0 0.554225 890940 1979

32E21DD0 0.550763 890619 1972

32E21DD0 0.550361 890628 1972

32E16CD0 0.547388 884216 1975

32E21DD0 0.545866 890682 1979

32E16CD0 0.545163 884074 1972

32E22A 00 0.544965 891155 1970

32E15BC04 0.544393 879981 1967

32E15C 01 0.543075 881406 1970

32E21CD00 0.542839 889140 1973

32E15BC05 0.541294 880023 1968

32E21DD0 0.540696 890584 1972

32E21CD00 0.538101 889168 1972

32E28BA00 0.536444 898862 1975

32E21DD0 0.53599 890600 1973

32E21DD0 0.535891 890673 1979

32E21CD00 0.532331 889159 1972

32E21CD0 0.530125 889293 1977

32E21DD0 0.527509 890520 1972

32E21DD0 0.527505 890566 1974

32E21CA00 0.524272 888542 1974

32E16CD0 0.523722 884163 1973

32E21DD0 0.522607 890824 1978

32E21CD0 0.51931 889364 2010

32E21CD0 0.51873 889444 1974

32E21DD0 0.51654 890806 1979

32E21DD0 0.51653 890888 1978

32E21DD0 0.516529 890897 1984

32E21DD0 0.516529 890904 1978

32E16CD0 0.516081 884092 1971

32E21DD0 0.514336 890815 1979

32E21DD0 0.513535 890780 1979

32E21CD0 0.512936 889391 1976

32E21DD0 0.511182 890655 1979

32E21DB00 0.511157 890012 1976

32E21CD0 0.50662 889373 1976

32E21DD0 0.505051 890557 1972

32E21CA00 0.504359 888524 1974

32E21DD0 0.503545 890879 1979

32E21CA00 0.502995 888533 1978

32E28BA0 0.502225 898951 1975
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32E15BC04 0.501813 879972 1967

32E16CD0 0.500071 884109 1972

32E21CD0 0.500041 889426 1973

32E21CA04 0.49868 889006 1971

32E16CD0 0.498559 884118 1978

32E21DD0 0.497111 890664 1978

32E21DD0 0.497106 890762 1986

32E21DD0 0.495218 890744 1986

32E22A 00 0.48721 891164 1968

32E21DC0 0.486213 890405 1976

32E16CD0 0.486007 884065 1974

32E28BA00 0.485867 898933 1975

32E21DB00 0.485801 890129 1974

32E22A 00 0.485538 891217 1980

32E22AB00 0.485537 891618 1972

32E21DD0 0.484973 890593 1973

32E21CD04 0.483076 889499 1973

32E22A 00 0.48274 891208 1979

32E21CD0 0.482104 889435 1974

32E21CD0 0.481699 889202 1972

32E21CD0 0.480838 889382 1976

32E21DD0 0.480443 890575 1975

32E21CD0 0.479491 889417 1974

32E22A 00 0.479095 891262 1976

32E22A 00 0.478613 891182 1964

32E15C 00 0.477129 881273 2019

32E28BA00 0.475767 898942 1975

32E21DD0 0.474288 890539 1974

32E22A 00 0.474238 891173 1964

32E21DC00 0.473365 890316 1976

32E21CD0 0.473194 889346 1974

32E21DC00 0.472784 890334 1976

32E21CD0 0.472058 889355 1974

32E16CD0 0.470186 884207 1973

32E21DC00 0.469819 890325 1976

32E21CD0 0.46933 889319 1977

32E21CA03 0.469121 888908 1972

32E21CA04 0.46855 888980 1971

32E21DC0 0.468544 890370 1976

32E21CA04 0.468446 889024 1971

32E21CA00 0.468416 888436 1972

32E21CA03 0.468019 888891 1971

32E21CD0 0.467985 889300 1974

32E21CA00 0.467916 888427 1973

32E21CA0 0.467906 888757 1973

32E21DD0 0.466177 890726 1986

32E21CD0 0.465058 889462 1975
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32E22A 00 0.46504 891244 1976

32E21CD00 0.464899 889104 1973

32E22A 00 0.464877 891235 1976

32E22AB00 0.464877 891574 1976

32E22A 00 0.464876 891271 1976

32E22A 00 0.464876 891226 1976

32E22AB00 0.464876 891627 1972

32E22AB00 0.464875 891583 1975

32E21CA00 0.464773 888631 1973

32E21DC0 0.464759 890398 1976

32E21CA0 0.464531 888766 1973

32E22AB00 0.464375 891636 1945

32E16CD0 0.464222 884172 1973

32E21DC0 0.464022 890389 1975

32E21CD0 0.463401 889480 1974

32E21DD0 0.463247 890511 1973

32E28BA0 0.463231 898988 1975

32E21DC0 0.463222 890469 1977

32E21CD00 0.463196 889186 1972

32E21DB00 0.462906 890094 1975

32E21DB00 0.46279 890085 1975

32E21DB00 0.462675 890076 1975

32E21DB00 0.462561 890067 1974

32E21DC00 0.462464 890343 1976

32E21DC00 0.462462 890352 1977

32E21DC00 0.462461 890361 1977

32E21CA0 0.46245 888748 1973

32E21DB00 0.462445 890058 1973

32E21CD0 0.462434 889471 1976

32E21DB00 0.46233 890049 1972

32E21DC0 0.46223 890441 1976

32E21DB00 0.462216 890030 1972

32E21CA0 0.462109 888739 1973

32E21DB00 0.462101 890021 1975

32E21CA03 0.461914 888882 1973

32E21CA0 0.461768 888720 1972

32E21CA00 0.461731 888640 1973

32E16CD00 0.461666 883878 1969

32E21CA0 0.461427 888711 1972

32E23B 00 0.461233 892458 1972

32E21CA0 0.461087 888702 1975

32E23B 00 0.460944 892449 1972

32E21CA00 0.460821 888515 1972

32E21CA0 0.460747 888695 1973

32E23B 00 0.460657 892430 1972

32E21CA00 0.460624 888506 1972

32E21CA02 0.460445 888873 1973

Exhibit 1
Page 287 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 287 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 287 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 287 of 41

Exhibit 5
Page 287 of 20

Exhibit 6
Page 287 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 287 of 11

Appendix N - South System Page 287Exhibit 3B
Page 287 of 56

Exhibit 4
Page 287 of 3

Exhibit 5
Page 287 of 4

Exhibit 6
Page 287 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



32E21CA00 0.460437 888490 1973

32E21CA0 0.460406 888686 1972

32E21CA00 0.460251 888481 1973

32E28BA00 0.460087 898924 1976

32E21CA00 0.460065 888472 1972

32E21CA00 0.460064 888677 1973

32E15C 01 0.459997 881424 1971

32E21CA00 0.45988 888463 1974

32E21CA00 0.459725 888668 1973

32E28BA0 0.459718 898960 1940

32E21CA00 0.459694 888454 1973

32E21CA00 0.459508 888445 1972

32E21DC00 0.459498 890307 1976

32E21CA00 0.459429 888659 1973

32E21CA05 0.459425 889088 1971

32E21CA04 0.459425 889079 1971

32E21CA04 0.459425 889060 1971

32E21CA04 0.459424 889051 1971

32E21CA04 0.459423 889042 1971

32E21CA04 0.459423 889033 1971

32E21DC00 0.459413 890290 1976

32E21CA00 0.459392 888418 1972

32E21CA00 0.459378 888409 1973

32E21CA00 0.459338 888392 1972

32E21CA00 0.459298 888383 1973

32E21CA00 0.459257 888374 1973

32E21CA00 0.459217 888365 1973

32E21CA00 0.459177 888356 1973

32E21CA0 0.459167 888775 1973

32E21CA02 0.459167 888793 1972

32E21CA02 0.459166 888784 1973

32E21CA02 0.459166 888800 1973

32E21CA02 0.459166 888819 1972

32E21CA02 0.459166 888837 1972

32E21DB00 0.459166 890209 1973

32E21DB00 0.459166 890236 1973

32E21DD0 0.459165 890502 1972

32E21CA02 0.459165 888828 1972

32E21CA02 0.459165 888846 1972

32E21CA02 0.459165 888855 1972

32E21DB00 0.459165 890147 1973

32E21DB00 0.459165 890174 1973

32E21DB00 0.459165 890183 1972

32E21DB00 0.459165 890192 1973

32E21DB00 0.459165 890218 1973

32E21DB00 0.459165 890227 1973

32E21DB00 0.459164 890138 1973

Exhibit 1
Page 288 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 288 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 288 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 288 of 41

Exhibit 5
Page 288 of 20

Exhibit 6
Page 288 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 288 of 11

Appendix N - South System Page 288Exhibit 3B
Page 288 of 56

Exhibit 4
Page 288 of 3

Exhibit 5
Page 288 of 4

Exhibit 6
Page 288 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



32E21DB00 0.459164 890165 1973

32E21DD0 0.459163 890496 1989

32E21DB00 0.459163 890156 1973

32E21DD0 0.45916 890487 1989

32E21CA03 0.459137 888971 1971

32E21CA00 0.459136 888347 1972

32E21CA03 0.459133 888962 1971

32E21CA03 0.45913 888953 1971

32E21CA03 0.459128 888944 1971

32E21CA03 0.459126 888935 1971

32E21CA03 0.459124 888917 1972

32E21CD00 0.459066 889177 1973

32E28BA0 0.45904 898979 1975

32E21CA03 0.458632 888926 1971

32E21DC0 0.45851 890450 1976

32E15C 01 0.458023 881433 1971

32E21DC00 0.457817 890281 1975

32E21CA02 0.455502 888864 1972

32E21DD0 0.454778 890771 1986

32E22AB00 0.454546 891609 1973

32E22AB00 0.454545 891592 1975

32E21DB00 0.453849 890003 1971

32E15BC05 0.453036 880050 <Null>

32E15C 01 0.443471 881415 1971

32E21DD0 0.441869 890753 1986

32E21DD0 0.437993 890735 1986

32E15C 00 0.437629 881264 <Null>

32E15C 01 0.436766 881326 1953

32E21CA00 0.429213 888560 1973

32E21CA00 0.428683 888579 1973

32E21CA00 0.428076 888588 1973

32E21AB04 0.421129 887785 1940

32E16D 00 0.410052 884350 <Null>

32E21DB00 0.408855 889989 1990

32E23B 00 0.370794 892680 1950

32E21D 00 0.370215 889685 1990

32E27BA03 0.350095 897729 1987

32E21AB04 0.342733 887776 1977

32E21DD0 0.333223 890478 1992

32E22A 00 0.329723 891280 <Null>

32E21AB04 0.329636 887767 1978

32E22A 00 0.32825 891299 <Null>

32E21AB00 0.30718 887357 1973

32E21AB00 0.277328 887348 1976

32E21AA0 0.269751 887295 1977

32E21AA0 0.269748 887286 1977

32E21DB00 0.258085 889970 <Null>
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32E21AB00 0.246945 887366 1977

32E21AB00 0.244071 887384 1977

32E15BD0 0.240287 881175 <Null>

32E21AA0 0.238434 887179 1975

32E21AA0 0.237056 887231 1973

32E27BA03 0.235583 897765 1988

32E15BD0 0.230315 881102 <Null>

32E21AB0 0.223271 887491 1977

32E21AB00 0.222861 887375 1976

32E21AB04 0.222598 887758 1976

32E21AB02 0.219858 887570 1973

32E27BB01 0.219717 897890 1972

32E21AB0 0.217783 887507 1976

32E21AA0 0.215775 887197 1973

32E15BD0 0.215138 881059 1981

32E21AA00 0.21418 887071 1974

32E21AB00 0.212939 887393 1975

32E15BD0 0.210544 881184 1986

32E21AA0 0.209048 887222 1974

32E21AB03 0.20834 887696 1977

32E21AA0 0.206952 887277 1978

32E21AB03 0.205704 887687 1976

32E21AA0 0.202446 887240 1974

32E21AB03 0.201917 887703 1977

32E21AB0 0.20009 887482 1973

32E21AB02 0.199238 887623 1975

32E21AA0 0.198215 887268 1974

32E21AB04 0.197583 887794 1979

32E21AB03 0.19649 887632 1976

32E21AB02 0.196442 887614 1976

32E27BB00 0.196398 897881 1972

32E21AA00 0.195588 887035 1974

32E21AB03 0.195514 887650 1973

32E21AA00 0.195472 887044 1977

32E21AB04 0.19446 887801 1979

32E21AA0 0.193241 887302 1976

32E21AA0 0.193239 887320 1977

32E21AA0 0.193184 887311 1973

32E21AA0 0.192145 887339 1974

32E27BA00 0.190633 897462 1971

32E27BB02 0.189569 898005 1973

32E21AB04 0.188744 887749 1977

32E21AB03 0.188602 887641 1975

32E21AA0 0.188159 887259 1975

32E21AA0 0.187407 887115 1977

32E27BB01 0.18722 897943 1972

32E21AB0 0.186565 887455 1974
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32E27BB01 0.186399 897916 1973

32E21AB0 0.186261 887516 1976

32E21AB03 0.185948 887678 1974

32E21AB02 0.185922 887605 1975

32E21AB03 0.185447 887669 1975

32E21AB00 0.185362 887400 1977

32E27BA00 0.184717 897453 1971

32E21AA00 0.184537 887026 1973

32E27BB01 0.18434 897952 1973

32E21AB0 0.184063 887446 1973

32E21AB0 0.183792 887525 1977

32E21AA0 0.183747 887188 1975

32E27BB01 0.183663 897961 1972

32E27BB01 0.183662 897970 1972

32E27BB01 0.183662 897989 1972

32E27BB01 0.183661 897925 1973

32E27BB01 0.183661 897934 1973

32E27BB02 0.18366 897998 1972

32E21AB02 0.183657 887598 1975

32E21AB02 0.183657 887589 1975

32E27BA00 0.183655 897435 1971

32E27BA00 0.183655 897426 1971

32E21AB0 0.183655 887473 1975

32E21AB0 0.183655 887464 1975

32E27BA00 0.183653 897444 1972

32E21AB00 0.183653 887419 1977

32E21AB00 0.183653 887428 1977

32E21AB0 0.183653 887437 1977

32E27BA04 0.18365 897792 1994

32E27BA04 0.183647 897783 1988

32E27BA03 0.183643 897774 1993

32E21AB04 0.183627 887730 1977

32E21AB03 0.183626 887721 1977

32E27BB00 0.1836 897854 1973

32E27BB01 0.183559 897907 1972

32E27BB00 0.183558 897872 1976

32E27BB00 0.183544 897863 1977

32E21AA00 0.183302 887062 1977

32E21AA0 0.183277 887160 1976

32E21AA00 0.183276 887053 1976

32E21AA00 0.183251 887106 1975

32E21AB02 0.183183 887561 1976

32E21AA00 0.183096 887099 1977

32E21AA00 0.182982 887080 1977

32E15BD0 0.181866 881095 1983

32E15BD0 0.181483 881040 <Null>

32E21AB03 0.180937 887712 1973
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32E21AA0 0.178607 887204 1977

32E21AA0 0.177429 887151 1975

32E27BA03 0.176827 897747 1988

32E27BA03 0.176827 897756 <Null>

32E21AB02 0.176782 887534 1974

32E21AA0 0.175397 887133 1975

32E21AA0 0.174375 887124 1974

32E21AB02 0.174356 887543 1973

32E21AB02 0.174351 887552 1973

32E21AA0 0.172602 887213 1974

32E15BD0 0.169835 881111 <Null>

32E21AA0 0.16969 887142 1975

32E15D 02 0.137742 881718 <Null>

32E16CD0 0.126051 884010 <Null>

32E16D 01 0.109746 884476 <Null>

32E21DB00 0.041211 889998 <Null>

32E21D 00 0.035129 889729 <Null>

32E21DD0 0.030763 890548 <Null>

507 out of 627 lots less than 2 Acres (80 percent)

53 out of 627 lots less than 5 acres (8 percent

67 out of 627 lots greater than 5 acres (12 percent)
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The information provided was derived from digital databases from Clackamas County's GIS.
Although we strive to provide  the best data we can, we sometimes use data developed by
jurisdictions outside Clackamas County. Therefore, Clackamas County cannot accept any
responsibility for any errors, omissions, or positional accuracy, and therefore, there are no
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RESULTS:
1,883 Total Parcels within Buffer
1,592 less than 2 ac. (85%)
130 less than 5 ac (7%)
rest over 5 ac (8%)

See attached Spreadsheet for results
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APN MAPACRESPARCEL_N YEARBLT

32E21B 02 164.7288 1692920 <Null>

32E21  002 82.29534 886795 <Null>

32E27  009 69.77893 897033 2011

32E29  001 59.76029 899237 <Null>

32E15D 02 56.72233 881683 1905

32E28  005 53.71371 898531 <Null>

32E15A 00 50.87483 1654686 <Null>

32E28  002 49.81076 898489 <Null>

32E20  003 47.41421 886125 <Null>

32E20  002 46.86011 886116 1924

32E20  001 45.51431 886107 1920

32E16C 00 44.84566 883841 <Null>

32E28  012 42.92934 898817 1955

32E16D 00 40.20459 884412 <Null>

32E20  025 39.65314 886768 <Null>

32E14  006 39.36927 875752 1905

32E16C 00 37.08251 883832 <Null>

32E27  010 35.79473 897088 2015

32E15C 01 34.31722 5002585 <Null>

32E22  009 32.16069 891066 <Null>

32E17  018 30.1832 884948 <Null>

32E28  003 29.81009 898513 1946

32E15C 01 29.79973 881460 <Null>

32E28  004 29.1906 5002503 1946

32E20  023 28.9059 886722 <Null>

32E20  023 28.90585 1543468 1994

32E20  023 28.90174 1543477 1993

32E22  002 28.01175 890968 <Null>

32E10C 00 25.36634 870579 1989

32E28  006 24.95147 898559 <Null>

32E21AA0 24.71289 1556122 <Null>

32E23C 01 24.65386 893616 1971

32E20  003 23.00242 1351469 1992

32E27  008 22.53103 896962 <Null>

32E22  003 22.44162 890977 1969

32E28  013 21.84192 898826 <Null>

32E16B 02 21.50451 883208 2010

32E28  004 21.32558 898522 <Null>

32E22  001 21.30909 890959 <Null>

32E27  010 20.31641 897097 1986

32E17  018 20.1173 1495527 2004

32E27  010 20.02798 897079 1993

32E28  006 19.95472 898577 <Null>

32E17  018 19.90636 1495518 1992

32E27  003 19.86672 896873 1925

One Mile Analysis
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32E28  013 19.75959 1684190 <Null>

32E29  001 19.74133 899246 1976

32E14  007 18.93608 875761 <Null>

32E27  009 18.62941 897060 <Null>

32E23B 00 18.61603 1657521 2000

32E28  002 18.54375 5036013 <Null>

32E27  008 17.55893 896944 1982

32E16D 00 17.51634 884403 1968

32E15C 00 16.8589 881193 1978

32E28  006 16.74147 898568 <Null>

32E21D 00 16.59761 889630 1995

32E14B 01 15.69284 876886 1925

32E22  008 14.42174 5029956 2016

32E16C 00 14.03594 883850 1925

32E22  004 13.752 5022409 <Null>

32E22  004 13.18645 5022408 1993

32E14  005 13.07022 875743 1930

32E22  011 13.01921 891093 <Null>

32E28  006 12.82 898586 2017

32E27BB0512.59572 1556140 <Null>

32E16A 02 12.55056 882744 1920

32E15A 00 11.85027 877260 <Null>

32E27  004 11.7873 896882 1940

32E10C 01 11.72328 870604 <Null>

32E23C 00 11.57042 893466 1920

32E22D 00 11.15072 891850 <Null>

32E27BA00 10.9463 1556131 <Null>

32E21D 00 10.8797 5025157 2015

32E22D 00 10.77822 891654 <Null>

32E15A 00 10.7597 877073 1988

32E21D 00 10.63994 889621 2014

32E22D 00 10.58428 891645 2016

32E22D 00 10.46197 891690 2000

32E23B 00 10.37577 1657497 1997

32E28  001 10.32946 898434 2002

32E22  011 10.32315 891119 <Null>

32E22D 00 10.24574 1733725 2015

32E22  007 10.08712 891020 1967

32E22A 01 10.06848 5033705 2019

32E22A 01 10.00219 5033704 <Null>

32E22  003 10.00088 1783154 <Null>

32E15C 00 9.999945 5004553 <Null>

32E22A 01 9.989261 891360 1910

32E22  008 9.9885 891048 1983

32E22  009 9.960524 1798200 <Null>

32E22D 00 9.918721 891681 1995

32E23C 00 9.823318 893402 <Null>
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32E16C 00 9.811978 883823 2010

32E23C 00 9.811918 893411 1920

32E27  002 9.598137 896828 1990

32E23B 01 9.492776 892742 <Null>

32E23B 00 9.485757 1657512 1910

32E22A 01 9.367536 891379 <Null>

32E21  013 9.184496 886991 <Null>

32E22  011 8.9608 891100 1947

32E16A 02 8.959746 882708 2003

32E14  009 8.905967 875789 1948

32E22  006 8.87643 891002 1992

32E23B 01 8.846 892733 1979

32E23B 00 8.832734 892341 <Null>

32E27BA008.812718 897391 1982

32E22D 00 8.585977 891878 <Null>

32E16A 01 8.467902 882502 <Null>

32E22D 00 8.456667 891663 1910

32E15A 00 8.143759 877117 <Null>

32E14  003 8.052375 1548659 1977

32E22D 00 7.820127 1733734 1997

32E15DA0 7.808684 881870 <Null>

32E27BA007.762538 897382 1940

32E14  009 7.637119 875798 1976

32E14  004 7.565975 875663 1978

32E21C 04 7.554047 888276 1920

32E16B 02 7.466677 883235 2016

32E28  001 7.214407 898452 1991

32E16A 01 7.136499 882539 <Null>

32E15C 01 7.115359 881576 1989

32E22A 01 7.075404 5033720 2019

32E23B 00 6.848254 892350 <Null>

32E22D 00 6.823937 891761 1996

32E14  005 6.607227 1863558 <Null>

32E16A 01 6.417364 882600 <Null>

32E10C 00 6.327029 870588 1960

32E21B 03 6.301556 5011456 <Null>

32E22  009 6.208709 1798193 <Null>

32E16D 00 6.196347 884369 1971

32E22  007 6.029512 891039 1978

32E16C 00 5.94674 883716 1939

32E21DB005.896714 890263 1900

32E23B 01 5.828613 892804 1967

32E22D 00 5.825173 891672 1965

32E16A 03 5.697867 5021751 <Null>

32E15C 01 5.682301 881451 <Null>

32E16A 01 5.633971 882575 <Null>

32E22A 00 5.560059 891191 1971
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32E23B 01 5.549871 892724 1956

32E21  011 5.507574 886919 1977

32E22  004 5.502332 890986 2018

32E27  002 5.456323 896819 1992

32E15BD0 5.435603 1651885 <Null>

32E14  004 5.378073 875734 2006

32E22A 02 5.361908 891565 <Null>

32E15C 00 5.3179 881219 1915

32E22A 01 5.266947 5033719 2019

32E14  003 5.203217 875574 1990

32E22A 00 5.11761 891315 <Null>

32E22A 00 5.094904 891306 <Null>

32E22A 00 5.090448 891342 <Null>

32E21  009 5.050796 886884 1920

32E22A 00 5.015057 891333 2018

32E27BC005.012276 898363 1984

32E28  002 5.007139 898498 1965

32E27BC005.005875 898381 1988

32E27BC005.002069 898416 1985

32E27BC005.001817 898345 1983

32E27BC005.001282 898407 1986

32E27BC005.001059 898372 1983

32E14  003 4.99972 1441363 1977

32E14  003 4.99917 875547 1993

32E27BC004.997199 898425 1986

32E27BC004.996584 898354 1987

32E22A 01 4.94452 891388 1919

32E27  004 4.8753 896935 <Null>

32E14B 01 4.828299 876975 1992

32E14B 01 4.825551 877000 1992

32E21C 05 4.752636 888329 1970

32E27BA004.732176 897408 <Null>

32E21  011 4.72402 886946 <Null>

32E22DD0 4.673693 1691459 <Null>

32E15A 00 4.62745 1640978 <Null>

32E21D 01 4.607946 889738 <Null>

32E21  011 4.604384 886937 1965

32E16A 01 4.497977 882637 1900

32E16C 00 4.490032 883814 <Null>

32E27BC004.476254 898390 2007

32E21D 00 4.458448 889612 <Null>

32E16D 00 4.430965 884378 2009

32E28  001 4.419326 898470 <Null>

32E21C 05 4.38022 888310 1972

32E15AA00 4.37219 877554 1987

32E15D 03 4.332609 881790 <Null>

32E16D 01 4.326932 884485 1955
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32E16D 01 4.299783 884500 1955

32E16A 01 4.230977 882593 <Null>

32E22D 01 4.15148 891887 <Null>

32E22  008 4.134788 891057 1950

32E27  004 4.097226 1450726 <Null>

32E15C 01 4.048688 881585 <Null>

32E27  004 4.026441 896908 1985

32E22D 00 4.007985 891752 1958

32E14B 01 3.988507 876895 <Null>

32E20  025 3.94687 1495545 1900

32E16D 01 3.931167 884458 1958

32E15AA003.925259 877563 1978

32E15C 00 3.921941 881228 1964

32E23B 01 3.890701 892813 1971

32E22  009 3.879108 1450682 1969

32E23B 01 3.837599 1787720 1998

32E15A 01 3.742543 1439517 1986

32E16B 02 3.598552 1475166 <Null>

32E28  003 3.517159 5002502 <Null>

32E15C 01 3.477108 881479 <Null>

32E23B 00 3.463993 892617 1973

32E28  001 3.436791 898443 1980

32E22A 01 3.436703 891413 1975

32E21C 04 3.42901 888285 1968

32E15AA003.385494 877572 2017

32E22D 00 3.351176 891823 <Null>

32E15AA003.343554 877581 1969

32E27BA00 3.33137 897417 <Null>

32E28  001 3.293042 898461 1978

32E15AA003.256526 877607 1971

32E21C 04 3.246196 888294 1968

32E16C 00 3.159568 883752 1972

32E15AA00 3.15855 877590 1974

32E21C 05 3.065981 888301 1968

32E23C 00 3.024227 893251 1990

32E23B 01 3.006238 892779 1971

32E22A 01 3.001289 891510 1990

32E15C 00 2.998727 881237 1963

32E23B 01 2.998001 892797 2004

32E27  002 2.992517 896864 1976

32E23B 01 2.992316 892760 1968

32E15D 03 2.987114 881843 1962

32E22A 01 2.953272 891501 1970

32E22A 02 2.950403 891556 1970

32E21B 02 2.927928 1693108 <Null>

32E15A 00 2.924295 877108 1986

32E21DB002.854285 889952 <Null>
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32E16BD002.845984 1643341 2017

32E21DB002.843828 889943 1940

32E15A 01 2.819736 877297 1904

32E15C 01 2.767134 881497 1969

32E15D 00 2.767064 881610 <Null>

32E16C 00 2.749975 883725 1972

32E21D 00 2.738064 889694 1912

32E23C 00 2.719082 893457 1981

32E21  024 2.682399 886786 1975

32E23B 00 2.666667 1657558 1997

32E15A 00 2.654872 877091 1986

32E15C 01 2.640215 881503 1970

32E22DD0 2.594831 892029 <Null>

32E22A 01 2.590719 891477 1972

32E23B 00 2.574207 892644 1905

32E16A 02 2.545198 882753 1966

32E16D 00 2.542098 884323 1987

32E16AA042.522788 882423 1978

32E16A 01 2.513443 882682 <Null>

32E15BC052.484754 5024878 <Null>

32E16A 01 2.465971 1456917 1992

32E16A 01 2.44967 882619 1969

32E22DD0 2.43601 892118 1915

32E16D 00 2.412539 884261 1935

32E22D 00 2.391699 1352752 1977

32E21  011 2.37395 886964 <Null>

32E22A 01 2.364014 891468 1979

32E23B 00 2.357971 892671 1978

32E22A 01 2.35499 891397 1933

32E16A 01 2.344402 1486172 1992

32E15D 00 2.335608 881594 1967

32E22A 01 2.318592 891404 1900

32E23C 00 2.27944 893439 1900

32E22  009 2.269504 891075 1990

32E21DB00 2.23878 889934 1940

32E21B 03 2.225896 5011455 <Null>

32E15D 03 2.219948 881825 1983

32E16D 00 2.216651 884421 1981

32E23C 00 2.200468 893448 1970

32E16D 00 2.19132 5030886 2017

32E23C 00 2.14895 1543495 <Null>

32E16C 00 2.143911 883770 <Null>

32E23B 00 2.13817 1441559 1991

32E16C 00 2.092167 883734 <Null>

32E15D 02 2.089913 881772 1970

32E15D 02 2.076634 881763 1965

32E22D 00 2.062366 891707 <Null>

Exhibit 1
Page 299 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 299 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 299 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 299 of 41

Exhibit 5
Page 299 of 20

Exhibit 6
Page 299 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 299 of 11

Appendix N - South System Page 299Exhibit 3B
Page 299 of 56

Exhibit 4
Page 299 of 3

Exhibit 5
Page 299 of 4

Exhibit 6
Page 299 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



32E16B 02 2.047587 1556694 1993

32E23B 00 2.044273 892626 1915

32E27  004 2.026011 896917 1979

32E23C 00 2.025415 893536 <Null>

32E16D 00 2.023321 884341 1925

32E15C 00 2.018212 881291 1964

32E28  006 2.017588 5034075 <Null>

32E28  006 2.012257 5034074 2019

32E21B 02 2.00537 5011445 2018

32E21B 03 2.00213 5011454 2004

32E15D 02 2.000284 881692 1940

32E23B 00 1.999538 1657503 1992

32E22A 01 1.998953 891431 2016

32E15C 01 1.998897 881512 1990

32E16D 00 1.99875 1486421 <Null>

32E15A 01 1.998519 877518 1986

32E22  010 1.993195 891084 1956

32E21B 02 1.987178 1693091 2007

32E14  009 1.984029 875805 1998

32E21D 00 1.981722 889710 1959

32E15A 01 1.980193 877527 1985

32E22DD0 1.975616 892074 <Null>

32E16D 00 1.959099 884289 1965

32E22D 00 1.953502 891734 1977

32E15C 00 1.952361 881308 1966

32E16BD001.951646 883609 1975

32E22  001 1.951644 1450691 1946

32E22A 01 1.950559 891529 1971

32E22  005 1.947981 890995 1925

32E15A 00 1.938868 877082 1986

32E15A 00 1.931761 1640923 1996

32E15C 01 1.931269 881362 <Null>

32E16C 00 1.921779 883743 <Null>

32E23B 00 1.904713 892715 1953

32E27  002 1.903118 896855 1940

32E21DB0 1.888068 890272 1989

32E23B 00 1.88539 1657567 1999

32E23B 00 1.882523 1657576 1997

32E27BB051.882458 898318 1968

32E23B 00 1.865191 1657549 1997

32E16A 01 1.863709 1599808 1993

32E16CD001.862956 883887 1986

32E15C 01 1.851898 1447456 1990

32E22DD0 1.84797 891976 <Null>

32E21B 01 1.842673 1693055 2005

32E23C 00 1.840577 893180 1990

32E16C 00 1.840348 883805 1982
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32E15C 01 1.827399 1447474 1990

32E15C 01 1.826487 1447492 1992

32E21B 01 1.815587 1693082 2005

32E21B 01 1.811598 1693073 2006

32E15C 01 1.807985 1447483 1990

32E22D 00 1.802804 891725 <Null>

32E21DB001.797137 889961 <Null>

32E23C 00 1.797025 893313 1992

32E22D 00 1.793016 891869 1973

32E15D 02 1.785702 881727 <Null>

32E23B 00 1.778202 1741404 2002

32E27  011 1.76789 897113 <Null>

32E27  003 1.766521 1329681 1989

32E15A 01 1.743171 1374685 1990

32E21B 03 1.73197 5011453 2005

32E23C 00 1.71017 893493 <Null>

32E16C 00 1.709566 1475184 <Null>

32E21B 01 1.703423 1693000 2005

32E21D 00 1.702868 889667 <Null>

32E16A 01 1.6988 1501315 1992

32E16CD0 1.692676 884001 1978

32E23B 00 1.680267 1657530 1995

32E23C 01 1.673418 893625 1968

32E15D 02 1.668481 881709 1996

32E15D 02 1.652808 881736 1976

32E26B 01 1.643261 895874 1946

32E23B 00 1.642664 1657585 2000

32E23C 00 1.626448 893518 <Null>

32E16BD001.614441 883654 1960

32E27  001 1.613851 896793 <Null>

32E23C 00 1.603142 1408792 1965

32E23C 00 1.601925 893322 1993

32E21DB001.601197 1362288 1972

32E16A 02 1.59976 882717 1942

32E16CD00 1.59762 883921 1977

32E22D 01 1.588938 891912 <Null>

32E21  023 1.584124 886777 1977

32E22D 00 1.5721 891743 <Null>

32E16D 00 1.568468 5030885 2016

32E22  006 1.555013 891011 <Null>

32E21D 00 1.548541 889658 1920

32E16B 02 1.543802 5020223 <Null>

32E14  003 1.541608 875609 1977

32E14  003 1.537198 875565 1977

32E21B 03 1.534622 5011452 2005

32E14  004 1.509622 875725 1985

32E21B 02 1.503639 5011444 2013
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32E23C 00 1.482384 893395 1996

32E21B 01 1.476818 1693019 2004

32E21D 01 1.473547 889881 1977

32E15D 03 1.466391 881816 1982

32E16AA041.464024 882414 1972

32E15A 00 1.458836 1640941 1995

32E21DB001.457277 889925 1979

32E21DB001.456069 889890 <Null>

32E15D 03 1.454434 881834 1979

32E23B 01 1.452451 892788 <Null>

32E22A 01 1.442075 891440 1971

32E27  001 1.430575 896775 1977

32E23C 00 1.425447 893331 1993

32E21B 02 1.416903 5011443 2016

32E21B 03 1.416457 5011448 2005

32E21DB001.410656 889907 1979

32E28  006 1.410386 5033015 <Null>

32E16A 01 1.398773 882646 <Null>

32E28  006 1.385053 5033016 2019

32E21B 03 1.37793 5011451 2005

32E15A 00 1.362444 1640969 1996

32E15C 01 1.347157 881521 1972

32E23C 00 1.346619 893554 1992

32E15A 00 1.337833 1640932 1996

32E21D 01 1.335811 889872 1977

32E22  009 1.332138 1599112 1993

32E16CD001.325843 883958 1979

32E16CD0 1.320807 883994 1975

32E23C 02 1.318006 5023073 2011

32E16CD001.313948 883949 1979

32E14  004 1.313072 875716 1980

32E16D 00 1.312752 1337725 1930

32E23C 00 1.300593 893386 1990

32E21B 01 1.295057 1693037 2005

32E21B 02 1.289132 5011446 2005

32E21B 03 1.289112 5011447 2005

32E21B 01 1.288568 1693046 2005

32E16C 00 1.282171 883761 1973

32E15C 00 1.279984 881255 2013

32E22DD0 1.264457 891985 <Null>

32E22DD0 1.258893 892190 <Null>

32E23C 02 1.250578 5023072 1983

32E16CD0 1.24222 883967 1977

32E23C 00 1.232001 893304 1992

32E23B 00 1.231642 1410958 1992

32E26B 01 1.229841 895838 <Null>

32E16A 02 1.209559 882771 1958
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32E23C 00 1.206194 893242 1991

32E15BB161.204102 879507 1978

32E15BB161.204048 879491 1979

32E15A 01 1.201683 877493 1986

32E21DB00 1.2014 889916 1982

32E21  014 1.198919 887017 <Null>

32E15D 02 1.192747 881665 1966

32E16D 01 1.1917 884546 1958

32E23B 00 1.19042 892706 1957

32E16A 01 1.185677 882664 1975

32E23C 00 1.184191 893224 1991

32E16D 01 1.181048 884537 1967

32E15C 01 1.175926 881549 <Null>

32E22D 01 1.164908 891903 1971

32E15C 01 1.164237 881530 <Null>

32E15A 00 1.160659 1640950 1995

32E15BC041.154728 879936 1967

32E23BA031.151494 893153 1972

32E23B 00 1.150407 1410994 1990

32E23B 00 1.149722 892582 <Null>

32E23B 00 1.149564 892608 1973

32E23BA031.146193 893144 1971

32E16A 02 1.140467 882762 1973

32E27  002 1.131628 896846 1988

32E21B 01 1.130859 1693028 2005

32E21B 01 1.128545 1693064 2005

32E15D 00 1.123922 881601 1978

32E15D 03 1.120771 881861 2003

32E22DD0 1.113317 892010 <Null>

32E22DD0 1.111307 891930 <Null>

32E15C 01 1.10996 881344 1920

32E15BC04 1.10932 879945 1968

32E15BC041.109296 879954 1968

32E15A 01 1.105834 877288 1986

32E23BA031.105367 893171 1971

32E23C 00 1.102747 893233 1990

32E16BD001.102092 883574 <Null>

32E21C 01 1.098755 887927 1972

32E23BA031.095453 893126 1971

32E16BD0 1.095284 883672 1995

32E15C 01 1.09095 881488 <Null>

32E16D 00 1.08594 1696837 <Null>

32E23C 04 1.084906 5034099 <Null>

32E15D 02 1.080981 881745 1977

32E23BA031.080852 893162 1971

32E27  002 1.074776 1376834 1990

32E23BA031.071764 893135 1971
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32E23C 00 1.067191 1408783 <Null>

32E28BA0 1.067013 898997 1976

32E15C 00 1.061013 881200 1980

32E23C 04 1.058869 5034101 <Null>

32E23C 03 1.051797 5034095 <Null>

32E16BD0 1.05175 883690 1933

32E14  004 1.050365 875681 1990

32E15BC051.047737 880041 1967

32E23C 00 1.047535 893475 1993

32E23C 03 1.043819 5034092 <Null>

32E15D 01 1.043133 881656 1962

32E23C 03 1.042377 5034091 2019

32E23C 00 1.038717 893206 1990

32E23C 02 1.034771 5023070 2012

32E23C 02 1.033569 5023071 2012

32E16D 00 1.033053 1447170 <Null>

32E16D 00 1.031889 1471268 1998

32E16D 01 1.031762 884519 1961

32E23C 03 1.029882 5034094 <Null>

32E16CD0 1.024792 884056 1990

32E14  004 1.024306 875672 1976

32E16CD001.024196 883930 1978

32E23C 00 1.022151 893581 <Null>

32E23C 03 1.021889 5034096 <Null>

32E23C 02 1.019306 5023074 2011

32E16A 01 1.018501 882566 1946

32E16BD001.015136 883618 1975

32E21D 01 1.014531 889827 1989

32E21D 01 1.012086 889783 1989

32E23C 00 1.011155 893260 1992

32E23C 02 1.010942 5023069 2011

32E23C 02 1.010874 5023075 2011

32E23C 02 1.010725 5032319 <Null>

32E23C 04 1.010663 5034100 <Null>

32E21D 01 1.01035 889756 1989

32E21  011 1.010102 886973 2017

32E21D 01 1.008442 889765 1988

32E23C 00 1.007975 893288 1990

32E23C 04 1.007693 5034102 <Null>

32E23B 00 1.006763 892699 <Null>

32E23C 00 1.006595 893215 1990

32E15C 00 1.006018 881282 1965

32E23B 00 1.005847 892635 1935

32E21D 01 1.005694 889792 1988

32E21D 01 1.005585 889818 1983

32E15BD0 1.005541 880309 1950

32E23B 00 1.004221 892412 1910
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32E21D 01 1.003912 889747 1992

32E23C 03 1.003763 5034097 <Null>

32E26B 01 1.003746 1487661 <Null>

32E23C 03 1.003711 5034098 <Null>

32E21D 01 1.002596 889774 1989

32E23B 00 1.002066 892378 1971

32E23C 03 1.001934 5032320 2017

32E23C 00 1.001303 893279 1992

32E15AD0 1.000933 877714 1964

32E15AD0 1.000913 877705 1967

32E15AD0 1.000899 877910 1965

32E26B 01 1.000398 895883 <Null>

32E22DD0 1.000079 892172 1935

32E22D 00 1.00007 891841 1972

32E22A 01 1.000012 891486 1992

32E23B 00 1.00001 892403 <Null>

32E22A 01 1.00001 891495 1978

32E23B 00 1.000009 892396 <Null>

32E14  008 1.000002 875770 1943

32E22A 02 1.000001 891538 1971

32E22A 02 0.999998 891547 1970

32E27  002 0.999957 896837 1971

32E26B 01 0.999955 1487652 <Null>

32E27  004 0.999881 896926 1979

32E16A 01 0.999879 1604838 <Null>

32E23C 02 0.99919 5032318 <Null>

32E23C 03 0.999116 5032321 2017

32E21D 01 0.999041 889809 1991

32E15C 01 0.996504 881442 1980

32E23C 03 0.995225 5034093 <Null>

32E16D 00 0.994424 884305 1925

32E15AD0 0.994258 877698 1966

32E22A 01 0.993205 891422 1973

32E23C 00 0.986037 893297 1991

32E21D 00 0.983289 889701 1977

32E21D 01 0.978333 889854 1977

32E15BC050.978109 880032 1967

32E23C 00 0.974477 893199 1990

32E23C 00 0.963737 893377 1989

32E16CD0 0.961502 883985 1977

32E22A 00 0.960745 1469066 1992

32E21CD0 0.951985 889596 1974

32E22DD0 0.95198 892001 <Null>

32E22DD0 0.951863 892154 1910

32E22A 00 0.947938 891253 1977

32E16BD000.947485 883592 1977

32E27  001 0.946704 896800 1984

Exhibit 1
Page 305 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 305 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 305 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 305 of 41

Exhibit 5
Page 305 of 20

Exhibit 6
Page 305 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 305 of 11

Appendix N - South System Page 305Exhibit 3B
Page 305 of 56

Exhibit 4
Page 305 of 3

Exhibit 5
Page 305 of 4

Exhibit 6
Page 305 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



32E16CD0 0.94444 884243 1973

32E23C 00 0.942893 893368 1990

32E27BB050.941237 898336 1972

32E27BB050.941083 898327 1973

32E15C 01 0.937462 881558 1973

32E23C 00 0.936907 893527 1971

32E14  004 0.932526 875707 1978

32E16CD000.930025 883896 1979

32E16CD0 0.928458 884047 1998

32E22DD0 0.927952 891994 <Null>

32E16D 00 0.926438 884298 1950

32E22DD0 0.925861 891949 <Null>

32E16CD000.924474 883903 1980

32E23C 00 0.922945 893359 1989

32E16CD000.922838 883912 1978

32E16CD0 0.920482 884038 1978

32E22DD0 0.918557 892038 <Null>

32E23C 00 0.918473 893340 1990

32E22DD0 0.9184 891958 <Null>

32E22DD0 0.918399 892047 <Null>

32E22DD0 0.918281 891967 <Null>

32E16D 01 0.909726 884528 1966

32E16AA00 0.90755 882361 1968

32E21  011 0.906305 886955 1977

32E21DB000.905038 890254 1966

32E22DD0 0.903753 892109 1910

32E23B 00 0.899908 892369 1973

32E15D 01 0.893466 881647 1978

32E16A 01 0.891184 882520 1925

32E15D 01 0.889343 881638 1978

32E16CD0 0.88819 884252 1973

32E23B 01 0.879995 892751 1972

32E23C 01 0.878821 893607 <Null>

32E27  001 0.878619 896784 1925

32E15AD0 0.865698 877803 1970

32E15D 02 0.865352 881754 1966

32E16CD0 0.863356 884029 1977

32E22DD0 0.859428 892065 <Null>

32E16D 01 0.846278 884662 1970

32E21B 02 0.844527 886811 <Null>

32E21DD0 0.84389 890833 1978

32E16A 01 0.836549 882655 <Null>

32E15D 03 0.836252 881807 1966

32E15A 00 0.835896 877251 1934

32E16BD000.833159 883645 1973

32E22A 00 0.828581 891146 1963

32E15AA000.828199 877545 1987
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32E16D 01 0.808136 884617 <Null>

32E16CD0 0.804586 884127 2016

32E16CD0 0.79838 884145 1972

32E22D 01 0.798108 1596259 <Null>

32E21DD0 0.796732 890922 1979

32E16CD0 0.794318 883976 1977

32E15D 02 0.793806 881781 1965

32E21CD00 0.79226 889122 1973

32E15C 01 0.786263 1483950 1988

32E15BD0 0.777592 880167 1983

32E14  004 0.770915 875690 1910

32E16CD0 0.759047 884136 1973

32E28BA020.758506 899095 1974

32E15AA0 0.758351 877689 1970

32E21DD0 0.757752 890842 1979

32E28BA020.756817 899102 1974

32E15D 02 0.755853 881674 <Null>

32E21B 02 0.755581 886875 <Null>

32E21DD0 0.751466 890717 1979

32E21CA000.740645 888622 1972

32E21CD000.739897 889113 1973

32E15C 00 0.737744 881317 1930

32E21DD0 0.735612 890931 1978

32E21DD0 0.735224 890913 1979

32E16CD0 0.733781 884225 1975

32E21  012 0.731035 886982 2016

32E21D 01 0.724674 889863 1977

32E22DD0 0.724051 892127 1920

32E21DD0 0.721635 890851 1979

32E21CD0 0.720317 889603 1978

32E16BD000.719306 883627 1966

32E21DB00 0.71312 890110 1973

32E16CD0 0.710023 884154 1973

32E15C 00 0.705691 881246 1963

32E15A 00 0.703392 877144 1998

32E21DD0 0.702772 890799 2006

32E16D 01 0.701253 884582 1973

32E26B 01 0.700951 895865 <Null>

32E21CD0 0.6984 889220 1977

32E15A 00 0.696598 877162 1996

32E16D 01 0.693865 884671 1973

32E26B 01 0.693236 895856 1938

32E21C 05 0.692578 888338 <Null>

32E16A 02 0.69245 882780 <Null>

32E21D 01 0.689506 889836 1977

32E21D 01 0.688584 889845 1976

32E15AD0 0.686714 877885 1969
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32E15AD0 0.686667 877876 1971

32E21CA000.682558 888604 1987

32E15D 03 0.681135 881852 <Null>

32E16D 01 0.680715 884573 1972

32E16D 00 0.675649 884332 1974

32E28BA020.674299 899086 1976

32E15A 00 0.666106 877224 1966

32E21CD040.661352 889587 1973

32E15AD0 0.65881 877867 1967

32E21CA000.657785 888551 1973

32E22A 00 0.653186 891351 <Null>

32E15AA00 0.65207 877616 1974

32E21DC0 0.651387 890414 1975

32E21CD040.647161 889532 1974

32E21CA040.646646 888999 1971

32E15AA000.640837 877625 1973

32E15AD0 0.640377 877796 1969

32E21CD0 0.638376 889284 1974

32E21DD0 0.637322 890860 1979

32E21CA040.636621 889015 1971

32E28BA0 0.633409 899004 1976

32E21CD0 0.630524 889408 1975

32E21CD0 0.630121 889337 1976

32E15D 01 0.628189 881629 <Null>

32E22DD0 0.626685 892163 <Null>

32E16CD0 0.624256 884234 1976

32E16D 01 0.622941 884591 1969

32E15BC02 0.61796 879801 1969

32E16D 01 0.616005 884608 1970

32E16D 01 0.61584 884626 1969

32E21DD0 0.613413 890708 1979

32E16CD0 0.611976 884083 1973

32E21CD040.609692 889578 1974

32E15BC040.607462 879963 1983

32E21CD040.606823 889523 1977

32E21CD0 0.604545 889257 1976

32E21CD0 0.604468 889211 1974

32E16A 01 0.604321 882557 1950

32E21CA000.603985 888613 1978

32E28BA020.602837 899077 1974

32E16BD0 0.602819 883681 <Null>

32E21DC0 0.601585 890423 1975

32E16B 02 0.600731 883262 2006

32E21DD0 0.599604 890646 1975

32E21DB000.599283 890101 1974

32E21CD0 0.598997 889328 1976

32E15A 00 0.597082 877171 1973
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32E15AD0 0.595466 877858 1968

32E16D 01 0.593537 884644 1971

32E21DD0 0.58961 890691 1979

32E21CA000.589549 888597 1973

32E21CD040.583896 889569 1974

32E15AA0 0.580692 877643 2003

32E16D 01 0.579196 884653 1972

32E15AA0 0.578018 877670 1969

32E23BA020.576923 893037 1972

32E15DA0 0.575924 882272 1975

32E16CD0 0.57554 884181 1973

32E23BA02 0.57523 893055 1971

32E21DB000.572114 890245 1973

32E16CD0 0.571134 884190 1973

32E16D 01 0.569766 884564 1973

32E21CD000.568279 889131 1972

32E15AA0 0.56589 877634 1972

32E15AD0 0.562292 877849 1966

32E15DA0 0.562016 882316 1972

32E21DD0 0.560541 890637 1973

32E21CD0 0.560498 889195 1973

32E21CD0 0.559874 889275 1976

32E21DC0 0.55875 890432 1976

32E15AD0 0.558698 877769 1966

32E16D 00 0.558049 884270 1992

32E16BD0 0.556787 883663 1932

32E21D 00 0.556784 889676 <Null>

32E21CD0 0.555539 889266 1975

32E21DD0 0.554225 890940 1979

32E15AD0 0.552992 877723 1966

32E16A 01 0.550965 882628 1969

32E15DA0 0.550961 881987 1969

32E15DA0 0.55096 881898 1969

32E21DD0 0.550763 890619 1972

32E15DA0 0.550461 881941 1969

32E15DA0 0.550456 881950 1969

32E21DD0 0.550361 890628 1972

32E16CD0 0.547388 884216 1975

32E21DD0 0.545866 890682 1979

32E16CD0 0.545163 884074 1972

32E22A 00 0.544965 891155 1970

32E15BC040.544393 879981 1967

32E15C 01 0.543075 881406 1970

32E21CD000.542839 889140 1973

32E15DA0 0.542558 882147 1973

32E15DA0 0.542556 882254 1972

32E22DD0 0.542147 892083 1900
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32E22DD0 0.542147 892092 1900

32E16A 01 0.541659 882673 <Null>

32E15BC050.541294 880023 1968

32E21DD0 0.540696 890584 1972

32E21CD000.538101 889168 1972

32E28BA000.536444 898862 1975

32E21DD0 0.53599 890600 1973

32E21DD0 0.535891 890673 1979

32E15DA0 0.535253 882325 1972

32E15A 00 0.534305 877233 1965

32E21CD040.532389 889550 1974

32E15BC020.532376 879810 1970

32E15BC040.532339 879990 1972

32E21CD000.532331 889159 1972

32E21CD0 0.530125 889293 1977

32E15AD0 0.529816 877741 1968

32E15AD0 0.527855 877901 1968

32E21DD0 0.527509 890520 1972

32E21DD0 0.527505 890566 1974

32E15BD0 0.527487 880265 1973

32E16AA0 0.525612 1694508 1996

32E15AD0 0.525064 877750 1968

32E21CA000.524272 888542 1974

32E16CD0 0.523722 884163 1973

32E21C 03 0.523622 888187 1972

32E15DA0 0.523414 881969 1969

32E15DA0 0.523411 881923 1969

32E21DD0 0.522607 890824 1978

32E15BC040.522517 880005 1969

32E21CD0 0.51931 889364 2010

32E21CD0 0.51873 889444 1974

32E15A 00 0.517002 877215 1967

32E21DD0 0.51654 890806 1979

32E21DD0 0.51653 890888 1978

32E21DD0 0.516529 890897 1984

32E21DD0 0.516529 890904 1978

32E23BA020.516497 893046 1971

32E16CD0 0.516081 884092 1971

32E15AD0 0.515196 877778 1971

32E21DD0 0.514336 890815 1979

32E21DD0 0.513535 890780 1979

32E21CD0 0.512936 889391 1976

32E21C 03 0.512913 888123 1972

32E15BC030.511503 879918 1969

32E21DD0 0.511182 890655 1979

32E21DB000.511157 890012 1976

32E15AA0 0.509862 877652 1969
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32E15A 00 0.508346 877242 1965

32E15BC020.507779 879758 1970

32E23B 00 0.507098 892591 1972

32E21CD0 0.50662 889373 1976

32E23BA020.505711 893091 1971

32E21C 02 0.505346 888070 1972

32E21DD0 0.505051 890557 1972

32E21CD0 0.505009 889453 1976

32E21CA000.504359 888524 1974

32E21DD0 0.503545 890879 1979

32E22DD0 0.503392 892056 <Null>

32E21CA000.502995 888533 1978

32E15BC030.502778 879909 1969

32E28BA0 0.502225 898951 1975

32E23BA020.502025 893028 1971

32E23BA020.501893 893064 1971

32E15BC040.501813 879972 1967

32E21CD0 0.501609 889239 1977

32E21CD0 0.501346 889248 1974

32E15AD0 0.500907 877787 1967

32E26B 01 0.500499 895801 <Null>

32E16CD0 0.500071 884109 1972

32E21CD0 0.500041 889426 1973

32E23C 00 0.500017 893572 <Null>

32E22  012 0.499996 891137 <Null>

32E22  012 0.499996 891128 1973

32E15BC020.499007 879767 1967

32E21CA04 0.49868 889006 1971

32E16CD0 0.498559 884118 1978

32E21DD0 0.497111 890664 1978

32E21DD0 0.497106 890762 1986

32E15DA0 0.496902 882307 1972

32E16AA100.496902 1780665 <Null>

32E15DA0 0.496901 882290 1972

32E15DA0 0.495865 881932 1969

32E15DA0 0.495864 881978 1970

32E21  013 0.495449 887008 <Null>

32E21DD0 0.495218 890744 1986

32E28BA020.493822 899139 1975

32E28BA0 0.491333 899013 1974

32E16A 01 0.490419 882584 <Null>

32E15AA0 0.490343 877661 1967

32E16D 01 0.490183 884555 1973

32E15AD0 0.487415 877894 1967

32E22A 00 0.48721 891164 1968

32E21DC0 0.486213 890405 1976

32E16CD0 0.486007 884065 1974
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32E28BA000.485867 898933 1975

32E21DB000.485801 890129 1974

32E26B 01 0.485647 895810 <Null>

32E22A 00 0.485538 891217 1980

32E22AB000.485537 891618 1972

32E21DD0 0.484973 890593 1973

32E15BD0 0.484136 880274 1972

32E28BA000.484098 898899 1976

32E15BD0 0.484014 880176 1971

32E28BA020.483863 899111 1975

32E15DA0 0.483767 882101 1973

32E15DA0 0.483604 882012 1969

32E21CD040.483076 889499 1973

32E22A 00 0.48274 891208 1979

32E21C 03 0.482293 888150 1972

32E21CD0 0.482104 889435 1974

32E15DA0 0.48209 881905 1970

32E21CD0 0.481699 889202 1972

32E15BC040.481558 880014 1971

32E15DA0 0.481183 881889 1970

32E21CD0 0.480838 889382 1976

32E21DD0 0.480443 890575 1975

32E15AD0 0.479817 877812 1968

32E21CD0 0.479491 889417 1974

32E22A 00 0.479095 891262 1976

32E22A 00 0.478613 891182 1964

32E15BD00 0.47746 880112 1971

32E15C 00 0.477129 881273 2019

32E15BC00 0.47686 879589 1969

32E21CD040.476219 889505 1973

32E28BA000.475767 898942 1975

32E15BC000.475398 879598 1969

32E16D 00 0.474986 884314 1970

32E28BA020.474665 899068 1974

32E21C 03 0.474658 888141 1972

32E21DD0 0.474288 890539 1974

32E22A 00 0.474238 891173 1964

32E15BD0 0.474042 880158 1972

32E21DC000.473365 890316 1976

32E21C 01 0.473293 887990 1972

32E15BC010.473287 879712 1969

32E21CD0 0.473194 889346 1974

32E21C 02 0.473175 888043 1972

32E16BD000.473104 883636 1973

32E21C 02 0.472815 888007 1972

32E21DC000.472784 890334 1976

32E28BA020.472328 899120 1975
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32E21C 02 0.472268 888034 1972

32E15BC020.472176 879785 1970

32E21C 02 0.472127 888016 1972

32E21CD0 0.472058 889355 1974

32E21CD040.471233 889514 1973

32E15BD000.471227 880121 1973

32E21C 02 0.471211 888025 1972

32E15BC030.471128 879892 1970

32E15BC010.470819 879632 1970

32E15BC040.470567 879927 1969

32E15BC020.470525 879794 1970

32E15BC020.470221 879730 1969

32E16CD0 0.470186 884207 1973

32E21C 02 0.469962 888061 1972

32E21DC000.469819 890325 1976

32E21C 02 0.469443 888052 1972

32E21CD0 0.46933 889319 1977

32E21CA030.469121 888908 1972

32E15BC000.468886 879614 1970

32E15BD000.468803 880149 1971

32E15A 01 0.468718 877313 1977

32E21C 00 0.468599 887810 1972

32E21CA04 0.46855 888980 1971

32E21DC0 0.468544 890370 1976

32E15A 00 0.468509 877206 1976

32E21CA040.468446 889024 1971

32E21CA000.468416 888436 1972

32E15DA0 0.468387 882281 1973

32E15DA0 0.468317 882003 1969

32E15DA0 0.468316 881996 1970

32E21CA030.468019 888891 1971

32E21CD0 0.467985 889300 1974

32E15BD0 0.467974 880201 1973

32E15BD0 0.467972 880194 1972

32E15BD0 0.467972 880185 1973

32E21CA000.467916 888427 1973

32E21CA0 0.467906 888757 1973

32E15DA0 0.467307 882110 1973

32E15BC01 0.46718 879687 1970

32E15A 01 0.467122 877448 1973

32E21C 04 0.466555 888267 1972

32E28BA000.466387 898871 1975

32E21DD0 0.466177 890726 1986

32E15DA0 0.465267 882058 1973

32E15BD000.465245 880103 1977

32E21CD0 0.465058 889462 1975

32E22A 00 0.46504 891244 1976
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32E21CD000.464899 889104 1973

32E22A 00 0.464877 891235 1976

32E22AB000.464877 891574 1976

32E22A 00 0.464876 891271 1976

32E22A 00 0.464876 891226 1976

32E22AB000.464876 891627 1972

32E22AB000.464875 891583 1975

32E21CA000.464773 888631 1973

32E21C 01 0.464769 887972 1972

32E21DC0 0.464759 890398 1976

32E28BA00 0.46467 898880 1975

32E21CA0 0.464531 888766 1973

32E22AB000.464375 891636 1945

32E16CD0 0.464222 884172 1973

32E21C 03 0.464126 888178 1972

32E15BC01 0.46412 879641 1969

32E21DC0 0.464022 890389 1975

32E15A 00 0.463892 877199 1973

32E15A 01 0.46377 877457 1977

32E16D 01 0.463636 884635 1969

32E15BC010.463481 879623 1970

32E15BC030.463416 879838 1969

32E21CD0 0.463401 889480 1974

32E15BC000.463278 879561 1970

32E21DD0 0.463247 890511 1973

32E28BA0 0.463231 898988 1975

32E21DC0 0.463222 890469 1977

32E21CD000.463196 889186 1972

32E21C 03 0.463096 888132 1972

32E15BD00 0.46308 880130 1972

32E21DB000.462906 890094 1975

32E21DB00 0.46279 890085 1975

32E15BC020.462781 879776 1971

32E21DB000.462675 890076 1975

32E28BA030.462604 899228 1975

32E21DB000.462561 890067 1974

32E28BA030.462488 899175 1975

32E21DC000.462464 890343 1976

32E21DC000.462462 890352 1977

32E21DC000.462461 890361 1977

32E21CA0 0.46245 888748 1973

32E21DB000.462445 890058 1973

32E21CD0 0.462434 889471 1976

32E15BC020.462395 879721 1970

32E15BC030.462357 879883 1969

32E15BC030.462341 879874 1969

32E15BC030.462336 879865 1969
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32E21DB00 0.46233 890049 1972

32E15AD0 0.462291 877732 1977

32E15BD0 0.462262 880210 1973

32E21DC0 0.46223 890441 1976

32E15BD0 0.462217 880238 1973

32E21DB000.462216 890030 1972

32E21CA0 0.462109 888739 1973

32E28BA000.462104 898915 1976

32E21DB000.462101 890021 1975

32E21C 02 0.462069 888089 1972

32E15A 01 0.462043 877466 1976

32E21CA030.461914 888882 1973

32E21CA0 0.461768 888720 1972

32E15BC010.461765 879678 1970

32E15DA0 0.461734 882067 1973

32E21CA000.461731 888640 1973

32E28BA000.461693 898906 1976

32E16CD000.461666 883878 1969

32E15BC00 0.4616 879605 1969

32E21C 03 0.461583 888105 1972

32E15BC03 0.46151 879847 1969

32E23B 00 0.46144 892467 1972

32E15DA0 0.461432 882030 1973

32E21CA0 0.461427 888711 1972

32E23B 00 0.461367 892476 1972

32E23B 00 0.461233 892458 1972

32E15BC00 0.46123 879534 1969

32E28BA020.461172 899148 1975

32E15DA0 0.461121 882129 1972

32E23B 00 0.461091 892500 1972

32E21CA0 0.461087 888702 1975

32E23B 00 0.461014 892519 1972

32E23B 00 0.460944 892449 1972

32E23B 00 0.460938 892528 1972

32E23B 00 0.46086 892537 1972

32E21CA000.460821 888515 1972

32E23B 00 0.46079 892485 1972

32E23B 00 0.460783 892546 1972

32E21CA0 0.460747 888695 1973

32E23B 00 0.460706 892555 1972

32E23BA0 0.460695 892993 1971

32E23B 00 0.460666 892494 1972

32E23B 00 0.460657 892430 1972

32E23B 00 0.460629 892564 1972

32E21C 03 0.460628 888196 1972

32E21C 03 0.460626 888169 1972

32E21CA000.460624 888506 1972
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32E21C 04 0.460622 888203 1972

32E15DA0 0.460604 882085 1972

32E23BA00 0.46057 892895 1971

32E23B 00 0.460553 892573 1972

32E21CA020.460445 888873 1973

32E21CA000.460437 888490 1973

32E21CA0 0.460406 888686 1972

32E15BC010.460399 879669 1969

32E15BC010.460398 879696 1970

32E15BC010.460398 879703 1969

32E21CA000.460251 888481 1973

32E21C 04 0.46019 888212 1972

32E28BA000.460087 898924 1976

32E21CA000.460065 888472 1972

32E21CA000.460064 888677 1973

32E15C 01 0.459997 881424 1971

32E15BC030.459944 879829 1970

32E28BA030.459884 899157 1976

32E21CA00 0.45988 888463 1974

32E15BC000.459825 879570 1970

32E15BC020.459811 879749 1969

32E21C 00 0.459806 887829 1972

32E27  004 0.45978 896891 1973

32E21CA000.459725 888668 1973

32E28BA0 0.459718 898960 1940

32E15DA0 0.459711 882049 1972

32E21CA000.459694 888454 1973

32E15DA0 0.459643 882165 1972

32E15DA0 0.459642 882245 1972

32E15DA0 0.459641 882156 1972

32E15DA0 0.459641 882192 1972

32E15DA0 0.459641 882209 1972

32E15DA0 0.459641 882218 1971

32E15DA0 0.459609 882094 1973

32E21CA000.459508 888445 1972

32E21DC000.459498 890307 1976

32E21CA000.459429 888659 1973

32E21CA050.459425 889088 1971

32E21CA040.459425 889079 1971

32E21CA040.459425 889060 1971

32E21CA040.459424 889051 1971

32E21CA040.459423 889042 1971

32E21CA040.459423 889033 1971

32E21DC000.459413 890290 1976

32E21C 04 0.459399 888230 1972

32E21C 04 0.459394 888249 1972

32E21CA000.459392 888418 1972
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32E21C 04 0.459386 888258 1972

32E21CA000.459378 888409 1973

32E15BD000.459366 880069 1976

32E28BA0 0.459364 899022 1975

32E15BD0 0.459351 880256 1973

32E15DA0 0.459343 882138 1972

32E21CA000.459338 888392 1972

32E21CA000.459298 888383 1973

32E21C 02 0.459298 888098 1972

32E21CA000.459257 888374 1973

32E21C 00 0.45923 887838 1972

32E21C 00 0.459223 887847 1972

32E21C 00 0.459218 887856 1972

32E21CA000.459217 888365 1973

32E21C 00 0.459212 887865 1972

32E21C 00 0.459206 887874 1972

32E21C 00 0.459201 887883 1972

32E15A 01 0.459197 877368 1977

32E15BC000.459194 879552 1969

32E21C 00 0.459194 887892 1972

32E15BC000.459191 879543 1970

32E21C 01 0.459189 887909 1972

32E15BC030.459188 879856 1969

32E21C 01 0.459183 887918 1972

32E21CA000.459177 888356 1973

32E21CA0 0.459167 888775 1973

32E21CA020.459167 888793 1972

32E21CA020.459166 888784 1973

32E21CA020.459166 888800 1973

32E21CA020.459166 888819 1972

32E21CA020.459166 888837 1972

32E21DB000.459166 890209 1973

32E21DB000.459166 890236 1973

32E21DD0 0.459165 890502 1972

32E21CA020.459165 888828 1972

32E21CA020.459165 888846 1972

32E21CA020.459165 888855 1972

32E21DB000.459165 890147 1973

32E21DB000.459165 890174 1973

32E21DB000.459165 890183 1972

32E21DB000.459165 890192 1973

32E21DB000.459165 890218 1973

32E21DB000.459165 890227 1973

32E21DB000.459164 890138 1973

32E21DB000.459164 890165 1973

32E21DD0 0.459163 890496 1989

32E21DB000.459163 890156 1973
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32E21DD0 0.45916 890487 1989

32E21C 01 0.459157 887945 1972

32E15A 01 0.459152 877395 1973

32E15A 01 0.459152 877402 1973

32E21C 01 0.459152 887954 1972

32E15A 01 0.459151 877411 1973

32E15A 01 0.45915 877420 1973

32E15A 01 0.45915 877439 1973

32E21C 01 0.459148 887963 1972

32E15BD000.459146 880087 1978

32E23BA02 0.45914 893082 1972

32E23BA020.459139 893073 1971

32E21CA030.459137 888971 1971

32E21CA000.459136 888347 1972

32E23BA020.459135 893019 1972

32E23BA0 0.459135 893000 1971

32E21CA030.459133 888962 1971

32E21CA03 0.45913 888953 1971

32E21CA030.459128 888944 1971

32E21CA030.459126 888935 1971

32E21CA030.459124 888917 1972

32E15A 01 0.459123 877475 1976

32E15A 01 0.459119 877386 1977

32E15A 01 0.459119 877359 1977

32E15A 01 0.45911 877340 1977

32E15A 01 0.459093 877331 1977

32E15BC010.459086 879650 1970

32E21CD000.459066 889177 1973

32E28BA030.459066 899166 1975

32E15A 01 0.459044 877322 1977

32E28BA0 0.45904 898979 1975

32E15BD0 0.45902 880247 1973

32E21CA05 0.45891 889097 1971

32E21C 04 0.458898 888221 1972

32E15DA0 0.458839 882076 1973

32E15BD000.458826 880096 1977

32E21CA030.458632 888926 1971

32E15A 01 0.458625 877484 1977

32E15A 01 0.45862 877377 1977

32E15AD0 0.458563 877830 1968

32E21DC0 0.45851 890450 1976

32E28BA030.458465 899193 1975

32E28BA030.458465 899184 1976

32E28BA030.458464 899219 1975

32E28BA030.458464 899200 1975

32E15DA0 0.458308 882021 1973

32E15DA0 0.458298 882343 1972
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32E28BA0 0.458285 899031 1975

32E15C 01 0.458023 881433 1971

32E21DC000.457817 890281 1975

32E15BD000.457295 880078 1977

32E21CD040.456848 889541 1974

32E15DA0 0.456518 882174 1972

32E15DA0 0.456518 882227 1972

32E15DA0 0.456517 882236 1972

32E15DA0 0.456517 882183 1972

32E21CA020.455502 888864 1972

32E28BA0 0.455309 899040 1974

32E21DD0 0.454778 890771 1986

32E22AB000.454546 891609 1973

32E22AB000.454545 891592 1975

32E15DA0 0.454542 881914 1969

32E23BA0 0.454088 892957 1971

32E23BA0 0.454086 892966 1971

32E21DB000.453849 890003 1971

32E15BD0 0.453793 880292 1973

32E15BC050.453036 880050 <Null>

32E15AD0 0.452625 877821 1968

32E23BA0 0.451337 892975 1971

32E23BA0 0.45132 892939 1971

32E15DA0 0.451008 882334 1972

32E15DA0 0.450584 882263 1972

32E21C 01 0.450312 887981 1972

32E23BA0 0.449958 892984 1972

32E23BA030.449957 893117 1971

32E23BA020.449956 893108 1972

32E23BA0 0.449937 892920 1971

32E23BA0 0.449936 892911 1971

32E23BA000.449933 892902 1971

32E16BD000.449321 883583 <Null>

32E21C 03 0.446363 888114 1972

32E28BA020.444859 899059 1974

32E15C 01 0.443471 881415 1971

32E15BD0 0.442769 880229 1973

32E21DD0 0.441869 890753 1986

32E22D 00 0.440746 891832 <Null>

32E15BD0 0.439618 880283 1973

32E21DD0 0.437993 890735 1986

32E15C 00 0.437629 881264 <Null>

32E15C 01 0.436766 881326 1953

32E21CA000.429213 888560 1973

32E15BB160.429162 1790208 <Null>

32E21CA000.428683 888579 1973

32E21CA000.428076 888588 1973
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32E16BD000.425582 1654819 1948

32E23BA0 0.424536 892948 1971

32E21AB040.421129 887785 1940

32E15BB160.419444 5023104 2011

32E15BB160.415557 5023105 2012

32E16D 00 0.410052 884350 <Null>

32E21DB000.408855 889989 1990

32E16A 02 0.400065 882691 2017

32E26B 01 0.397878 895847 1920

32E16B 02 0.395659 1654775 <Null>

32E26B 01 0.394268 895794 <Null>

32E21  011 0.392223 886928 <Null>

32E16B 02 0.388036 1475175 <Null>

32E23C 00 0.386898 893563 <Null>

32E22D 01 0.372806 891896 <Null>

32E23B 00 0.370794 892680 1950

32E21D 00 0.370215 889685 1990

32E16BD000.364798 1654828 1924

32E15BD0 0.357117 880817 <Null>

32E27BA030.350095 897729 1987

32E15BD0 0.347472 881148 <Null>

32E21AB040.342733 887776 1977

32E15BD0 0.339937 881077 <Null>

32E15BD0 0.335072 880381 1982

32E16B 02 0.333684 883271 <Null>

32E21DD0 0.333223 890478 1992

32E15BB160.332082 1643118 1996

32E15BB160.332081 1643109 1996

32E15BB16 0.33208 1643092 1995

32E15BB160.330789 1643127 1996

32E22A 00 0.329723 891280 <Null>

32E21AB040.329636 887767 1978

32E22A 00 0.32825 891299 <Null>

32E15BD0 0.321387 880559 <Null>

32E16AA0 0.318819 1780530 1998

32E15BB220.315648 1872977 2000

32E15BB16 0.31428 1642832 1996

32E16A 02 0.311392 882726 2015

32E21AB00 0.30718 887357 1973

32E16AA0 0.299857 1780950 1998

32E16AA0 0.298291 1694517 1996

32E15A 00 0.292299 1401897 1989

32E16AA0 0.287057 1780709 1998

32E16AA0 0.278004 1780923 1998

32E16B 02 0.277631 883173 <Null>

32E16AA0 0.277365 1780816 1998

32E21AB000.277328 887348 1976
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32E15BB23 0.2745 1873020 2002

32E16AA0 0.27113 1780834 1998

32E15BB16 0.27023 1643074 1996

32E16AA0 0.26977 1694410 1997

32E21AA0 0.269751 887295 1977

32E21AA0 0.269748 887286 1977

32E16A 02 0.269086 5021738 2013

32E15BB160.268025 5023106 2012

32E15BB160.267376 1642841 1996

32E16A 01 0.266563 1654739 <Null>

32E16AA100.266561 1780629 1998

32E15BB16 0.26513 1790137 1999

32E15BD0 0.264787 880853 1980

32E15BD0 0.264786 880862 <Null>

32E15BD0 0.264622 880782 1985

32E16AA100.264024 1780647 1998

32E15BB22 0.26275 1872995 2001

32E16AA0 0.261116 1780825 1998

32E16AA0 0.260686 1780932 1998

32E15BD0 0.260319 880372 1981

32E15BB160.259027 1643083 1996

32E21DB000.258085 889970 <Null>

32E16AA0 0.256235 1694544 1997

32E15A 00 0.256198 877126 1977

32E16AA0 0.256047 1780567 1998

32E23B 00 0.253525 892421 <Null>

32E16AA0 0.251049 1694599 1996

32E15BD0 0.250561 881031 1986

32E15BB160.249031 1642949 1996

32E15BB160.247949 1790128 1999

32E16AA0 0.24786 1694401 1996

32E16AA0 0.247699 1780549 1998

32E16AA100.247221 1780656 1998

32E21AB000.246945 887366 1977

32E15BD0 0.245731 880657 <Null>

32E21AB000.244071 887384 1977

32E15BB23 0.24384 1873039 2002

32E16AA0 0.24383 1694526 1996

32E15BB160.242755 1643065 1996

32E15BB170.242646 1872405 2003

32E15BB160.242452 5023103 1947

32E15BD0 0.240287 881175 <Null>

32E15BD0 0.238637 880684 <Null>

32E21AA0 0.238434 887179 1975

32E16A 02 0.23783 5021737 2008

32E15BB230.237215 1873048 2001

32E15BD0 0.237067 881157 <Null>
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32E21AA0 0.237056 887231 1973

32E15BD0 0.236661 880755 <Null>

32E15BD0 0.236574 880345 <Null>

32E15BD0 0.236535 880489 <Null>

32E15BD0 0.236487 880899 1980

32E15BD0 0.235904 880773 1987

32E15BD0 0.2359 880871 1983

32E27BA030.235583 897765 1988

32E15BB16 0.23554 1642734 1995

32E15BB200.234926 1872762 1999

32E15BB16 0.23261 1657317 1996

32E16AA0 0.231474 1780969 1998

32E16A 03 0.230548 5021741 2011

32E15BB20 0.23043 1872771 2002

32E15BD0 0.230315 881102 <Null>

32E16A 03 0.229913 5021740 2012

32E15BB160.228346 1642789 1996

32E15BB160.227326 1643056 1996

32E15BD0 0.227122 880915 1985

32E15BB170.226775 1872487 1999

32E15BB160.226562 1642921 1996

32E15BB160.224943 1657460 1996

32E16AA0 0.224899 1780843 1998

32E15BB160.224442 1789906 1999

32E15BB16 0.22387 1790057 2000

32E16AA0 0.223811 1780807 1998

32E15BB180.223564 1872575 2003

32E15BB190.223508 1872619 2002

32E15BB180.223489 1872566 2002

32E15BB190.223429 1872628 2003

32E27BB040.223386 898283 1973

32E21AB0 0.223271 887491 1977

32E21AB000.222861 887375 1976

32E15BB160.222681 1789719 1998

32E21AB040.222598 887758 1976

32E16AA0 0.222479 1780601 1998

32E15BB160.222401 1642743 1995

32E15BB160.221785 1642752 1996

32E15BB160.221541 1642850 1996

32E15BB160.221023 1657237 1996

32E15BD0 0.220308 880924 <Null>

32E15BB190.220238 1872637 2000

32E15BB160.220088 1642770 1996

32E15BB16 0.21999 1789915 1999

32E21AB020.219858 887570 1973

32E27BB010.219717 897890 1972

32E15BB160.219277 1657228 1996
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32E15BD0 0.21886 880318 <Null>

32E16A 03 0.218089 5021739 2013

32E21AB0 0.217783 887507 1976

32E15BB160.217168 1642869 1996

32E15BD0 0.216861 880540 <Null>

32E15BB160.216822 1657219 1996

32E15BD0 0.216734 880988 1983

32E15BB230.216715 1873011 2000

32E15BD0 0.216371 880764 <Null>

32E15BB160.216334 1789755 1998

32E15BB160.216156 1657424 1996

32E15BB160.215953 1790048 2000

32E21AA0 0.215775 887197 1973

32E15BD0 0.215138 881059 1981

32E15BB160.215088 1642994 1996

32E15BB160.214885 1643010 1996

32E15BB160.214867 1642985 1996

32E15BD0 0.214735 880880 <Null>

32E15BB160.214647 1642976 1996

32E16AA0 0.214521 1694562 1996

32E15BB200.214492 1872780 2002

32E15BB160.214368 1657200 1996

32E21AA00 0.21418 887071 1974

32E16AA0 0.213835 1694571 1996

32E15BD0 0.213493 880835 1983

32E15BD0 0.213371 880354 1986

32E21AB000.212939 887393 1975

32E15BD0 0.212715 880906 1985

32E15BB160.212061 1657479 1996

32E15BD0 0.211981 880363 <Null>

32E15BB160.211914 1657193 1996

32E15BB160.211693 1789764 1998

32E15BB160.211433 1790020 2000

32E15BB16 0.21111 1789791 1999

32E15BD0 0.210948 880979 <Null>

32E15BD0 0.210544 881184 1986

32E16AA0 0.210469 1694553 1997

32E16AA0 0.209588 1780558 1998

32E16AA0 0.209459 1780763 1998

32E15BB160.209122 1657148 1996

32E15BB17 0.20908 1872496 1999

32E21AA0 0.209048 887222 1974

32E15BB160.208786 1657415 1996

32E21AB03 0.20834 887696 1977

32E15BD0 0.208128 880933 <Null>

32E15BB160.207987 1657139 1996

32E15BD0 0.207949 880620 1984
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32E15BB160.207702 1657157 1996

32E16AA0 0.207525 1781049 1998

32E15BB160.207041 1643038 1996

32E21AA0 0.206952 887277 1978

32E15BD0 0.206841 880951 <Null>

32E15BB160.206799 1657120 1996

32E15BB160.206761 1789746 1998

32E27BB030.206584 898176 1978

32E15BB160.206575 1789728 1998

32E15BB160.206451 1657433 1996

32E15BB160.206415 1789737 1998

32E15BB200.206383 1872799 2000

32E15BB160.206358 1657451 1996

32E15BB16 0.20609 1657442 1996

32E15BD0 0.206037 880407 1985

32E15BB160.206007 1642805 1996

32E15BB160.205964 1642967 1996

32E21AB030.205704 887687 1976

32E15BB210.205523 1872860 1999

32E15BB160.205342 1657335 1996

32E15BB160.205217 1789808 1999

32E15BB170.205156 1872469 1999

32E15BD0 0.205009 881068 <Null>

32E15BB160.204907 1789899 1999

32E15BB160.204829 1657111 1996

32E16AA0 0.204721 1781030 1998

32E15BD0 0.204428 880425 <Null>

32E16AA0 0.204312 1781058 1998

32E16AA0 0.204281 1781021 1998

32E15BD0 0.204245 880700 <Null>

32E15BB160.204175 1642798 1996

32E27BB040.204035 898194 1973

32E15BB160.203544 1790100 1999

32E15BB210.203455 1872879 2000

32E15BD0 0.20344 880595 1986

32E15BB170.203324 1872478 1999

32E15BB230.203206 1873057 2003

32E15BB160.202515 1790191 1998

32E21AA0 0.202446 887240 1974

32E16AA0 0.202409 1780898 1998

32E21AB030.201917 887703 1977

32E16AA100.201888 1780638 1998

32E15BB160.201551 1657175 1996

32E27BB030.201525 898185 1980

32E15BD0 0.200874 880844 <Null>

32E15BB160.200511 1642716 1996

32E15BB210.200432 1872806 2000

Exhibit 1
Page 324 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 324 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 324 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 324 of 41

Exhibit 5
Page 324 of 20

Exhibit 6
Page 324 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 324 of 11

Appendix N - South System Page 324Exhibit 3B
Page 324 of 56

Exhibit 4
Page 324 of 3

Exhibit 5
Page 324 of 4

Exhibit 6
Page 324 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



32E15BB160.200262 1642761 1995

32E21AB0 0.20009 887482 1973

32E15BB220.200029 1872968 2001

32E15BB160.199761 1657380 1996

32E15BB160.199757 1657399 1996

32E15BB160.199756 1657371 1996

32E15BB160.199752 1657362 1996

32E15BB160.199748 1657353 1997

32E15BB160.199744 1657344 1996

32E27BB000.199685 897827 1973

32E15BD0 0.199615 881022 <Null>

32E21AB020.199238 887623 1975

32E15BB160.198894 1790039 2001

32E15BD0 0.198894 880746 1984

32E15BB160.198761 1657255 1996

32E15BB160.198757 1657102 1996

32E27BB030.198735 898112 1972

32E16AA04 0.1987 1694606 1996

32E16AA1 0.198311 1810829 1998

32E21AA0 0.198215 887268 1974

32E15BB220.197849 1872959 2000

32E15BB160.197652 1657273 1996

32E15BB160.197652 1657264 1996

32E15BB160.197651 1657282 1996

32E15BB16 0.19765 1657291 1996

32E21AB040.197583 887794 1979

32E15BB190.197578 1872691 2002

32E15BB220.197577 1872904 2002

32E15BB200.197577 1872708 2002

32E15BB220.197288 1872986 2001

32E16AA0 0.197138 1780905 1998

32E16AA0 0.197123 1694474 1997

32E16AA040.197102 1694615 1996

32E15BB210.196717 1872833 2002

32E21AB03 0.19649 887632 1976

32E15BB230.196452 1873002 2001

32E21AB020.196442 887614 1976

32E27BB000.196398 897881 1972

32E16AA0 0.196383 1780576 1998

32E27BA020.196381 897612 1971

32E16AA0 0.195798 1780941 1998

32E21AA000.195588 887035 1974

32E21AB030.195514 887650 1973

32E21AA000.195472 887044 1977

32E15BB200.195398 1872753 2000

32E15BB240.195287 1873100 2003

32E15BD0 0.195206 880390 1982
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32E15BD0 0.195204 880470 1981

32E15BD0 0.195186 880461 1985

32E15BB200.195185 1872744 1999

32E15BB160.194983 1790146 1999

32E15BB190.194802 1872655 2003

32E27BA020.194776 897630 1971

32E27BA020.194689 897596 1971

32E15BD0 0.194672 880960 1981

32E15BB160.194527 1789979 1999

32E21AB04 0.19446 887801 1979

32E16AA0 0.194314 1781067 1998

32E16AA0 0.194115 1781012 1998

32E27BA020.193754 897621 2013

32E27BB000.193627 897809 1972

32E27BB000.193591 897845 1973

32E15BD0 0.193512 880434 1986

32E15BB230.193368 1873093 2002

32E21AA0 0.193241 887302 1976

32E21AA0 0.193239 887320 1977

32E21AA0 0.193184 887311 1973

32E16AA0 0.193055 1780610 1998

32E15BB170.192938 1872450 1999

32E15BB170.192921 1872441 2000

32E15BB170.192904 1872432 2000

32E15BD0 0.192879 880675 <Null>

32E16AA0 0.1927 1780914 1998

32E15BB220.192627 1872940 2001

32E15BD0 0.192615 880522 1985

32E15BB160.192594 1789871 1999

32E16AA0 0.192573 1781076 1998

32E21AA0 0.192145 887339 1974

32E15BB160.192053 1657246 1996

32E15BB160.191705 1790119 2000

32E15BB23 0.19145 1873084 2003

32E16AA0 0.191254 1780781 1998

32E15BD0 0.191176 880513 <Null>

32E15BB160.191128 1789960 1998

32E16AA0 0.190979 1780772 1998

32E16AA0 0.190952 1694580 1996

32E16AA0 0.190716 1780754 1998

32E16AA0 0.190698 1781094 1998

32E27BA000.190633 897462 1971

32E15BB160.190626 1789880 1999

32E15BD0 0.190598 880611 1986

32E15BB160.190386 1789773 1998

32E15BB190.190329 1872646 2000

32E15BB160.189841 1657184 1996
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32E15BB180.189833 1872520 2001

32E16AA0 0.189714 1780790 1998

32E15BB160.189699 1657308 1997

32E16AA0 0.18967 1780745 1998

32E16AA0 0.189661 1780727 1998

32E27BB020.189569 898005 1973

32E15BB230.189533 1873075 2003

32E27BB000.189527 897836 1975

32E15BB160.189407 1789951 1998

32E15BB160.189405 1789942 1998

32E15BB160.189403 1789933 1998

32E15BB160.189402 1789844 1999

32E15BB160.189401 1789924 1999

32E15BB160.189401 1789835 1998

32E15BB16 0.1894 1789826 1998

32E16AA0 0.189368 1694535 1996

32E16AA0 0.189352 1780594 1998

32E15BB160.189308 1789817 1998

32E27BB020.189167 898014 1973

32E15BB160.189051 1642887 1996

32E15BB160.189051 1642896 1996

32E16AA0 0.189039 1694447 1997

32E16AA0 0.18892 1694394 1996

32E15BD0 0.188902 880997 <Null>

32E16AA0 0.188744 1781085 1998

32E21AB040.188744 887749 1977

32E15BB210.188735 1872851 2000

32E21AB030.188602 887641 1975

32E15BB170.188447 1872423 2002

32E15BB160.188323 1789782 1998

32E15BB160.188174 1789862 1999

32E15BD0 0.188172 880728 <Null>

32E16AA0 0.188165 1780996 1998

32E21AA0 0.188159 887259 1975

32E16AA0 0.188147 1694438 1997

32E15BB160.188049 1790093 1998

32E15BB160.188002 1789853 1999

32E15BB16 0.18795 1657095 1996

32E15BB160.187934 1642958 1996

32E15BB160.187763 1642878 1996

32E16AA0 0.187755 1694456 1996

32E15BB210.187652 1872842 2001

32E15BB230.187617 1873066 2003

32E21AA0 0.187407 887115 1977

32E27BB050.187401 898292 <Null>

32E15BB160.187347 1790164 1999

32E16AA0 0.187329 1780736 1998
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32E15BB160.187223 1831076 1999

32E27BB01 0.18722 897943 1972

32E15BD0 0.187175 880416 1985

32E15BB160.186803 1790066 2000

32E15BB210.186767 1872888 2001

32E15BB22 0.18675 1872931 2003

32E16AA0 0.186616 1694385 1996

32E21AB0 0.186565 887455 1974

32E15BB160.186402 1643047 1996

32E27BB010.186399 897916 1973

32E15BB180.186369 1872557 2003

32E15BD0 0.18628 880498 1985

32E21AB0 0.186261 887516 1976

32E16AA0 0.186215 1780978 1998

32E27BB050.186208 898309 1972

32E15BB160.186066 1642930 1996

32E15BB160.186065 1831067 2000

32E21AB030.185948 887678 1974

32E21AB020.185922 887605 1975

32E15BB160.185833 1657406 1996

32E15BB160.185699 1642912 1996

32E15BB180.185673 1872539 2003

32E15BB200.185612 1872735 2000

32E15BB190.185612 1872664 2003

32E15BB190.185611 1872673 2003

32E15BB19 0.18561 1872682 2003

32E15BB22 0.18561 1872922 2003

32E15BB200.185609 1872726 2002

32E15BB220.185608 1872913 2003

32E15BB200.185607 1872717 2000

32E27BA020.185553 897603 1971

32E21AB030.185447 887669 1975

32E15BB170.185408 1872414 2003

32E15BB180.185383 1872584 2002

32E15BB180.185374 1872593 2002

32E15BB190.185373 1872600 2002

32E21AB000.185362 887400 1977

32E16AA0 0.185193 1780718 1998

32E15BD0 0.185145 881004 <Null>

32E15BB210.185025 1872897 2001

32E15BB160.184984 1643001 1996

32E27BA030.184982 897710 1977

32E15BB160.184834 1790011 1999

32E15BB160.184833 1831058 1999

32E15BB160.184811 1790002 1999

32E15BB160.184808 1789997 1999

32E15BB210.184807 1872824 2003
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32E15BB210.184807 1872815 2001

32E15BB160.184805 1789988 1999

32E27BB000.184794 897818 1977

32E15BB160.184729 1790075 1999

32E15BB180.184724 1872511 1999

32E27BA000.184717 897453 1971

32E15BD0 0.184571 880648 <Null>

32E15BB160.184541 1657326 1996

32E21AA000.184537 887026 1973

32E16AA0 0.184466 1694483 1997

32E16AA0 0.184421 1694492 1997

32E27BB01 0.18434 897952 1973

32E16AA0 0.184232 1694429 1997

32E16AA0 0.184207 1780987 1998

32E16AA0 0.184189 1694465 1997

32E15BB160.184177 1872398 1999

32E21AB0 0.184063 887446 1973

32E15BB180.184062 1872548 2002

32E16AA0 0.184049 1781003 1998

32E16AA0 0.184023 1694349 1996

32E15BB16 0.18402 1643029 1996

32E16AA0 0.183979 1780889 1998

32E15BB160.183955 1657086 1996

32E15BB18 0.18394 1872502 1999

32E15BB160.183915 1872389 1999

32E15BB160.183913 1657077 1996

32E15BB16 0.18391 1642814 1997

32E15BB160.183799 1657068 1996

32E21AB0 0.183792 887525 1977

32E21AA0 0.183747 887188 1975

32E15BB250.183705 1873208 2000

32E15BB240.183699 1873119 2000

32E15BB240.183696 1873191 2000

32E27BB04 0.18369 898247 1972

32E15BB240.183676 1873128 2002

32E15BB240.183676 1873137 2003

32E15BB240.183675 1873146 2003

32E15BB240.183675 1873155 2001

32E15BB240.183675 1873164 2002

32E15BB240.183675 1873173 2001

32E15BB240.183675 1873182 2002

32E15BB160.183673 1872370 2000

32E27BA0 0.183669 897514 1971

32E27BA0 0.183668 897541 1972

32E27BA0 0.183668 897523 1972

32E27BA0 0.183667 897532 1971

32E16AA0 0.183666 1780585 1998
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32E27BB010.183663 897961 1972

32E27BB010.183662 897970 1972

32E27BB010.183662 897989 1972

32E16AA0 0.183661 1780861 1998

32E16AA0 0.183661 1780870 1998

32E27BB010.183661 897925 1973

32E27BB010.183661 897934 1973

32E27BB02 0.18366 897998 1972

32E27BB030.183659 898103 1973

32E27BB030.183657 898096 1972

32E27BB020.183657 898032 1973

32E27BB020.183657 898023 1972

32E21AB020.183657 887598 1975

32E21AB020.183657 887589 1975

32E16AA0 0.183656 1694358 1996

32E27BB020.183656 898069 1972

32E27BB020.183656 898041 1972

32E15BB160.183655 1790084 1998

32E27BA000.183655 897435 1971

32E27BA000.183655 897426 1971

32E27BB040.183655 898256 1973

32E27BB040.183655 898210 1972

32E27BB040.183655 898265 1972

32E27BB020.183655 898050 1972

32E27BB020.183655 898087 1972

32E21AB0 0.183655 887473 1975

32E21AB0 0.183655 887464 1975

32E16AA0 0.183654 1694367 1996

32E27BB040.183654 898238 1973

32E27BB040.183654 898229 1972

32E27BB020.183654 898078 1973

32E27BA000.183653 897444 1972

32E27BB040.183653 898201 <Null>

32E27BB040.183653 898274 1973

32E21AB000.183653 887419 1977

32E21AB000.183653 887428 1977

32E21AB0 0.183653 887437 1977

32E15BB250.183653 1873217 2000

32E16AA0 0.183652 1694376 1997

32E16AA0 0.18365 1780852 1998

32E27BA04 0.18365 897792 1994

32E27BA020.183647 897649 1971

32E27BA040.183647 897783 1988

32E27BA020.183645 897658 1971

32E27BA020.183645 897667 1971

32E27BA030.183643 897774 1993

32E15BB160.183634 1872361 2000
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32E21AB040.183627 887730 1977

32E21AB030.183626 887721 1977

32E15BB160.183619 1642823 1996

32E27BB00 0.1836 897854 1973

32E15BB160.183583 1657059 1996

32E27BB010.183559 897907 1972

32E27BB000.183558 897872 1976

32E27BB000.183544 897863 1977

32E15BB160.183534 1657166 1996

32E15BB160.183493 1642903 1996

32E21AA000.183302 887062 1977

32E21AA0 0.183277 887160 1976

32E21AA000.183276 887053 1976

32E21AA000.183251 887106 1975

32E21AB020.183183 887561 1976

32E21AA000.183096 887099 1977

32E21AA000.182982 887080 1977

32E15BD0 0.181866 881095 1983

32E27BA000.181567 897471 1972

32E15BD0 0.181483 881040 <Null>

32E21AB030.180937 887712 1973

32E27BB030.179954 898121 1972

32E15BD0 0.179622 881166 <Null>

32E15BD0 0.179465 880942 1986

32E21AA0 0.178607 887204 1977

32E15BD0 0.178194 880666 <Null>

32E21AA0 0.177429 887151 1975

32E15BD0 0.17731 881013 1987

32E27BB03 0.17725 898167 1973

32E27BA020.177161 897676 1972

32E27BA030.176827 897747 1988

32E27BA030.176827 897756 <Null>

32E27BA030.176818 897694 1971

32E27BA030.176809 897701 1971

32E27BB030.176804 898158 1972

32E27BB030.176804 898149 1973

32E27BB030.176801 898130 1973

32E21AB020.176782 887534 1974

32E16BD0 0.176315 883707 <Null>

32E15BD0 0.176137 880693 1986

32E15BD0 0.176057 880586 1981

32E15BD0 0.175838 880504 <Null>

32E15BB160.175405 879525 <Null>

32E21AA0 0.175397 887133 1975

32E15BD0 0.17523 880443 <Null>

32E15BD0 0.174769 880531 <Null>

32E21AA0 0.174375 887124 1974
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32E15BD0 0.174369 881139 <Null>

32E21AB020.174356 887543 1973

32E21AB020.174351 887552 1973

32E16AA1 0.17434 1810801 1999

32E15BD0 0.174192 880327 1986

32E15BD0 0.173476 880639 1987

32E15BD0 0.173288 880336 <Null>

32E21AA0 0.172602 887213 1974

32E15BD0 0.172293 881086 <Null>

32E15BD0 0.171329 880452 <Null>

32E15BD0 0.17096 880577 1986

32E15BD0 0.170157 880568 1983

32E15BD0 0.169835 881111 <Null>

32E21AA0 0.16969 887142 1975

32E27BA0 0.169271 897480 1971

32E27BA0 0.169269 897499 1971

32E27BA0 0.168248 897550 1971

32E27BA0 0.168246 897578 1973

32E27BA0 0.168246 897569 1971

32E27BA020.166931 897587 1971

32E15BD0 0.166505 881120 <Null>

32E27BA030.165602 897685 1971

32E16AA1 0.163559 1811329 1999

32E27BA0 0.163401 897505 1972

32E16AA1 0.162923 1811338 1999

32E16AA1 0.162286 1811347 1999

32E15BD0 0.162067 880602 1983

32E16AA1 0.161651 1811356 1999

32E15BD0 0.161406 880719 1987

32E16AA1 0.160909 1810847 2000

32E16AA1 0.160894 1811365 1999

32E16AA1 0.160867 1810838 1999

32E16AA1 0.160694 1811267 1998

32E16AA1 0.160693 1811276 1998

32E16AA1 0.160692 1811285 1998

32E16AA1 0.160692 1811294 1998

32E16AA1 0.160554 1811301 1999

32E16AA1 0.15979 1810856 1998

32E16AA1 0.159345 1811310 1998

32E16AA1 0.155419 1810785 1999

32E16AA1 0.152435 1810794 1999

32E16AA1 0.151509 1811196 2000

32E16AA1 0.148737 1810810 1999

32E16A 01 0.14813 1654757 <Null>

32E16AA1 0.144308 1810776 1998

32E16D 01 0.143863 884494 <Null>

32E16AA1 0.143392 1810767 1998
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32E16AA1 0.143186 1810865 2000

32E16AA1 0.142638 1810758 1999

32E16AA1 0.141884 1810749 1999

32E16AA1 0.14113 1810730 1998

32E15BD0 0.141077 880737 <Null>

32E16AA1 0.140376 1810721 1998

32E16AB080.139809 5009028 2005

32E16AA1 0.139622 1810712 1998

32E16AB080.139482 5009029 2005

32E16AA1 0.139184 1810696 2000

32E16AA1 0.138869 1810703 1998

32E15D 02 0.137742 881718 <Null>

32E16A 01 0.135593 1654702 <Null>

32E15A 00 0.133193 877180 <Null>

32E16A 01 0.129916 1654720 <Null>

32E16A 03 0.128576 5021746 <Null>

32E16AA100.126804 1780674 <Null>

32E16CD0 0.126051 884010 <Null>

32E16A 03 0.125357 5021742 2011

32E16A 03 0.124367 5021745 2013

32E15BD0 0.123825 1654659 <Null>

32E16A 03 0.123241 5021744 2011

32E16A 03 0.123225 5021743 2013

32E16A 01 0.123104 1654748 <Null>

32E15BD0 0.12066 880826 <Null>

32E16D 01 0.109746 884476 <Null>

32E16A 03 0.10849 5021747 <Null>

32E16A 03 0.108316 5021750 <Null>

32E16A 03 0.106771 5021749 <Null>

32E16A 03 0.106701 5021748 <Null>

32E16B 02 0.103197 1556685 <Null>

32E23B 00 0.10101 892387 <Null>

32E15BB160.092839 1831085 <Null>

32E15BD0 0.090649 880791 <Null>

32E15BD0 0.089398 1654640 <Null>

32E16AA040.087479 1694660 <Null>

32E15BD0 0.076855 880808 <Null>

32E15BD0 0.074423 1654677 <Null>

32E22D 01 0.063454 891921 <Null>

32E15BB16 0.06049 1790217 <Null>

32E21DB000.041211 889998 <Null>

32E21D 00 0.035129 889729 <Null>

32E16D 01 0.03452 884467 <Null>

32E15BD0 0.031966 1654668 <Null>

32E21DD0 0.030763 890548 <Null>

32E21C 01 0.027186 887936 <Null>

32E16A 01 0.022164 5030373 <Null>
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32E16A 01 0.021208 5030372 <Null>

32E27BBN 0.013773 <Null> <Null>

32E16A 02 0.0111 882735 <Null>

32E22DDN 0.003715 <Null> <Null>

1,592 Lots smaller than 2 acres (85 %)

130 lots smaller than 5 acres (7 %)

Over 5 acres, (8 %)
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

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

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

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

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

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

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

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

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

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

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

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

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

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

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

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

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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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.
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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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Custom Soil Resource Report
Soil Map (Areas of jory soils)
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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 16, Jun 11, 2020

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

Date(s) aerial images were photographed: Aug 19, 2015—Sep 
13, 2016

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 (Areas of jory soils)

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

24B Cottrell silty clay loam, 2 to 8 
percent slopes

31.3 17.5%

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

116.6 65.2%

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

21.2 11.9%

46C Jory stony silt loam, 8 to 15 
percent slopes

6.3 3.5%

92F Xerochrepts and Haploxerolls, 
very steep

3.4 1.9%

Totals for Area of Interest 178.9 100.0%

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

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

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

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

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

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

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

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

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

24B—Cottrell silty clay loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 223v
Elevation: 300 to 900 feet
Mean annual precipitation: 45 to 80 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 200 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Cottrell and similar soils: 90 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cottrell

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

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

Properties and qualities
Slope: 2 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 high (0.20 

to 0.57 in/hr)
Depth to water table: About 24 to 35 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C
Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY004OR)
Other vegetative classification: Moderately Well Drained < 15% Slopes 

(G002XY004OR)
Hydric soil rating: No

Minor Components

Borges
Percent of map unit: 4 percent
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Landform: Depressions on terraces, hillslopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY006OR)
Hydric soil rating: Yes

Aquults
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

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

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

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

Description of Jory

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

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

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 10.1 inches)

Custom Soil Resource Report
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Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Forage suitability group: Well drained < 15% Slopes (G002XY002OR)
Other vegetative classification: Well drained < 15% Slopes (G002XY002OR)
Hydric soil rating: No

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

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

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

Description of Jory

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

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

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: C

Custom Soil Resource Report
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Forage suitability group: Well drained < 15% Slopes (G002XY002OR)
Other vegetative classification: Well drained < 15% Slopes (G002XY002OR)
Hydric soil rating: No

46C—Jory stony silt loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2252
Elevation: 250 to 1,200 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Jory

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

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

Properties and qualities
Slope: 8 to 15 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: More than 80 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): 4s
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: C
Forage suitability group: Well drained < 15% Slopes (G002XY002OR)
Other vegetative classification: Well drained < 15% Slopes (G002XY002OR)
Hydric soil rating: No

Custom Soil Resource Report
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92F—Xerochrepts and Haploxerolls, very steep

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

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

Description of Xerochrepts

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

Typical profile
H1 - 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
Hydric soil rating: No

Description of Haploxerolls

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

Custom Soil Resource Report

17
Exhibit 1

Page 351 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 351 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 351 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 351 of 41

Exhibit 5
Page 351 of 20

Exhibit 6
Page 351 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 351 of 11

Appendix N - South System Page 351Exhibit 3B
Page 351 of 56

Exhibit 4
Page 351 of 3

Exhibit 5
Page 351 of 4

Exhibit 6
Page 351 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



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)
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
Hydric soil rating: No

Custom Soil Resource Report
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Cereghino Subdivision – Traffic Impact Study 3 

EXECUTIVE SUMMARY 

1. Two tax lots located on the east side of Oregon Highway 213 immediately north of S Mitchell 
Lane in Clackamas County are proposed for a zone change and subsequent residential 
development. The site will take access via S Mitchell Lane, which intersects Highway 213. 
 

2. Upon completion of the proposed development, the subject property is projected to generate 36 
site trips during the morning peak hour, 49 trips during the evening peak hour, and 462 daily 
trips.  

 
3. Based on the zone change analysis, the proposed change to RA-2 zoning could result in a net 

increase of up to 33 trips during the morning peak hour, 43 trips during the evening peak hour, 
and 416 additional daily trips as compared to the existing FF-10 zoning. 

 
4. The study intersections are projected to operate acceptably per ODOT and Clackamas County 

standards through 2023 either with or without the addition of site trips from the proposed 
development. No operational mitigations are necessary or recommended in conjunction with the 
proposed development. 

 
5. The intersection of Highway 213 at S Mitchell Lane is not projected to meet ODOT’s 

performance target under year 2036 traffic conditions either with or without the addition of site 
trips from the proposed zone change. If a southbound left-turn lane is provided on the Highway 
213 approach to Mitchell Lane in conjunction with the proposed zone change, intersection 
operation is projected to improve as compared to background conditions. Based on the queueing 
analysis, it is recommended that a storage length of 100 feet be provided for the future 
southbound left-turn lane on Highway 213 at Mitchell Lane. 

 
6. An examination of crash data for the most recent five years shows no significant crash trends 

that may be indicative of design deficiencies. The intersection crash rates were determined to be 
well below the 90th percentile crash rate for similar intersections in Oregon. No specific crash 
mitigations are recommended. 

 
7. A left-turn lane is projected to be warranted and is recommended for installation on the 

southbound Highway 213 approach to Mitchell Lane in conjunction with the proposed 
development. A right-turn lane is currently warranted on the northbound Highway 213 approach 
to Mitchell Lane; however, the proposed development is not projected to impact the need for this 
right-turn lane. 

 
8. Clackamas County should require approval of a modification to the county sight distance 

standards or physical improvement of sight lines looking north on S Beavercreek Road from S 
Lammer Road prior to approval of additional homes which will take access to S Beavercreek 
Road via S Lammer Road. 

 
9. The proposed development will meet the requirements of Oregon’s Transportation Planning 

Rule provided that a southbound left-turn lane is required as a condition of the proposed zone 
change. The turn lane should be installed prior to occupancy of the proposed residential 
subdivision. 
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Cereghino Subdivision – Traffic Impact Study 4 

PROJECT DESCRIPTION & LOCATION 
 
 

INTRODUCTION 

A residential development and associated zone change are proposed for two tax lots in Clackamas 
County. The subject properties have a total area of approximately 110 acres and are currently zoned 
FF-10. Under the proposed plan, the properties would be rezoned to RA-2, and the site would be 
developed with 49 lots for residential homes. It should be noted that a creek divides the site, and 
since the creek will not have any form of roadway crossing the proposed development plan, future 
site trips will be divided between those on the west side and those on the east side of the creek. The 
westerly portion of the property will take access exclusively via S Mitchell Lane, which intersects 
Oregon Highway 213 approximately one quarter mile north of S Leland Road. The easterly portion 
of the property will take access via S Lammer Road, which intersects S Beavercreek Road 
approximately three quarters of a mile south of S Henrici Road. 
 
The subject property is proposed for residential development. This report addresses the potential 
transportation impacts of the proposed development at the anticipated time of project completion as 
well as the impacts of the proposed zone change at the long-range planning horizon. Based on 
discussions with Clackamas County and ODOT staff, the study consists of an operational and safety 
analysis conducted for the intersections of Oregon Highway 213 at S Mitchell Lane and Beavercreek 
Road at Lammer Road under existing and future development scenarios. 
 
The purpose of this analysis is to determine whether the surrounding transportation system is capable 
of safely and efficiently supporting the proposed use and to identify any necessary improvements 
and mitigations.  
 

SITE LOCATION AND STUDY AREA DESCRIPTION 

The project site comprises two parcels, tax lots 32E2100200 and 32E2200200. They have a 
combined area of 110.3 acres and are currently zoned FF10. The properties are located on the east 
side of Oregon Highway 213 north of S Mitchell Lane in Clackamas County. The site is surrounded 
by the existing Stone Creek Golf Club immediately to the east, the Grand View Baptist Church and 
small commercial uses along the highway to the south, and a mixture of low-density residential and 
undeveloped properties. 
 
The subject property will take primary access via S Mitchell Lane, which intersects Oregon Highway 
213. A secondary access will be utilized for the smaller-scale development on the east side of the 
creek that runs through the property, with these easterly homes taking access via S Lammer Road, 
which intersects S Beavercreek Road. 
 
Oregon Highway 213 (Cascade Highway South) is classified by the Oregon Department of 
Transportation as a District Highway. At the Mitchell Lane intersection, it has one through lane in 
each direction. It has a posted speed limit of 55 mph in the site vicinity. 
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Cereghino Subdivision – Traffic Impact Study 5 

S Mitchell Lane is classified by Clackamas County as a Local street. It has a two-lane cross-section 
along the site frontage, with one through lane in each direction and no centerline striping. 
S Beavercreek Road is classified by Clackamas County as a Major Arterial. It has one through lane 
in each direction and is striped to prohibit passing in the vicinity of S Lammer Road. It has a posted 
speed limit of 45 mph.  
 
S Lammer Road is classified by Clackamas County as a local street. It has a two-lane cross-section 
with one through lane in each direction and no centerline striping. 
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Cereghino Subdivision – Traffic Impact Study 6 

EXISTING CONDITIONS 
 
The intersection of Oregon Highway 213 at S Mitchell Lane is a T-intersection operating under stop 
control. Through traffic traveling along Highway 213 is free flowing, while vehicles approaching via 
S Mitchell Lane are required to stop and yield to through traffic prior to entering Highway 213. Each 
approach has a single, shared lane for all turning movements.  
 
The intersection of S Beavercreek Road at S Lammer Road forms a four-way intersection with S 
Camelia Court forming the east leg of the intersection. The eastbound and westbound approaches 
each have a single, shared lane for all turning movements and operate under stop control. The 
northbound and southbound Beavercreek Road approaches also have a single shared lane for all 
turning movements but are free flowing. 
 
A vicinity map displaying the project site, vicinity streets, and study intersection including lane 
configurations is provided in Figure 1 on page 7. 
 

TRAFFIC COUNT DATA 

Traffic counts were conducted at the intersection of Oregon Highway 213 and S Mitchell Lane on 
Thursday, April 8, 2021 from 7:00 to 9:00 AM and from 4:00 to 6:00 PM. Subsequent traffic counts 
were conducted at the intersection of S Beavercreek Road and S Lammer Road on Wednesday, 
September 29, 2021 from 7:00 to 9:00 AM and from 4:00 to 6:00 PM. Data was used from the 
highest-volume hour during each analysis period. 
 
The Oregon Department of Transportation (ODOT) requires that analysis be conducted for peak-
season conditions, with the analyzed traffic volumes based on 30th-highest hour conditions. The 
analysis therefore requires adjustment of the measured traffic volumes to represent peak season 
conditions. ODOT maintains a permanent Automatic Traffic Recorder station on Oregon Highway 
213 approximately 3.4 miles south of S Mitchell Lane (ATR 03-020, Mulino). This station tracks 
monthly variations in traffic volumes along the highway corridor. Based on the data, the weekday 
peak traffic volumes occur in August. Accordingly, the April count volumes were increased by 5.7 
percent to represent peak season conditions. 
 
In addition to this seasonal adjustment, the measured traffic volumes at both intersections were 
adjusted to account for the impact of the COVID-19 pandemic. Using data from ODOT’s Observed 
Statewide Traffic Volume Patterns report for April 2021, a COVID adjustment of 8.57 percent was 
calculated and applied to the measured highway volumes.  
 
Figure 2 on page 8 shows the existing 2021 traffic volumes for the peak season morning and evening 
peak hours at the study intersections. 
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OPERATIONAL ANALYSIS 

An operational analysis was conducted for the study intersection using Synchro software. The 
analysis was conducted for the existing weekday morning and evening peak hours. 
 
The purpose of the existing conditions analysis is to establish how the study area intersections 
operate currently and allow for calibration of the operational analysis if required. 
 
The results of the operational analysis are reported based on delay, Level of Service (LOS), and 
volume-to-capacity ratio (v/c). Delays are reported in seconds. Level of service is reported as a letter 
grade and can range from A to F, with level of service A representing nearly free-flow conditions 
and level of service F representing high delays and severe congestion. A report of level of service D 
generally indicates moderately high but tolerable delays, and typically occurs prior to reaching 
intersection capacity. For the unsignalized study intersection, the v/c represents the portion of the 
available intersection capacity that is being utilized on the worst intersection approach. A v/c ratio of 
1.0 would indicate that the approach is operating at capacity.  
 
The Oregon Department of Transportation’s Oregon Highway Plan establishes mobility targets for 
intersections on state highways. For the intersection of Oregon Highway 213 at S Mitchell Lane, the 
mobility target is operation with a v/c ratio of 0.75 or less on all intersection approaches. This 
mobility target applies to 30th-highest hour volumes, which reflect conditions during seasonal peak 
traffic conditions.  
 
Clackamas County requires that intersections operate at level of service “E” or better during the peak 
hours. 
 
A summary of the existing conditions operational analysis is provided in Table 1 below. 
 
Based on the analysis, the study intersections are currently operating acceptably during the morning 
and evening peak hours. Detailed capacity analysis worksheets are provided in the technical 
appendix. 
 

Delay LOS v/c Delay LOS v/c

Highway 213 at S Mitchell Lane 42.9 E 0.61/0.01* 21.6 C 0.70/0.04*

Beavercreek Rd at Lammer Rd 16.7 C 0.31 15.7 C 0.30

*Highway 213 intersection v/c ratios are reported as (major street v/c / minor‐street v/c).

Table 1 ‐ Operational Analysis Summary: 2021 Existing Conditions

Intersection
AM Peak Hour PM Peak Hour
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Cereghino Subdivision – Traffic Impact Study 10 

SITE TRIPS 
 
The proposed new development accessed via S Mitchell Lane will consist of 49 lots, each of which 
can support a single-family home. To estimate the number of trips that will be generated by the 
proposed development, trip rates from the TRIP GENERATION MANUAL, 10th EDITION were used. 
Data from land-use code 210, Single-Family Detached was used. The trip estimates are based on the 
number of dwelling units. No near-term development is currently proposed which would take access 
via Lammer Road. 
 
A summary of the trip generation calculations is provided in Table 2 below. Detailed trip generation 
worksheets are also included in the technical appendix. 
 

Daily

In Out Total In Out Total Total

49 Single‐Family Homes 9 27 36 31 18 49 462

Table 2 ‐ Proposed Development Trip Generation Summary

AM Peak Hour PM Peak Hour

 
 

ZONE CHANGE TRIPS 

In addition to examination of the actual proposed site plan, a trip generation analysis is required for 
the proposed zone change. The trip analysis for the zone change considers the “reasonable worst case 
development scenario” for the existing and proposed zoning to determine the maximum development 
that could occur both with and without the proposed zone change. The comparison between the 
existing and proposed zoning scenarios reveals the maximum increase in traffic that could result 
from the proposed zone change under any potential site development plan. 
 
Under existing conditions, the Clackamas County “Farm Forest 10-Acre” (FF-10) zoning allows for 
residential development of the site with a minimum lot size of ten acres. Since the property has a 
total area of approximately 110 acres, this means that up to 11 single-family homes could be 
constructed within the property. The property is divided by a creek, and no connection is anticipated 
to cross the creek. Accordingly, the western 100 acres will take access via Mitchell Lane while the 
eastern 10 acres will take future access via S Lammer Road to S Beavercreek Road. 
 
Based on the results of the Cereghino Subdivision Zone Change Analysis Memorandum included in 
the attached technical appendix, it is recommended that the subject properties be rezoned to “Rural 
Area Residential 2-Acre” (RA-2) zoning due to anticipated safety improvement requirements 
specified by the Oregon Department of Transportation in conjunction with federal requirements of 
rough proportionality between required improvements and the actual impacts of a proposed 
development. This recommended zoning allows for residential development of the site with a 
minimum lot size of two acres. Since the property has a total area of approximately 110 acres, this 
means that up to 55 single-family homes could be constructed within the property, with up to 50 
taking access via Mitchell Lane and 5 taking access via S Lammer Road. 
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Cereghino Subdivision – Traffic Impact Study 11 

The trip generation estimates for the existing and proposed zoning were prepared using data from the 
Trip Generation Manual, 10th Edition, published by the Institute of Transportation Engineers. Trip 
generation was calculated using the published trip rates for ITE land use code 210, Single-Family 
Detached Housing. The calculations are again based on the number of dwelling units. 
 
Based on the analysis, the proposed zone change could result in a net increase of up to 33 trips 
during the morning peak hour, 43 trips during the evening peak hour, and 416 daily trips as 
compared to the development potential under the existing zoning. A summary of the trip generation 
calculations is provided in the table below. Detailed trip generation calculation worksheets are also 
included in the attached technical appendix. 
 

Daily
In Out Total In Out Total Total

Proposed RA-2 Zoning (55 homes) 10 31 41 34 20 54 520
-Existing FF-10 Zoning (11 homes) -2 -6 -8 -7 -4 -11 -104
Net Increase in Site Trips 8 25 33 27 16 43 416

Morning Peak Hour Evening Peak Hour

 

 
TRIP DISTRIBUTION 

The directional distribution of site trips to and from the subject property was estimated based the 
existing travel patterns in the site vicinity. Overall 60 percent of site trips are projected to travel to 
and from the north on Highway 213 and 40 percent of site trips are projected to travel to and from 
the south on Highway 213 for the portion of the potential development taking access via S Mitchell 
Lane. For the portion taking access via S Lammer Road, 85 percent of site trips are projected to 
travel to and from the north on S Beavercreek Road, and the remaining 15 percent of site trips will 
travel to and from the south on S Beavercreek Road. 
 
The trip distribution percentages and trip assignment for the proposed development trips during the 
morning and evening peak hours are shown in Figure 3 on page 12.  
 
The trip assignment for the potential increase in site trips associated with the proposed RA-2 zone 
change is shown in Figure 4 on page 13. A map showing the trip assignment for future trips 
assuming development under the existing FF-10 zoning is provided in Figure 9 in the attached 
technical appendix. 
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Cereghino Subdivision – Traffic Impact Study 14 

FUTURE CONDITIONS ANALYSIS 

BACKGROUND VOLUMES 

In order to determine the expected impact of site trips on the study area intersections, it is necessary 
to compare traffic conditions both with and without the addition of the projected traffic from the 
proposed development. Since the proposed buildings cannot be constructed and occupied 
immediately, the comparison is made for future traffic conditions at the time of project completion. It 
is anticipated that the proposed use will be completed and fully occupied within two years. 
Accordingly, the analysis was conducted for year 2023 traffic conditions. 
 
Prior to adding the projected site trips to the study intersections, the existing traffic volumes were 
adjusted to account for background traffic growth over time. Background growth is expected to 
occur regardless of whether or not the proposed residential development is constructed, and accounts 
for other developments outside the immediate project area.  
 
Based on data from ODOT’s Future Volume Tables, a growth rate of 0.92 percent per year (linear) 
was calculated for Oregon Highway 213 at S Mitchell Lane. This growth rate was applied over a 
period of two years to generate the projected year 2023 traffic volumes, and over 15 years to 
generate the year 2-36 projected traffic volumes. 
 
For S Beavercreek Road, a growth rate of 2 percent per year (exponential) was applied to the 
existing traffic volumes to generate the projected year 2023 and year 2036 traffic volumes. 
 
Figure 5 on page 15 shows the projected year 2023 background traffic volumes at the study 
intersections during the morning and evening peak hours. 
 
Background traffic volumes for year 2036 assuming development occurs under the existing FF-10 
zoning are shown in Figure 7 one page 17. 
 
 

BACKGROUND VOLUMES PLUS SITE TRIPS 

Peak hour trips calculated to be generated by the proposed development were added to the projected 
year 2023 background traffic volumes to obtain the year 2023 total traffic volumes following 
completion of the proposed development. 
 
Figure 6 on page 16 shows the projected year 2023 peak hour volumes including both background 
growth and site trips from the proposed development during the morning and evening peak hours. 
 
Figure 8 on page 18 shows the projected year 2036 peak hour volumes assuming maximum 
development occurs under the proposed RA-2 zoning. 
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Cereghino Subdivision – Traffic Impact Study 19 

OPERATIONAL ANALYSIS 

The future conditions operational analysis was again conducted using Synchro software, with outputs 
based on the analysis methodologies contained in the HIGHWAY CAPACITY MANUAL. The 
analysis was prepared for the intersection’s morning and evening peak hours.  
 
The results of the future conditions operational analysis are summarized in Table 3 below. Detailed 
analysis worksheets are included in the technical appendix. 
 

Delay LOS v/c* Delay LOS v/c*

Highway 213 at S Mitchell Lane

  2023 Background Conditions 44.6 E 0.62/0.01 22.2 C 0.71/0.04

  2023 Background plus Site Trips 37.1 E 0.62/0.22 43.8 E 0.74/0.23

  2023 Bkgd plus Site w/ SBLT Lane 22.0 C 0.62/0.13 20.2 C 0.71/0.10

  2036 Background Conditions 38.5 E 0.67/0.06 40.1 E 0.80/0.11

  2036 Background plus Zone Change 44.9 E 0.67/0.26 64.3 F 0.82/0.32

  2036 Bkgd plus ZC w/ SBLT Lane 24.4 C 0.67/0.15 22.8 C 0.78/0.12

S Beavercreek Road at S Lammer Road

  2023 Background Conditions 17.4 C 0.33 16.1 C 0.32

  2023 Background plus Site Trips 17.4 C 0.33 16.1 C 0.32

  2036  Background Conditions 23.3 C 0.42 20.4 C 0.41

  2036 Background plus zone Change 22.7 C 0.42 20.1 C 0.41

*Highway 213 intersection v/c ratios are reported as (major street v/c / minor‐street v/c).

Table 3 ‐ Future Operations Analysis Summary

Analysis Scenario
AM Peak Hour PM Peak Hour

 
Based on the results of the operational analysis, the study intersections are projected to operate 
acceptably through year 2023 either with or without the addition of site trips from the proposed 
development.  
 
Under year 2036 planning horizon conditions, the intersection of Highway 213 at S Mitchell Lane is 
projected to operate with a v/c ratio above 0.75 during the evening peak hour either with or without 
the addition of site trips from future development within the proposed zoning. However, if a 
southbound left-turn lane is provided, intersection operation is projected to improve as compared to 
background conditions. 
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Cereghino Subdivision – Traffic Impact Study 20 

QUEUING ANALYSIS 

A queuing analysis was conducted for year 2036 background plus site trips conditions for the 
morning and evening peak hours using SimTraffic software. The analysis was conducted to 
determine an appropriate storage length for a southbound left-turn lane at the study intersection. The 
reported results indicate the 95th percentile queue lengths for each turning movement at each 
intersection. The 95th percentile queue is a queue length that is exceeded during 5% or less of the 
peak hour. Queue lengths in excess of the 95th percentile do not occur with sufficient regularity to be 
utilized in efficient design. 
 
Based on the queueing analysis, the longest 95th percentile queue is projected to occur during the 
year 2036 PM peak hour, with a projected length of 44 feet. Per ODOT’s Highway Design Manual, 
the minimum storage length for a left-turn lane is 100 feet. Accordingly, 100 feet of left-turn storage 
should be provided for the southbound left-turn lane on Highway 213 approaching Mitchell Lane. 
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Cereghino Subdivision – Traffic Impact Study 21 

SAFETY ANALYSIS 

CRASH DATA ANALYSIS 

Using data obtained from the Oregon Department of Transportation, a review of the five most recent 
years of available crash history (from January 2015 to December 2019) was performed for the study 
intersections. The crash data was evaluated based on the number, type, and severity of collisions, as 
well as the intersection crash rate. Crash rates allow comparison of relative safety risks at 
intersections with different lane configurations, volumes, and traffic control devices by accounting 
for both the number of crashes that occur during the study period and the number of vehicles that 
traveled through the intersection during that period. Crash rates are calculated using the standard 
assumption that evening peak hour volumes are approximately 10 percent of the average daily traffic 
volume at an intersection. The crash rates were compared to statewide crash rates in order to 
determine whether crash rates in excess of the 90th percentile are evident. 
 
The intersection of Oregon Highway 213 at S Mitchell Lane had eight reported crashes during the 
five-year analysis period. These included six rear-end collisions and two turning-movement 
collisions. The crashes resulted in four non-incapacitating injuries and five reports of a “possible 
injury/complaint of pain.” The crash rate for the intersection was calculated to be 0.259 crashes per 
million entering vehicles. This is well below the 90th percentile crash rate of 0.475 crashes per 
million entering vehicles for rural unsignalized three-way intersections in the state of Oregon. 
 
The intersection of Beavercreek Road at SW Lammer Road had two reported crashes during the five-
year analysis period. One was a fixed-object collision that resulted in property damage only. The 
other was an angle collision that occurred when an eastbound driver turning left from Lammer Road 
onto Beavercreek Road failed to yield and turned in front of an oncoming motorcycle, resulting in 
incapacitating injuries to the motorcyclist. The crash rate for the intersection was calculated to be 
0.157 crashes per million entering vehicles. This is well below the 90th percentile crash rate of 1.080 
crashes per million entering vehicles for rural unsignalized four-way intersections in the state of 
Oregon. 
 
Based on the crash data, no significant safety hazards were identified, and no specific safety 
mitigations are recommended. 
 

TRAFFIC SIGNAL AND TURN LANE WARRANT ANALYSIS  

Based on examination of the projected turning movement volumes at the site access intersections, 
traffic signal warrants will not be satisfied at the site access under any of the analysis scenarios. 
Accordingly, no new traffic signals are recommended in conjunction with the proposed 
development. 
 
Major-street turn lane warrants are primarily based on safety considerations. A major-street left-turn 
lane provides a refuge for drivers to move out of the through travel lane while waiting for a gap in 
the opposing through traffic stream prior to turning left. A major-street right-turn lane allows right-
turning drivers to decelerate outside the through travel lane prior to turning. 
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Cereghino Subdivision – Traffic Impact Study 22 

 
Left-turn lane warrants are based on volume of advancing and opposing traffic, the number of 
through travel lanes, and the number of vehicles turning left. Based on the analysis, a southbound 
left-turn lane is projected to be warranted on Highway 213 approaching S Mitchell Lane under year 
2023 background plus site trips conditions. Accordingly, it is recommended that a southbound left-
turn lane be constructed as part of the proposed development.  
 
Right-turn lane warrants are based on the number of vehicles making right turns, the speed of 
through traffic, and the volume of traffic in the outside travel lane. Typically, right-turn volumes of 
20 or fewer vehicles during the peak hour do not meet right-turn lane warrants; however, where the 
traffic volumes in the outside lane are in excess of 700 vehicles per hour and the intersection is in a 
rural area and provides a connection to a public street, ODOT policy dictates that a right turn lane 
should be provided. 
 
It should be noted that upon completion of the proposed development fewer than 20 northbound 
right-turns are projected for the intersection of Oregon Highway 213 at S Mitchell Lane. The 
volume-based warrant for installation of a right-turn lane will therefore not be triggered by the 
proposed development. Accordingly, the proposed development does not cross a threshold that 
would trigger then need for a right turn lane. Since right-turn lanes are essentially recommended as 
standard for rural public street connections regardless of the volume of turning traffic, this ODOT 
policy would apply to the current configuration equally, regardless of whether any additional trips 
are added to S Mitchell Lane. Based on the crash data only one crash during the five-year analysis 
period may have been associated with a northbound right-turn movement onto S Mitchell Lane. It 
was a northbound rear-end collision that occurred in 2015 when a northbound driver failed to avoid a 
stopped northbound vehicle within the roadway ahead. The crash resulted in property damage only. 
 
Right-turn lanes are recommended to address safety concerns when there is a history of crashes 
susceptible to correction by a right-turn lane and the safety benefits outweigh the associated 
improvement costs. In this case, even considering the projected increase in right turns, the frequency 
and severity of crashes appears to be too low for the benefits of a right-turn lane to outweigh the 
improvement costs. Additionally, it is unclear whether there is sufficient right-of-way to 
accommodate both the necessary southbound left-turn lane and a desired right-turn lane, and unclear 
that a requirement for both lanes would remain proportionate to the actual impact of the proposed 
development. Based on the analysis a right-turn lane can be considered for installation; however, the 
addition of a right-turn lane is not recommended as a condition of the proposed development and 
associated zone change. 
 
For the intersection of S Beavercreek Road at S Lammer Road, no development is currently 
proposed. Examination of the potential future turning movement volumes at the long-range planning 
horizon shows that the left- and right-turn volumes are too low to warrant installation of turn lanes. 
Accordingly, no new turn lanes are recommended in conjunction with the proposed development or 
the proposed zone change. 
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INTERSECTION SIGHT DISTANCE ANALYSIS  

Intersection sight distance was measured for the existing intersection of Highway 213 at S Mitchell 
Road. The posted speed limit along Highway 213 is 55 mph, requiring a minimum of 610 feet of 
intersection sight distance. 

The available intersection sight distances were measured from a position 14.5 feet behind the edge of 
the traveled way with a driver’s eye height 3.5 feet above the driveway surface to an oncoming 
driver’s eye height of 3.5 feet above the surface of the oncoming travel lane. Intersection sight 
distance was measured to be greater than 700 feet in each direction. 

Intersection sight distance was also measured for the existing intersection of S Beavercreek Road at 
S Lammer Road. The posted speed limit along S Beavercreek Road is 45 mph, requiring a minimum 
of 500 feet of intersection sight distance. 

Again, the available intersection sight distances were measured from a position 14.5 feet behind the 
edge of the traveled way with a driver’s eye height 3.5 feet above the driveway surface to an 
oncoming driver’s eye height of 3.5 feet above the surface of the oncoming travel lane. Intersection 
sight distance was measured to be 551 feet to the south and 480 feet to the north. Intersection sight 
distance to the north is restricted by a crest vertical curve on S Beavercreek Road. 

The available intersection sight distance to the north of S Lammer Road along S Beavercreek Road 
is 15 feet short of the desired minimum intersection sight distance. Accordingly, the addition of site 
trips to S Lammer Road will require either mitigation measures to improve sight distance or a 
modification to the Clackamas County sight distance requirements. 

Based on the sight distance analysis, adequate sight distance is available in each direction for safe 
and efficient operation of the intersection of Highway 213 at S Mitchell Road. No sight distance 
mitigations are necessary or recommended in conjunction with the proposed development.  

For the intersection of S Beavercreek Road at S Lammer Road the available sight distance to the 
north is restricted by a crest vertical curve on S Beavercreek Road. Accordingly, it is recommended 
that the applicant either provide physical improvements sufficient to provide 500 feet of intersection 
sight distance to the north or provide an explanation of why the full intersection sight distance 
standard cannot be practically achieved and obtain approval for a modification to the Clackamas 
County intersection sight distance standards for this intersection. 
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TRANSPORTATION PLANNING RULE ANALYSIS 
 
In order to allow the proposed annexation and zone change, Clackamas County must find that the 
requirements of Oregon’s Transportation Planning Rule (OAR 660-012-0060) are met. This rule 
provides guidance regarding whether and how the potential transportation impacts of a plan 
amendment must be mitigated. The relevant portions of the Transportation Planning Rule are quoted 
below, along with responses specific to the proposed annexation and zone change. 

660-012-0060 
Plan and Land Use Regulation Amendments  

(1) If an amendment to a functional plan, an acknowledged comprehensive plan, or a land use 
regulation (including a zoning map) would significantly affect an existing or planned 
transportation facility, then the local government must put in place measures as provided in 
section (2) of this rule, unless the amendment is allowed under section (3), (9) or (10) of this 
rule. A plan or land use regulation amendment significantly affects a transportation facility if 
it would: 

(a) Change the functional classification of an existing or planned transportation facility 
(exclusive of correction of map errors in an adopted plan); 

No changes are proposed to the functional classification of existing or planned transportation 
facilities. 

(b) Change standards implementing a functional classification system; or 

No changes are proposed to the standards implementing the functional classification system. 

(c) Result in any of the effects listed in paragraphs (A) through (C) of this subsection based on 
projected conditions measured at the end of the planning period identified in the adopted TSP. 
As part of evaluating projected conditions, the amount of traffic projected to be generated 
within the area of the amendment may be reduced if the amendment includes an enforceable, 
ongoing requirement that would demonstrably limit traffic generation, including, but not 
limited to, transportation demand management. This reduction may diminish or completely 
eliminate the significant effect of the amendment. 

(A) Types or levels of travel or access that are inconsistent with the functional classification of 
an existing or planned transportation facility; 

Nearly all trips added to the surrounding street network will be passenger vehicle trips since the 
proposed zoning accommodates residential development. The volume of traffic generated as 
described in the Trip Generation section of this report is well within the level that can be safely 
supported on local streets, and the higher-classification streets outside the immediate impact area are 
intended to carry high volumes of traffic including passenger vehicles.  
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Cereghino Subdivision – Traffic Impact Study 25 

(B) Degrade the performance of an existing or planned transportation facility such that it 
would not meet the performance standards identified in the TSP or comprehensive plan; or 

(C) Degrade the performance of an existing or planned transportation facility that is otherwise 
projected to not meet the performance standards identified in the TSP or comprehensive plan. 

In this instance, the southbound approach on Highway 213 at S Mitchell Lane is projected to operate 
with a v/c ratio of 0.82 during the evening peak hour at the 2036 planning horizon. This is above the 
v/c ratio target of 0.75 established in the Oregon Highway Plan. Accordingly, the intersection is 
projected not to meet the performance standard identified in the state’s Transportation System Plan. 
Absent appropriate mitigation, the proposed zone change would result in further degradation of 
performance of this approach. Accordingly, the proposed zone change is projected to significantly 
affect an existing transportation facility. As such, some form of mitigation is required to approve the 
requested zone change. The mitigation requirements are also detailed in the Transportation Planning 
Rule as follows: 

(2) If a local government determines that there would be a significant effect, then the local 
government must ensure that allowed land uses are consistent with the identified function, 
capacity, and performance standards of the facility measured at the end of the planning 
period identified in the adopted TSP through one or a combination of the remedies listed in 
(a) through (e) below, unless the amendment meets the balancing test in subsection (2)(e) of 
this section or qualifies for partial mitigation in section (11) of this rule. A local government 
using subsection (2)(e), section (3), section (10) or section (11) to approve an amendment 
recognizes that additional motor vehicle traffic congestion may result and that other facility 
providers would not be expected to provide additional capacity for motor vehicles in 
response to this congestion. 

(a) Adopting measures that demonstrate allowed land uses are consistent with the planned 
function, capacity, and performance standards of the transportation facility. 

(b) Amending the TSP or comprehensive plan to provide transportation facilities, 
improvements or services adequate to support the proposed land uses consistent with the 
requirements of this division; such amendments shall include a funding plan or mechanism 
consistent with section (4) or include an amendment to the transportation finance plan so 
that the facility, improvement, or service will be provided by the end of the planning period. 

(c) Amending the TSP to modify the planned function, capacity or performance standards of 
the transportation facility. 

(d) Providing other measures as a condition of development or through a development 
agreement or similar funding method, including, but not limited to, transportation system 
management measures or minor transportation improvements. Local governments shall, as 
part of the amendment, specify when measures or improvements provided pursuant to this 
subsection will be provided. 
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As demonstrated in the operational analysis, installation of a southbound left-turn lane on Highway 
213 at Mitchell Lane is more than sufficient to offset the impacts of the proposed zone change. This 
improvement is projected to result in improved operation of the intersection as compared to 
background traffic conditions at the planning horizon. Accordingly, if this improvement is required 
as a condition of development the significant affect of the proposed zone change will be fully 
addressed, and the Transportation Planning Rule will be satisfied. Since the southbound left-turn lane 
will be warranted under year 2023 traffic conditions, it is recommended that the turn lane be installed 
prior to occupancy of the proposed residential development. No other mitigation is recommended in 
conjunction with the proposed zone change. 
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CONCLUSIONS 

The study intersections are projected to operate acceptably per ODOT and Clackamas County 
standards through 2023 either with or without the addition of site trips from the proposed 
development. No operational mitigations are necessary or recommended in conjunction with the 
proposed development. 

 
The intersection of Highway 213 at S Mitchell Lane is not projected to meet ODOT’s performance 
target under year 2036 traffic conditions either with or without the addition of site trips from the 
proposed zone change. If a southbound left-turn lane is provided on the Highway 213 approach to 
Mitchell Lane in conjunction with the proposed zone change, intersection operation is projected to 
improve as compared to background conditions. Based on the queueing analysis, it is recommended 
that a storage length of 100 feet be provided for the future southbound left-turn lane on Highway 213 
at Mitchell Lane. 

 
An examination of crash data for the most recent five years shows no significant crash trends that 
may be indicative of design deficiencies. The intersection crash rates were determined to be well 
below the 90th percentile crash rate for similar intersections in Oregon. No specific crash mitigations 
are recommended. 
 
A left-turn lane is projected to be warranted and is recommended for installation on the southbound 
Highway 213 approach to Mitchell Lane in conjunction with the proposed development. A right-turn 
lane is currently warranted on the northbound Highway 213 approach to Mitchell Lane; however, the 
proposed development is not projected to impact the need for this right-turn lane. 

 
Clackamas County should require approval of a modification to the county sight distance standards 
or physical improvement of sight lines looking north on S Beavercreek Road from S Lammer Road 
prior to approval of additional homes which will take access to S Beavercreek Road via S Lammer 
Road. 
 
The proposed development will meet the requirements of Oregon’s Transportation Planning Rule 
provided that a southbound left-turn lane is required as a condition of the proposed zone change. The 
turn lane should be installed prior to occupancy of the proposed residential subdivision. 
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(303) 216-2439
www.alltrafficdata.net

Location: 1  OR 213 & S Mitchell Ln AM

Thursday, April 8, 2021Date:

OR 213 OR 213S Mitchell LnS Mitchell Ln

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles PedestriansHeavy Vehicles
Peak Hour

Peak Hour: 07:20 AM - 08:20 AM

Peak 15-Minutes: 08:05 AM - 08:20 AM

553 822

1

4

825553

0

0

0.89
N

S

EW

0.88

0.50

0.90

0.00

(1,534)(990)

(8)

(7)

()

()

(1,535)(992)

0 01

0

0

1

0

0

0

0

0

552
0 822

30

S Mitchell Ln

S Mitchell Ln

OR 213

OR 213

0

0

0

0

N

S

EW

0
0

00

0 0

0
0

0 00

0

0

0

0

0

0

60 36

0

1

3760

0

0 N

S

EW

0

0

60
0 36 10

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 1,2980 0 0 0 0 0 0 0 67 0 0 24 910 0 0 0

7:05 AM 1,3050 0 0 0 0 0 0 0 67 0 0 45 1120 0 0 0

7:10 AM 1,3310 0 0 0 0 0 0 0 68 0 0 25 930 0 0 0

7:15 AM 1,3710 0 0 0 0 0 0 0 71 0 1 35 1080 1 0 0

7:20 AM 1,3790 0 0 0 1 0 0 0 82 0 0 33 1160 0 0 0

7:25 AM 1,3550 0 0 0 0 0 0 0 69 0 0 47 1160 0 0 0

7:30 AM 1,3260 0 0 0 0 0 0 0 57 0 0 41 980 0 0 0

7:35 AM 1,3160 0 0 0 0 0 0 0 68 0 0 63 1310 0 0 0

7:40 AM 1,2990 0 0 0 0 0 0 0 54 0 0 36 910 0 1 0

7:45 AM 1,2960 0 0 0 0 0 0 0 59 0 0 52 1110 0 0 0

7:50 AM 1,2770 0 0 0 0 0 0 0 73 0 0 40 1130 0 0 0

7:55 AM 1,2720 0 0 0 0 0 0 0 73 0 0 45 1180 0 0 0

8:00 AM 1,2350 0 0 0 0 0 0 0 59 0 0 39 980 0 0 0

8:05 AM 0 0 0 0 0 0 0 0 74 0 1 61 1380 0 2 0

8:10 AM 0 0 0 0 0 0 0 0 80 0 0 53 1330 0 0 0

8:15 AM 0 0 0 0 0 0 0 0 74 0 0 42 1160 0 0 0

8:20 AM 0 0 0 0 1 0 0 0 56 0 0 35 920 0 0 0

8:25 AM 0 0 0 0 2 0 0 0 47 0 0 38 870 0 0 0

8:30 AM 0 0 0 0 0 0 0 0 55 0 0 33 880 0 0 0

8:35 AM 0 0 0 0 0 0 0 0 71 0 1 41 1140 1 0 0

8:40 AM 0 0 0 0 1 0 0 0 57 0 0 29 880 1 0 0

8:45 AM 0 0 0 0 0 0 0 0 44 0 0 47 920 0 1 0

8:50 AM 0 0 0 0 0 0 0 0 69 0 0 39 1080 0 0 0

8:55 AM 0 0 0 0 0 0 0 0 37 0 0 44 810 0 0 0

Count Total 0 0 0 0 5 0 0 0 1,531 0 3 987 2,5330 3 4 0

Peak Hour 0 0 0 0 1 0 0 0 822 0 1 552 1,3790 0 3 0

HV% PHF
0.00

0.50

0.90

0.88

0.0%

0.0%

4.5%

10.8%

7.0% 0.89

EB

WB

NB

SB

All
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Location: 1  OR 213 & S Mitchell Ln AM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles on Crosswalk

Heavy VehiclesInterval
Start Time EB NB TotalWB SB

7:00 AM 0 4 0 2 6

7:05 AM 0 5 0 6 11

7:10 AM 0 5 0 3 8

7:15 AM 0 3 0 4 7

7:20 AM 0 3 0 5 8

7:25 AM 0 2 0 2 4

7:30 AM 0 3 0 1 4

7:35 AM 0 1 0 6 7

7:40 AM 0 6 0 5 11

7:45 AM 0 5 0 7 12

7:50 AM 0 5 0 4 9

7:55 AM 0 2 0 8 10

8:00 AM 0 2 0 1 3

8:05 AM 0 4 0 6 10

8:10 AM 0 3 0 5 8

8:15 AM 0 1 0 10 11

8:20 AM 0 5 1 3 9

8:25 AM 0 3 0 4 7

8:30 AM 0 8 0 5 13

8:35 AM 0 4 0 3 7

8:40 AM 0 2 0 4 6

8:45 AM 0 2 0 6 8

8:50 AM 0 5 0 10 15

8:55 AM 0 2 0 5 7

Count Total 0 85 1 115 201

Peak Hour 0 37 0 60 97

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 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
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(303) 216-2439
www.alltrafficdata.net

Location: 1  OR 213 & S Mitchell Ln PM

Thursday, April 8, 2021Date:

OR 213 OR 213S Mitchell LnS Mitchell Ln

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: 04:15 PM - 04:30 PM

1,002 682

8

12

682998

0

0

0.94
N

S

EW

0.95

0.38

0.83

0.00

(1,341)(2,003)

(10)

(19)

()

()

(1,341)(1,994)

0 05

7

0

1

0

0

0

0

0

997
0 675

70

S Mitchell Ln

S Mitchell Ln

OR 213

OR 213

0

0

0

0

N

S

EW

0
0

00

0 0

0
0

0 00

0

0

0

0

0

0

19 24

0

0

2419

0

0 N

S

EW

0

0

19
0 24 00

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 1,6790 0 0 0 0 0 0 0 69 0 1 81 1510 0 0 0

4:05 PM 1,6660 0 0 0 0 0 0 0 52 0 2 70 1250 0 1 0

4:10 PM 1,6870 0 0 0 0 0 0 0 79 0 0 81 1600 0 0 0

4:15 PM 1,6920 0 0 0 0 0 0 0 70 0 0 90 1610 0 1 0

4:20 PM 1,6670 0 0 0 0 0 0 0 60 0 0 82 1420 0 0 0

4:25 PM 1,6600 0 0 0 0 0 0 0 63 0 1 83 1470 0 0 0

4:30 PM 1,6520 0 0 0 0 0 0 0 45 0 0 83 1300 1 1 0

4:35 PM 1,6660 0 0 0 0 0 0 0 63 0 1 80 1440 0 0 0

4:40 PM 1,6570 0 0 0 0 0 0 0 41 0 0 80 1220 0 1 0

4:45 PM 1,6830 0 0 0 0 0 0 0 61 0 0 78 1410 1 1 0

4:50 PM 1,6890 0 0 0 1 0 0 0 47 0 1 89 1400 2 0 0

4:55 PM 1,6730 0 0 0 0 0 0 0 41 0 0 74 1160 1 0 0

5:00 PM 1,6750 0 0 0 0 0 0 0 55 0 0 80 1380 2 1 0

5:05 PM 0 0 0 0 0 0 0 0 50 0 1 94 1460 0 1 0

5:10 PM 0 0 0 0 0 0 0 0 79 0 1 84 1650 0 1 0

5:15 PM 0 0 0 0 0 0 0 0 50 0 1 85 1360 0 0 0

5:20 PM 0 0 0 0 0 0 0 0 56 0 0 79 1350 0 0 0

5:25 PM 0 0 0 0 0 0 0 0 49 0 0 90 1390 0 0 0

5:30 PM 0 0 0 0 0 0 0 0 54 0 0 90 1440 0 0 0

5:35 PM 0 0 0 0 0 0 0 0 54 0 0 79 1350 1 1 0

5:40 PM 0 0 0 0 0 0 0 0 49 0 0 98 1480 1 0 0

5:45 PM 0 0 0 0 0 0 0 0 55 0 1 91 1470 0 0 0

5:50 PM 0 0 0 0 0 0 0 0 40 0 0 84 1240 0 0 0

5:55 PM 0 0 0 0 0 0 0 0 50 0 0 68 1180 0 0 0

Count Total 0 0 0 0 1 0 0 0 1,332 0 10 1,993 3,3540 9 9 0

Peak Hour 0 0 0 0 1 0 0 0 675 0 5 997 1,6920 7 7 0

HV% PHF
0.00

0.38

0.83

0.95

0.0%

0.0%

3.5%

1.9%

2.5% 0.94

EB

WB

NB

SB

All
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Location: 1  OR 213 & S Mitchell Ln 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 2 0 1 3

4:05 PM 0 6 0 5 11

4:10 PM 0 2 0 2 4

4:15 PM 0 4 0 1 5

4:20 PM 0 2 0 2 4

4:25 PM 0 3 0 1 4

4:30 PM 0 1 0 1 2

4:35 PM 0 2 0 1 3

4:40 PM 0 1 0 4 5

4:45 PM 0 3 0 2 5

4:50 PM 0 2 0 1 3

4:55 PM 0 2 0 0 2

5:00 PM 0 1 0 2 3

5:05 PM 0 0 0 1 1

5:10 PM 0 3 0 3 6

5:15 PM 0 3 0 1 4

5:20 PM 0 2 0 1 3

5:25 PM 0 2 0 0 2

5:30 PM 0 0 0 3 3

5:35 PM 0 0 0 6 6

5:40 PM 0 0 0 1 1

5:45 PM 0 3 0 0 3

5:50 PM 0 1 0 2 3

5:55 PM 0 0 0 2 2

Count Total 0 45 0 43 88

Peak Hour 0 24 0 19 43

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 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
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(303) 216-2439
www.alltrafficdata.net

Location: 1  S Beavercreek Rd & S Lammer Rd AM

Wednesday, September 29, 2021Date:

S Beavercreek Rd S Beavercreek RdS Lammer RdS Lammer Rd

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles PedestriansHeavy Vehicles
Peak Hour

Peak Hour: 07:30 AM - 08:30 AM

Peak 15-Minutes: 07:35 AM - 07:50 AM

220 485

0

0

478216

11

8

0.87
N

S

EW

0.71

0.00

0.82

0.54

(793)(381)

()

()

(14)

(21)

(779)(374)

5 00

0

0

0

1

0

9

0

1

215
2 476

00

S Lammer Rd

S Lammer Rd

S Beavercreek Rd

S Beavercreek Rd

0

0

0

0

N

S

EW

0
0

00

0 0

0
0

0 00

0

0

0

0

0

0

18 16

0

0

1618

0

0 N

S

EW

0

0

18
0 16 00

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 6290 0 0 0 0 0 0 1 25 0 0 13 390 0 0 0

7:05 AM 6370 3 0 0 0 0 0 0 19 0 0 15 370 0 0 0

7:10 AM 6580 1 0 0 0 0 0 0 33 0 0 16 500 0 0 0

7:15 AM 6630 2 0 0 0 0 0 0 28 0 0 9 390 0 0 0

7:20 AM 6790 1 0 0 0 0 0 0 26 0 0 13 400 0 0 0

7:25 AM 6900 0 0 0 0 0 0 0 20 0 0 17 370 0 0 0

7:30 AM 7090 0 0 0 0 0 0 0 41 0 0 23 640 0 0 0

7:35 AM 7010 0 0 0 0 0 0 1 33 0 0 33 670 0 0 0

7:40 AM 6740 2 0 0 0 0 0 0 41 0 0 21 661 0 0 1

7:45 AM 6370 1 0 0 0 0 0 0 51 0 0 18 700 0 0 0

7:50 AM 6040 1 0 0 0 0 0 1 53 0 0 10 660 0 0 1

7:55 AM 5760 0 0 0 0 0 0 0 37 0 0 17 540 0 0 0

8:00 AM 5520 1 0 0 0 0 0 0 33 0 0 13 470 0 0 0

8:05 AM 1 0 0 0 0 0 0 0 38 0 0 19 580 0 0 0

8:10 AM 0 1 0 0 0 0 0 0 33 0 0 21 550 0 0 0

8:15 AM 0 1 0 0 0 0 0 0 45 0 0 7 550 0 0 2

8:20 AM 0 1 0 0 0 0 0 0 34 0 0 16 510 0 0 0

8:25 AM 0 1 0 0 0 0 0 0 37 0 0 17 560 0 0 1

8:30 AM 0 1 0 0 0 0 0 0 39 0 0 16 560 0 0 0

8:35 AM 0 0 0 0 0 0 0 0 26 0 0 13 400 0 0 1

8:40 AM 1 0 0 0 0 0 0 0 20 0 0 8 290 0 0 0

8:45 AM 0 1 0 0 0 0 0 0 22 0 0 14 370 0 0 0

8:50 AM 0 0 0 0 0 0 0 1 23 0 0 14 380 0 0 0

8:55 AM 0 0 0 0 0 0 0 0 18 0 0 10 300 0 0 2

Count Total 2 18 0 0 0 0 0 4 775 0 0 373 1,1811 0 0 8

Peak Hour 1 9 0 0 0 0 0 2 476 0 0 215 7091 0 0 5

HV% PHF
0.54

0.00

0.82

0.71

0.0%

0.0%

3.3%

8.2%

4.8% 0.87

EB

WB

NB

SB

All
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Location: 1  S Beavercreek Rd & S Lammer Rd AM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles on Crosswalk

Heavy VehiclesInterval
Start Time EB NB TotalWB SB

7:00 AM 0 0 0 2 2

7:05 AM 0 0 0 2 2

7:10 AM 0 1 0 2 3

7:15 AM 0 0 0 1 1

7:20 AM 0 1 0 0 1

7:25 AM 0 1 0 1 2

7:30 AM 0 0 0 2 2

7:35 AM 0 2 0 2 4

7:40 AM 0 0 0 1 1

7:45 AM 0 5 0 0 5

7:50 AM 0 1 0 0 1

7:55 AM 0 0 0 4 4

8:00 AM 0 2 0 1 3

8:05 AM 0 2 0 0 2

8:10 AM 0 0 0 2 2

8:15 AM 0 2 0 1 3

8:20 AM 0 1 0 2 3

8:25 AM 0 1 0 3 4

8:30 AM 0 0 0 1 1

8:35 AM 0 4 0 0 4

8:40 AM 0 2 0 2 4

8:45 AM 0 0 0 0 0

8:50 AM 0 1 0 0 1

8:55 AM 0 1 0 1 2

Count Total 0 27 0 30 57

Peak Hour 0 16 0 18 34

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 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
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(303) 216-2439
www.alltrafficdata.net

Location: 1  S Beavercreek Rd & S Lammer Rd PM

Wednesday, September 29, 2021Date:

S Beavercreek Rd S Beavercreek RdS Lammer RdS Lammer Rd

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles PedestriansHeavy Vehicles
Peak Hour

Peak Hour: 04:55 PM - 05:55 PM

Peak 15-Minutes: 05:00 PM - 05:15 PM

497 199

1

3

196483

6

15

0.92
N

S

EW

0.94

0.25

0.85

0.67

(444)(932)

(1)

(4)

(31)

(14)

(433)(901)

14 01

0

1

0

1

0

5

0

0

482
0 194

20

S Lammer Rd

S Lammer Rd

S Beavercreek Rd

S Beavercreek Rd

0

0

0

0

N

S

EW

0
0

00

0 0

0
0

0 00

0

0

0

0

0

0

3 5

0

0

53

0

0 N

S

EW

0

0

3
0 5 00

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 6970 0 0 0 0 0 0 0 27 0 0 50 810 0 0 4

4:05 PM 6760 2 0 0 0 0 0 0 18 0 0 45 670 0 0 2

4:10 PM 6700 1 0 0 0 0 0 0 17 0 0 34 540 0 0 2

4:15 PM 6850 0 0 0 0 0 0 0 18 0 1 30 500 0 0 1

4:20 PM 6860 2 0 0 0 0 0 0 20 0 0 45 690 0 0 2

4:25 PM 6700 0 0 0 0 0 0 0 18 0 0 33 510 0 0 0

4:30 PM 6790 0 0 0 0 0 0 0 21 0 0 25 460 0 0 0

4:35 PM 6940 0 0 0 0 0 0 0 26 0 0 37 630 0 0 0

4:40 PM 6920 0 0 0 0 0 0 0 24 0 0 39 650 0 0 2

4:45 PM 6910 1 0 0 0 0 0 0 17 0 0 23 430 0 0 2

4:50 PM 6950 2 0 0 0 0 0 0 24 0 0 29 550 0 0 0

4:55 PM 7000 0 0 0 0 0 0 0 12 0 0 41 530 0 0 0

5:00 PM 6830 0 0 0 0 0 0 0 17 0 0 41 600 0 0 2

5:05 PM 0 0 0 0 0 0 0 0 22 0 0 37 610 0 0 2

5:10 PM 0 1 0 0 0 0 0 0 22 0 0 45 690 0 0 1

5:15 PM 0 0 0 0 0 0 0 0 18 0 1 29 510 0 0 3

5:20 PM 0 0 0 0 0 0 0 0 15 0 0 37 531 0 0 0

5:25 PM 0 1 0 0 0 0 0 0 14 0 0 44 600 0 0 1

5:30 PM 0 1 0 0 0 0 0 0 17 0 0 41 610 0 1 1

5:35 PM 0 0 0 0 0 1 0 0 15 0 0 44 610 0 0 1

5:40 PM 0 0 0 0 0 0 0 0 24 0 0 38 640 0 0 2

5:45 PM 0 1 0 0 0 0 0 0 9 0 0 37 470 0 0 0

5:50 PM 0 1 0 0 0 0 0 0 9 0 0 48 600 0 1 1

5:55 PM 0 0 0 0 0 0 0 0 7 0 0 28 360 0 0 1

Count Total 0 13 0 0 0 1 0 0 431 0 2 900 1,3801 0 2 30

Peak Hour 0 5 0 0 0 1 0 0 194 0 1 482 7001 0 2 14

HV% PHF
0.67

0.25

0.85

0.94

0.0%

0.0%

2.6%

0.6%

1.1% 0.92

EB

WB

NB

SB

All
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Location: 1  S Beavercreek Rd & S Lammer Rd 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 1 0 1 2

4:05 PM 1 0 0 1 2

4:10 PM 0 1 0 2 3

4:15 PM 0 1 0 0 1

4:20 PM 0 2 0 0 2

4:25 PM 0 0 0 0 0

4:30 PM 0 0 0 0 0

4:35 PM 0 1 0 1 2

4:40 PM 0 0 0 0 0

4:45 PM 0 0 0 0 0

4:50 PM 0 0 0 2 2

4:55 PM 0 0 0 0 0

5:00 PM 0 2 0 0 2

5:05 PM 0 1 0 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 2 0 0 2

5:35 PM 0 0 0 0 0

5:40 PM 0 0 0 1 1

5:45 PM 0 0 0 1 1

5:50 PM 0 0 0 1 1

5:55 PM 0 0 0 1 1

Count Total 1 11 0 11 23

Peak Hour 0 5 0 3 8

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 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
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2021 Existing AM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 0 943 3 1 599
Future Vol, veh/h 1 0 943 3 1 599
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 89 89 89 89 89 89
Heavy Vehicles, % 2 2 5 2 2 11
Mvmt Flow 1 0 1060 3 1 673
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1737 1062 0 0 1063 0
          Stage 1 1062 - - - - -
          Stage 2 675 - - - - -
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 96 272 - - 655 -
          Stage 1 332 - - - - -
          Stage 2 506 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 96 272 - - 655 -
Mov Cap-2 Maneuver 96 - - - - -
          Stage 1 332 - - - - -
          Stage 2 505 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 42.9 0 0
HCM LOS E
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 96 655 -
HCM Lane V/C Ratio - - 0.012 0.002 -
HCM Control Delay (s) - - 42.9 10.5 0
HCM Lane LOS - - E B A
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 6th TWSC
2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2021 Existing AM Peak Hour Synchro 11 Light Report
MTA Page 2

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 0 1 0 0 0 2 476 0 0 215 5
Future Vol, veh/h 10 0 1 0 0 0 2 476 0 0 215 5
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 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 3 2 2 8 2
Mvmt Flow 11 0 1 0 0 0 2 547 0 0 247 6
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 801 801 250 802 804 547 253 0 0 547 0 0
          Stage 1 250 250 - 551 551 - - - - - - -
          Stage 2 551 551 - 251 253 - - - - - - -
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 303 318 789 302 316 537 1312 - - 1022 - -
          Stage 1 754 700 - 519 515 - - - - - - -
          Stage 2 519 515 - 753 698 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 302 317 789 301 315 537 1312 - - 1022 - -
Mov Cap-2 Maneuver 302 317 - 301 315 - - - - - - -
          Stage 1 752 700 - 518 514 - - - - - - -
          Stage 2 518 514 - 752 698 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 16.7 0 0 0
HCM LOS C A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1312 - - 320 - 1022 - -
HCM Lane V/C Ratio 0.002 - - 0.04 - - - -
HCM Control Delay (s) 7.7 0 - 16.7 0 0 - -
HCM Lane LOS A A - C A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 - 0 - -
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2021 Existing PM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 7 774 7 5 1144
Future Vol, veh/h 1 7 774 7 5 1144
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, % 2 2 4 2 2 2
Mvmt Flow 1 7 823 7 5 1217
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2054 827 0 0 830 0
          Stage 1 827 - - - - -
          Stage 2 1227 - - - - -
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 61 371 - - 802 -
          Stage 1 430 - - - - -
          Stage 2 277 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 60 371 - - 802 -
Mov Cap-2 Maneuver 60 - - - - -
          Stage 1 430 - - - - -
          Stage 2 272 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 21.6 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 225 802 -
HCM Lane V/C Ratio - - 0.038 0.007 -
HCM Control Delay (s) - - 21.6 9.5 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.1 0 -
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HCM 6th TWSC
2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2021 Existing PM Peak Hour Synchro 11 Light Report
MTA Page 2

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 0 1 0 1 0 0 194 2 1 482 14
Future Vol, veh/h 5 0 1 0 1 0 0 194 2 1 482 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 3 2 2 2 2
Mvmt Flow 5 0 1 0 1 0 0 211 2 1 524 15
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 747 747 532 746 753 212 539 0 0 213 0 0
          Stage 1 534 534 - 212 212 - - - - - - -
          Stage 2 213 213 - 534 541 - - - - - - -
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 329 341 547 330 339 828 1029 - - 1357 - -
          Stage 1 530 524 - 790 727 - - - - - - -
          Stage 2 789 726 - 530 521 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 328 341 547 329 339 828 1029 - - 1357 - -
Mov Cap-2 Maneuver 328 341 - 329 339 - - - - - - -
          Stage 1 530 523 - 790 727 - - - - - - -
          Stage 2 788 726 - 528 520 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 15.5 15.7 0 0
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1029 - - 351 339 1357 - -
HCM Lane V/C Ratio - - - 0.019 0.003 0.001 - -
HCM Control Delay (s) 0 - - 15.5 15.7 7.7 0 -
HCM Lane LOS A - - C C A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -
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Trip Generation Calculation Worksheet

Land Use Description: Single-Family Detached Housing
ITE Land Use Code: 210

Independent Variable: Dwelling Units
Quantity: 49 Dwelling Units

Summary of ITE Trip Generation Data

AM Peak Hour of Adjacent Street Traffic

Trip Rate: 0.74 trips per dwelling unit

Directional Distribution: 25% Entering 75% Exiting

PM Peak Hour of Adjacent Street Traffic

Trip Rate: 0.99 trips per dwelling unit

Directional Distribution: 63% Entering 37% Exiting

Total Weekday Traffic

Trip Rate: 9.44 trips per dwelling unit

Directional Distribution: 50% Entering 50% Exiting

Site Trip Generation Calculations

49 Dwelling Units
Entering Exiting Total

9 27 36
31 18 49
231 231 462

        Data Source: Trip Generation Manual, 10th Edition , Institute of Transportation Engineers, 2017

AM Peak Hour
PM Peak Hour
Weekday
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RRFF-5 Zoning 

 “Rural Residential Farm and Forest 5-Acre” (RRFF-5) zoning allows for residential development of the 
site with a minimum lot size of five acres. At this maximum density, the 110 acres could be developed with 
up to 22 single-family homes, a net increase of 11 dwelling units as compared to the existing FF-10 zoning. 

The trip generation estimate for this zoning scenario was also prepared using data for ITE land use code 
210, Single-Family Detached Housing based on the number of dwelling units. 

Based on the analysis, this potential zone change would result in a net increase of up to 8 trips during the 
morning peak hour, 11 trips during the evening peak hour, and 104 additional daily trips as compared to 
the maximum development potential under the existing zoning. A summary of the trip generation 
calculations is provided in Table 1 below. 

Daily
In Out Total In Out Total Total

Proposed RRFF-5 Zoning (22 homes) 4 12 16 14 8 22 208
  -Existing FF-10 Zoning (11 homes) -2 -6 -8 -7 -4 -11 -104
Net Increase in Site Trips 2 6 8 7 4 11 104

Morning Peak Hour Evening Peak Hour

Table 1 - RRFF-5 Zone Change Trip Generation Summary

 

RA-2 Zoning 

“Rural Area Residential 2-Acre” (RA-2) zoning allows for residential development of the site with a 
minimum lot size of two acres. At this maximum density, the 110 acres could be developed with up to 55 
single-family homes, a net increase of 44 dwelling units as compared to the existing FF-10 zoning. 

The trip generation estimate for this zoning scenario was again prepared using data for ITE land use code 
210, Single-Family Detached Housing based on the number of dwelling units. 

Based on the analysis, the proposed zone change could result in a net increase of up to 33 trips during the 
morning peak hour, 43 trips during the evening peak hour, and 416 daily trips as compared to the maximum 
development potential under the existing zoning. A summary of the trip generation calculations is provided 
in Table 2 below. 

Daily
In Out Total In Out Total Total

Proposed RA-2 Zoning (55 homes) 10 31 41 34 20 54 520
  -Existing FF-10 Zoning (11 homes) -2 -6 -8 -7 -4 -11 -104
Net Increase in Site Trips 8 25 33 27 16 43 416

Morning Peak Hour Evening Peak Hour

Table 2: RA-2 Zone Change Trip Generation
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Transportation Planning Rule Considerations 

Oregon’s Transportation Planning Rule (OAR 660-012-0060) requires that when a plan amendment (such 
as a zone change) is proposed for a property, a determination must be made as to whether the amendment 
would result in a “significant effect” on the transportation system, as measured at the appropriate long-
range planning horizon. Clackamas County’s current Transportation System Plan contemplates operations 
and improvement needs through the year 2033; however, a long-range planning analysis must consider 
conditions at least 15 years into the future. Accordingly, the appropriate long-range planning horizon was 
determined to be represented by year 2036 conditions.  

It is anticipated that either of the proposed zone change options may significantly impact the future 
operation of the intersection of Oregon Highway 213 at S Mitchell Lane, since additional residential 
development would result in increased traffic volumes for the southbound left turn from Highway 213 onto 
S Mitchell Lane. This intersection does not currently have a dedicated left-turn refuge, and since left-turning 
vehicles must wait for gaps in the relatively high northbound through traffic stream the through capacity of 
the southbound lane would be materially impacted by vehicles stopping in the lane while waiting to make 
left turns. 

It should be noted that Oregon Highway Plan policy 1F5 provides that: 

“If an amendment subject to OAR 660-012-0060 increases the volume to capacity ratio further, or 
degrades the performance of a facility so that it does not meet an adopted mobility target at the planning 
horizon, it will significantly affect the facility unless it falls within the thresholds listed below for a small 
increase in traffic.” [emphasis is mine] 
 
It further defines that: 
 
The threshold for a small increase in traffic between the existing plan and the proposed amendment is 
defined in terms of the increase in total average daily trip volumes as follows: 
 
• Any proposed amendment that does not increase the average daily trips by more than 400. 
 

Based on the trip generation analysis, a zone change to RRFF-5 would result in an increase of 104 average 
daily trips, which meets the definition of a small increase in traffic and would therefore be allowable without 
detailed analysis under Oregon’s Transportation Planning Rule. Alternatively, a detailed analysis of 
operation at the long-range planning horizon including identification of appropriate mitigation would be 
required to support a zone change to RA-2 since this zoning would result in an increase of more than 400 
average daily trips. 

 
  

Exhibit 1
Page 401 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 401 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 401 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 401 of 41

Exhibit 5
Page 401 of 20

Exhibit 6
Page 401 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 401 of 11

Appendix N - South System Page 401Exhibit 3B
Page 401 of 56

Exhibit 4
Page 401 of 3

Exhibit 5
Page 401 of 4

Exhibit 6
Page 401 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



  
Cereghino Subdivision – Zone Change Analysis 

May 20, 2021 
Page 4 of 5 

 

Near-Term Safety and Operational Needs 

Based on count data collected on Thursday April 8, 2021 the intersection of Oregon Highway 213 at S 
Mitchell Lane currently accommodates 5 southbound left-turns during the evening peak hour. Based on the 
travel speeds and volumes along the highway, ODOT’s warrant threshold for requiring installation of a 
southbound left-turn lane will be met once traffic volumes reach more than 10 vehicles per hour. Assuming 
that 60 percent of site trips are to and from the north, this threshold would be met during the evening peak 
hour with the addition of 15 or more new homes taking access via S Mitchell Lane. This indicates that a 
new southbound left-turn lane could be needed to support a zone change either to RRFF-5 or RA-2 zoning. 

In addition to examination of the volume-based warrant thresholds, the Oregon Department of 
Transportation may determine that a left-turn lane is needed based on geometric concerns including 
operating speeds and other related safety concerns. Accordingly, the potential need for a southbound left-
turn lane was also discussed with Abraham Tayar, Development Review Engineering Lead for the Oregon 
Department of Transportation. Mr. Tayar indicated that due to the high speeds and high volumes of traffic 
on Oregon Highway 213 a southbound left-turn lane would be requested in conjunction with any new 
development taking access via S Mitchell Lane, regardless of whether or not the development would trigger 
the volume-based warrants. 

Based on the analysis and discussion with ODOT, it is anticipated that a southbound left-turn lane will be 
required in conjunction with development under any of the zoning scenarios, including the existing FF-10 
zoning. 

 

Proportionality Considerations 

When improvements are required in conjunction with a proposed development, the approving jurisdiction 
must determine that the requested improvements are “roughly proportional” to the impact of the proposed 
development. In this instance, the design of a southbound left-turn lane on Oregon Highway 213 serving S 
Mitchell Lane would need to meet the requirements of ODOT’s Highway Design Manual based on a 
minimum design speed of 55 mph. Standard design parameters would include a minimum storage length 
of 100 feet, deceleration length of 320 feet, and appropriate tapers at a rate of 55 to 1 between the existing 
two-lane cross section and a three-lane cross section. Based on these factors, the overall length of the 
highway improvements required to install the turn lane is substantial (well in excess of 1,000 feet), and 
even if adequate right-of-way is available the construction costs would be significant. 

Since ODOT has indicated that a turn lane will be needed regardless of the level of development proposed 
within the subject properties, maximizing the level of development will allow the required improvements 
to be constructed in a manner that is proportionate to the actual impacts of the development and therefore 
conforms to the requirements of federal law.  

Additionally, it should be noted that the addition of a left-turn lane at the intersection will improve the 
safety and operation of the intersection as compared to existing conditions, since vehicles turning onto S 
Mitchell Lane from the highway will be able to wait for gaps in traffic without impeding the flow of through 
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traffic southbound on the highway, and since vehicles exiting S Mitchell Lane onto Highway 213 
southbound will have a refuge space available to facilitate two-stage left turns. These occur when drivers 
exiting Mitchell Lane wait for a gap in the northbound traffic stream, then enter the median area, then wait 
for a gap in the southbound traffic stream to merge into the southbound travel lane. Accommodating this 
turn type will significantly reduce the average delays experienced by drivers exiting from S Mitchell Lane. 

 
Conclusions 

Based on the analysis, it is recommended that RA-2 zoning be proposed for the subject properties. ODOT 
has indicated that costly improvements will be required at the intersection of Oregon Highway 213 and S 
Mitchell Lane, and this higher-density zoning will ensure that the required mitigation is proportionate to 
the actual impacts of future development within the subject properties. A detailed operational and safety 
analysis for this proposed zoning including an assessment of impacts and mitigation needs to address the 
requirements of Oregon’s Transportation Planning Rule will be provided in the Cereghino Subdivision 
Traffic Impact Study. 

If you have any questions regarding this analysis or the associated recommendations, please feel free to 
contact me at (503)537-8511 or mike.ard@gmail.com. 
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Trip Generation Calculation Worksheet

Land Use Description: Single-Family Detached Housing
ITE Land Use Code: 210

Independent Variable: Dwelling Units
Quantity: 11 Dwelling Units

Summary of ITE Trip Generation Data

AM Peak Hour of Adjacent Street Traffic

Trip Rate: 0.74 trips per dwelling unit

Directional Distribution: 25% Entering 75% Exiting

PM Peak Hour of Adjacent Street Traffic

Trip Rate: 0.99 trips per dwelling unit

Directional Distribution: 63% Entering 37% Exiting

Total Weekday Traffic

Trip Rate: 9.44 trips per dwelling unit

Directional Distribution: 50% Entering 50% Exiting

Site Trip Generation Calculations

11 Dwelling Units
Entering Exiting Total

2 6 8
7 4 11

52 52 104

        Data Source: Trip Generation Manual, 10th Edition , Institute of Transportation Engineers, 2017

AM Peak Hour
PM Peak Hour
Weekday
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Trip Generation Calculation Worksheet

Land Use Description: Single-Family Detached Housing
ITE Land Use Code: 210

Independent Variable: Dwelling Units
Quantity: 22 Dwelling Units

Summary of ITE Trip Generation Data

AM Peak Hour of Adjacent Street Traffic

Trip Rate: 0.74 trips per dwelling unit

Directional Distribution: 25% Entering 75% Exiting

PM Peak Hour of Adjacent Street Traffic

Trip Rate: 0.99 trips per dwelling unit

Directional Distribution: 63% Entering 37% Exiting

Total Weekday Traffic

Trip Rate: 9.44 trips per dwelling unit

Directional Distribution: 50% Entering 50% Exiting

Site Trip Generation Calculations

22 Dwelling Units
Entering Exiting Total

4 12 16
14 8 22
104 104 208

        Data Source: Trip Generation Manual, 10th Edition , Institute of Transportation Engineers, 2017

AM Peak Hour
PM Peak Hour
Weekday
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Trip Generation Calculation Worksheet

Land Use Description: Single-Family Detached Housing
ITE Land Use Code: 210

Independent Variable: Dwelling Units
Quantity: 55 Dwelling Units

Summary of ITE Trip Generation Data

AM Peak Hour of Adjacent Street Traffic

Trip Rate: 0.74 trips per dwelling unit

Directional Distribution: 25% Entering 75% Exiting

PM Peak Hour of Adjacent Street Traffic

Trip Rate: 0.99 trips per dwelling unit

Directional Distribution: 63% Entering 37% Exiting

Total Weekday Traffic

Trip Rate: 9.44 trips per dwelling unit

Directional Distribution: 50% Entering 50% Exiting

Site Trip Generation Calculations

55 Dwelling Units
Entering Exiting Total

10 31 41
34 20 54
260 260 520

        Data Source: Trip Generation Manual, 10th Edition , Institute of Transportation Engineers, 2017

AM Peak Hour
PM Peak Hour
Weekday
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2023 Background AM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 0 958 3 1 609
Future Vol, veh/h 1 0 958 3 1 609
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 89 89 89 89 89 89
Heavy Vehicles, % 2 2 5 2 2 11
Mvmt Flow 1 0 1076 3 1 684
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1764 1078 0 0 1079 0
          Stage 1 1078 - - - - -
          Stage 2 686 - - - - -
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 92 266 - - 646 -
          Stage 1 327 - - - - -
          Stage 2 500 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 92 266 - - 646 -
Mov Cap-2 Maneuver 92 - - - - -
          Stage 1 327 - - - - -
          Stage 2 499 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 44.6 0 0
HCM LOS E
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 92 646 -
HCM Lane V/C Ratio - - 0.012 0.002 -
HCM Control Delay (s) - - 44.6 10.6 0
HCM Lane LOS - - E B A
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 6th TWSC
2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2023 Background AM Peak Hour Synchro 11 Light Report
MTA Page 2

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 0 1 0 0 0 2 495 0 0 224 5
Future Vol, veh/h 10 0 1 0 0 0 2 495 0 0 224 5
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 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 3 2 2 8 2
Mvmt Flow 11 0 1 0 0 0 2 569 0 0 257 6
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 833 833 260 834 836 569 263 0 0 569 0 0
          Stage 1 260 260 - 573 573 - - - - - - -
          Stage 2 573 573 - 261 263 - - - - - - -
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 288 304 779 288 303 522 1301 - - 1003 - -
          Stage 1 745 693 - 505 504 - - - - - - -
          Stage 2 505 504 - 744 691 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 287 303 779 287 302 522 1301 - - 1003 - -
Mov Cap-2 Maneuver 287 303 - 287 302 - - - - - - -
          Stage 1 744 693 - 504 503 - - - - - - -
          Stage 2 504 503 - 743 691 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 17.4 0 0 0
HCM LOS C A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1301 - - 304 - 1003 - -
HCM Lane V/C Ratio 0.002 - - 0.042 - - - -
HCM Control Delay (s) 7.8 0 - 17.4 0 0 - -
HCM Lane LOS A A - C A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 - 0 - -
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2023 Background PM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 7 787 7 5 1163
Future Vol, veh/h 1 7 787 7 5 1163
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, % 2 2 4 2 2 2
Mvmt Flow 1 7 837 7 5 1237
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2088 841 0 0 844 0
          Stage 1 841 - - - - -
          Stage 2 1247 - - - - -
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 58 365 - - 792 -
          Stage 1 423 - - - - -
          Stage 2 271 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 57 365 - - 792 -
Mov Cap-2 Maneuver 57 - - - - -
          Stage 1 423 - - - - -
          Stage 2 266 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 22.2 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 218 792 -
HCM Lane V/C Ratio - - 0.039 0.007 -
HCM Control Delay (s) - - 22.2 9.6 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.1 0 -

Exhibit 1
Page 412 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 412 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 412 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 412 of 41

Exhibit 5
Page 412 of 20

Exhibit 6
Page 412 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 412 of 11

Appendix N - South System Page 412Exhibit 3B
Page 412 of 56

Exhibit 4
Page 412 of 3

Exhibit 5
Page 412 of 4

Exhibit 6
Page 412 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



HCM 6th TWSC
2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2023 Background PM Peak Hour Synchro 11 Light Report
MTA Page 2

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 0 1 0 1 0 0 202 2 1 501 14
Future Vol, veh/h 5 0 1 0 1 0 0 202 2 1 501 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 3 2 2 2 2
Mvmt Flow 5 0 1 0 1 0 0 220 2 1 545 15
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 777 777 553 776 783 221 560 0 0 222 0 0
          Stage 1 555 555 - 221 221 - - - - - - -
          Stage 2 222 222 - 555 562 - - - - - - -
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 314 328 533 315 325 819 1011 - - 1347 - -
          Stage 1 516 513 - 781 720 - - - - - - -
          Stage 2 780 720 - 516 510 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 313 328 533 314 325 819 1011 - - 1347 - -
Mov Cap-2 Maneuver 313 328 - 314 325 - - - - - - -
          Stage 1 516 512 - 781 720 - - - - - - -
          Stage 2 779 720 - 514 509 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 15.9 16.1 0 0
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1011 - - 336 325 1347 - -
HCM Lane V/C Ratio - - - 0.019 0.003 0.001 - -
HCM Control Delay (s) 0 - - 15.9 16.1 7.7 0 -
HCM Lane LOS A - - C C A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2023 Background plus Site AM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 12 16 958 7 6 609
Future Vol, veh/h 12 16 958 7 6 609
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 89 89 89 89 89 89
Heavy Vehicles, % 2 2 5 2 2 11
Mvmt Flow 13 18 1076 8 7 684
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1778 1080 0 0 1084 0
          Stage 1 1080 - - - - -
          Stage 2 698 - - - - -
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 91 265 - - 643 -
          Stage 1 326 - - - - -
          Stage 2 494 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 89 265 - - 643 -
Mov Cap-2 Maneuver 89 - - - - -
          Stage 1 326 - - - - -
          Stage 2 485 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 37.1 0 0.1
HCM LOS E
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 143 643 -
HCM Lane V/C Ratio - - 0.22 0.01 -
HCM Control Delay (s) - - 37.1 10.7 0
HCM Lane LOS - - E B A
HCM 95th %tile Q(veh) - - 0.8 0 -
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HCM 6th TWSC
2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2023 Background plus Site AM Peak Hour Synchro 11 Light Report
MTA Page 2

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 0 1 0 0 0 2 495 0 0 224 5
Future Vol, veh/h 10 0 1 0 0 0 2 495 0 0 224 5
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 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 3 2 2 8 2
Mvmt Flow 11 0 1 0 0 0 2 569 0 0 257 6
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 833 833 260 834 836 569 263 0 0 569 0 0
          Stage 1 260 260 - 573 573 - - - - - - -
          Stage 2 573 573 - 261 263 - - - - - - -
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 288 304 779 288 303 522 1301 - - 1003 - -
          Stage 1 745 693 - 505 504 - - - - - - -
          Stage 2 505 504 - 744 691 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 287 303 779 287 302 522 1301 - - 1003 - -
Mov Cap-2 Maneuver 287 303 - 287 302 - - - - - - -
          Stage 1 744 693 - 504 503 - - - - - - -
          Stage 2 504 503 - 743 691 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 17.4 0 0 0
HCM LOS C A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1301 - - 304 - 1003 - -
HCM Lane V/C Ratio 0.002 - - 0.042 - - - -
HCM Control Delay (s) 7.8 0 - 17.4 0 0 - -
HCM Lane LOS A A - C A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 - 0 - -
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2023 Background plus Site PM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 8 18 787 19 24 1163
Future Vol, veh/h 8 18 787 19 24 1163
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, % 2 2 4 2 2 2
Mvmt Flow 9 19 837 20 26 1237
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2136 847 0 0 857 0
          Stage 1 847 - - - - -
          Stage 2 1289 - - - - -
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 54 362 - - 783 -
          Stage 1 420 - - - - -
          Stage 2 258 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 48 362 - - 783 -
Mov Cap-2 Maneuver 48 - - - - -
          Stage 1 420 - - - - -
          Stage 2 231 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 43.8 0 0.2
HCM LOS E
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 120 783 -
HCM Lane V/C Ratio - - 0.23 0.033 -
HCM Control Delay (s) - - 43.8 9.8 0
HCM Lane LOS - - E A A
HCM 95th %tile Q(veh) - - 0.8 0.1 -
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HCM 6th TWSC
2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2023 Background plus Site PM Peak Hour Synchro 11 Light Report
MTA Page 2

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 0 1 0 1 0 0 202 2 1 501 14
Future Vol, veh/h 5 0 1 0 1 0 0 202 2 1 501 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 3 2 2 2 2
Mvmt Flow 5 0 1 0 1 0 0 220 2 1 545 15
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 777 777 553 776 783 221 560 0 0 222 0 0
          Stage 1 555 555 - 221 221 - - - - - - -
          Stage 2 222 222 - 555 562 - - - - - - -
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 314 328 533 315 325 819 1011 - - 1347 - -
          Stage 1 516 513 - 781 720 - - - - - - -
          Stage 2 780 720 - 516 510 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 313 328 533 314 325 819 1011 - - 1347 - -
Mov Cap-2 Maneuver 313 328 - 314 325 - - - - - - -
          Stage 1 516 512 - 781 720 - - - - - - -
          Stage 2 779 720 - 514 509 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 15.9 16.1 0 0
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1011 - - 336 325 1347 - -
HCM Lane V/C Ratio - - - 0.019 0.003 0.001 - -
HCM Control Delay (s) 0 - - 15.9 16.1 7.7 0 -
HCM Lane LOS A - - C C A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2023 Bkgd + Site w SBLT Lane AM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 12 16 958 7 6 609
Future Vol, veh/h 12 16 958 7 6 609
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 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 2 2 5 2 2 11
Mvmt Flow 13 18 1076 8 7 684
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1778 1080 0 0 1084 0
          Stage 1 1080 - - - - -
          Stage 2 698 - - - - -
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 91 265 - - 643 -
          Stage 1 326 - - - - -
          Stage 2 494 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 90 265 - - 643 -
Mov Cap-2 Maneuver 218 - - - - -
          Stage 1 326 - - - - -
          Stage 2 489 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 22 0 0.1
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 243 643 -
HCM Lane V/C Ratio - - 0.129 0.01 -
HCM Control Delay (s) - - 22 10.7 -
HCM Lane LOS - - C B -
HCM 95th %tile Q(veh) - - 0.4 0 -
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2023 Bkgd + Site w SBLT Lane PM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 8 18 787 19 24 1163
Future Vol, veh/h 8 18 787 19 24 1163
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 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 2 2 4 2 2 2
Mvmt Flow 9 19 837 20 26 1237
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2136 847 0 0 857 0
          Stage 1 847 - - - - -
          Stage 2 1289 - - - - -
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 54 362 - - 783 -
          Stage 1 420 - - - - -
          Stage 2 258 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 52 362 - - 783 -
Mov Cap-2 Maneuver 165 - - - - -
          Stage 1 420 - - - - -
          Stage 2 249 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 20.2 0 0.2
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 265 783 -
HCM Lane V/C Ratio - - 0.104 0.033 -
HCM Control Delay (s) - - 20.2 9.8 -
HCM Lane LOS - - C A -
HCM 95th %tile Q(veh) - - 0.3 0.1 -
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2036 Background AM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 3 1073 4 2 682
Future Vol, veh/h 3 3 1073 4 2 682
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 5 2 2 11
Mvmt Flow 3 3 1166 4 2 741
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1913 1168 0 0 1170 0
          Stage 1 1168 - - - - -
          Stage 2 745 - - - - -
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 75 235 - - 597 -
          Stage 1 296 - - - - -
          Stage 2 469 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 75 235 - - 597 -
Mov Cap-2 Maneuver 75 - - - - -
          Stage 1 296 - - - - -
          Stage 2 466 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 38.5 0 0
HCM LOS E
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 114 597 -
HCM Lane V/C Ratio - - 0.057 0.004 -
HCM Control Delay (s) - - 38.5 11.1 0
HCM Lane LOS - - E B A
HCM 95th %tile Q(veh) - - 0.2 0 -
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HCM 6th TWSC
2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2036 Background AM Peak Hour Synchro 11 Light Report
MTA Page 2

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 0 1 0 0 0 2 641 0 0 289 5
Future Vol, veh/h 11 0 1 0 0 0 2 641 0 0 289 5
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 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 3 2 2 8 2
Mvmt Flow 13 0 1 0 0 0 2 737 0 0 332 6
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1076 1076 335 1077 1079 737 338 0 0 737 0 0
          Stage 1 335 335 - 741 741 - - - - - - -
          Stage 2 741 741 - 336 338 - - - - - - -
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 197 219 707 197 218 418 1221 - - 869 - -
          Stage 1 679 643 - 408 423 - - - - - - -
          Stage 2 408 423 - 678 641 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 197 218 707 196 217 418 1221 - - 869 - -
Mov Cap-2 Maneuver 197 218 - 196 217 - - - - - - -
          Stage 1 677 643 - 407 422 - - - - - - -
          Stage 2 407 422 - 677 641 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 23.3 0 0 0
HCM LOS C A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1221 - - 210 - 869 - -
HCM Lane V/C Ratio 0.002 - - 0.066 - - - -
HCM Control Delay (s) 8 0 - 23.3 0 0 - -
HCM Lane LOS A A - C A A - -
HCM 95th %tile Q(veh) 0 - - 0.2 - 0 - -
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2036 Background PM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 9 881 9 9 1302
Future Vol, veh/h 3 9 881 9 9 1302
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 95 95 95 95 95 95
Heavy Vehicles, % 2 2 4 2 2 2
Mvmt Flow 3 9 927 9 9 1371
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2321 932 0 0 936 0
          Stage 1 932 - - - - -
          Stage 2 1389 - - - - -
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 41 323 - - 732 -
          Stage 1 383 - - - - -
          Stage 2 231 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 39 323 - - 732 -
Mov Cap-2 Maneuver 39 - - - - -
          Stage 1 383 - - - - -
          Stage 2 219 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 40.1 0 0.1
HCM LOS E
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 115 732 -
HCM Lane V/C Ratio - - 0.11 0.013 -
HCM Control Delay (s) - - 40.1 10 0
HCM Lane LOS - - E A A
HCM 95th %tile Q(veh) - - 0.4 0 -
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HCM 6th TWSC
2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2036 Background PM Peak Hour Synchro 11 Light Report
MTA Page 2

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 0 1 0 1 0 0 261 2 1 649 15
Future Vol, veh/h 5 0 1 0 1 0 0 261 2 1 649 15
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 3 2 2 2 2
Mvmt Flow 5 0 1 0 1 0 0 284 2 1 705 16
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1001 1001 713 1001 1008 285 721 0 0 286 0 0
          Stage 1 715 715 - 285 285 - - - - - - -
          Stage 2 286 286 - 716 723 - - - - - - -
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 222 243 432 222 240 754 881 - - 1276 - -
          Stage 1 422 434 - 722 676 - - - - - - -
          Stage 2 721 675 - 421 431 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 221 243 432 221 240 754 881 - - 1276 - -
Mov Cap-2 Maneuver 221 243 - 221 240 - - - - - - -
          Stage 1 422 434 - 722 676 - - - - - - -
          Stage 2 720 675 - 420 431 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 20.4 20.1 0 0
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 881 - - 241 240 1276 - -
HCM Lane V/C Ratio - - - 0.027 0.005 0.001 - -
HCM Control Delay (s) 0 - - 20.4 20.1 7.8 0 -
HCM Lane LOS A - - C C A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -

Exhibit 1
Page 423 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 423 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 423 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 423 of 41

Exhibit 5
Page 423 of 20

Exhibit 6
Page 423 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 423 of 11

Appendix N - South System Page 423Exhibit 3B
Page 423 of 56

Exhibit 4
Page 423 of 3

Exhibit 5
Page 423 of 4

Exhibit 6
Page 423 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2036 Background plus Site AM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 12 17 1073 7 6 682
Future Vol, veh/h 12 17 1073 7 6 682
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 5 2 2 11
Mvmt Flow 13 18 1166 8 7 741
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1925 1170 0 0 1174 0
          Stage 1 1170 - - - - -
          Stage 2 755 - - - - -
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 73 235 - - 595 -
          Stage 1 295 - - - - -
          Stage 2 464 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 72 235 - - 595 -
Mov Cap-2 Maneuver 72 - - - - -
          Stage 1 295 - - - - -
          Stage 2 455 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 44.9 0 0.1
HCM LOS E
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 121 595 -
HCM Lane V/C Ratio - - 0.261 0.011 -
HCM Control Delay (s) - - 44.9 11.1 0
HCM Lane LOS - - E B A
HCM 95th %tile Q(veh) - - 1 0 -
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HCM 6th TWSC
2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2036 Background plus Site AM Peak Hour Synchro 11 Light Report
MTA Page 2

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 12 0 2 0 0 0 2 641 0 0 289 6
Future Vol, veh/h 12 0 2 0 0 0 2 641 0 0 289 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 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 3 2 2 8 2
Mvmt Flow 14 0 2 0 0 0 2 737 0 0 332 7
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1077 1077 336 1078 1080 737 339 0 0 737 0 0
          Stage 1 336 336 - 741 741 - - - - - - -
          Stage 2 741 741 - 337 339 - - - - - - -
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 197 219 706 196 218 418 1220 - - 869 - -
          Stage 1 678 642 - 408 423 - - - - - - -
          Stage 2 408 423 - 677 640 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 197 218 706 195 217 418 1220 - - 869 - -
Mov Cap-2 Maneuver 197 218 - 195 217 - - - - - - -
          Stage 1 676 642 - 407 422 - - - - - - -
          Stage 2 407 422 - 675 640 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 22.7 0 0 0
HCM LOS C A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1220 - - 220 - 869 - -
HCM Lane V/C Ratio 0.002 - - 0.073 - - - -
HCM Control Delay (s) 8 0 - 22.7 0 0 - -
HCM Lane LOS A A - C A A - -
HCM 95th %tile Q(veh) 0 - - 0.2 - 0 - -
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2036 Background plus Site PM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 8 18 881 20 24 1302
Future Vol, veh/h 8 18 881 20 24 1302
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 95 95 95 95 95 95
Heavy Vehicles, % 2 2 4 2 2 2
Mvmt Flow 8 19 927 21 25 1371
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2359 938 0 0 948 0
          Stage 1 938 - - - - -
          Stage 2 1421 - - - - -
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 39 321 - - 724 -
          Stage 1 381 - - - - -
          Stage 2 223 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 33 321 - - 724 -
Mov Cap-2 Maneuver 33 - - - - -
          Stage 1 381 - - - - -
          Stage 2 191 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 64.3 0 0.2
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 87 724 -
HCM Lane V/C Ratio - - 0.315 0.035 -
HCM Control Delay (s) - - 64.3 10.2 0
HCM Lane LOS - - F B A
HCM 95th %tile Q(veh) - - 1.2 0.1 -
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HCM 6th TWSC
2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2036 Background plus Site PM Peak Hour Synchro 11 Light Report
MTA Page 2

Intersection
Int Delay, s/veh 0.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 0 1 0 1 0 1 261 2 1 649 16
Future Vol, veh/h 7 0 1 0 1 0 1 261 2 1 649 16
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 3 2 2 2 2
Mvmt Flow 8 0 1 0 1 0 1 284 2 1 705 17
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1004 1004 714 1003 1011 285 722 0 0 286 0 0
          Stage 1 716 716 - 287 287 - - - - - - -
          Stage 2 288 288 - 716 724 - - - - - - -
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 220 242 431 221 240 754 880 - - 1276 - -
          Stage 1 421 434 - 720 674 - - - - - - -
          Stage 2 720 674 - 421 430 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 219 242 431 220 240 754 880 - - 1276 - -
Mov Cap-2 Maneuver 219 242 - 220 240 - - - - - - -
          Stage 1 421 434 - 719 673 - - - - - - -
          Stage 2 718 673 - 420 430 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 21 20.1 0 0
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 880 - - 233 240 1276 - -
HCM Lane V/C Ratio 0.001 - - 0.037 0.005 0.001 - -
HCM Control Delay (s) 9.1 0 - 21 20.1 7.8 0 -
HCM Lane LOS A A - C C A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 1 Cereghino Subdivision 7:20 am 04/08/2020 2036 Bkgd + Site w SBLT Lane AM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 12 17 1073 7 6 682
Future Vol, veh/h 12 17 1073 7 6 682
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 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 5 2 2 11
Mvmt Flow 13 18 1166 8 7 741
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1925 1170 0 0 1174 0
          Stage 1 1170 - - - - -
          Stage 2 755 - - - - -
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 73 235 - - 595 -
          Stage 1 295 - - - - -
          Stage 2 464 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 72 235 - - 595 -
Mov Cap-2 Maneuver 195 - - - - -
          Stage 1 295 - - - - -
          Stage 2 458 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 24.4 0 0.1
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 217 595 -
HCM Lane V/C Ratio - - 0.145 0.011 -
HCM Control Delay (s) - - 24.4 11.1 -
HCM Lane LOS - - C B -
HCM 95th %tile Q(veh) - - 0.5 0 -
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HCM 6th TWSC
1: Hwy 213 & Mitchell Lane 11/14/2021

Scenario 2 Cereghino Subdivision 4:15 pm 04/08/2021 2036 Bkgd + Site w SBLT Lane PM Peak Hour Synchro 11 Light Report
MTA Page 1

Intersection
Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 8 18 881 20 24 1302
Future Vol, veh/h 8 18 881 20 24 1302
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 - - - 100 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 4 2 2 2
Mvmt Flow 8 19 927 21 25 1371
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2359 938 0 0 948 0
          Stage 1 938 - - - - -
          Stage 2 1421 - - - - -
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 39 321 - - 724 -
          Stage 1 381 - - - - -
          Stage 2 223 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 38 321 - - 724 -
Mov Cap-2 Maneuver 141 - - - - -
          Stage 1 381 - - - - -
          Stage 2 215 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 22.8 0 0.2
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 230 724 -
HCM Lane V/C Ratio - - 0.119 0.035 -
HCM Control Delay (s) - - 22.8 10.2 -
HCM Lane LOS - - C B -
HCM 95th %tile Q(veh) - - 0.4 0.1 -
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Queuing and Blocking Report
2036 Bkgd + Site w SBLT Lane AM Peak Hour 11/14/2021

Scenario 1 Cereghino Subdivision SimTraffic Report
MTA Page 1

Intersection: 1: Hwy 213 & Mitchell Lane

Movement WB SB
Directions Served LR L
Maximum Queue (ft) 133 32
Average Queue (ft) 46 4
95th Queue (ft) 109 21
Link Distance (ft) 622
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct

Movement EB NB
Directions Served LTR LTR
Maximum Queue (ft) 44 10
Average Queue (ft) 10 0
95th Queue (ft) 35 5
Link Distance (ft) 563 599
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 0
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Queuing and Blocking Report
2036 Bkgd + Site w SBLT Lane PM Peak Hour 11/14/2021

Scenario 2 Cereghino Subdivision SimTraffic Report
MTA Page 1

Intersection: 1: Hwy 213 & Mitchell Lane

Movement WB SB
Directions Served LR L
Maximum Queue (ft) 232 56
Average Queue (ft) 102 16
95th Queue (ft) 266 44
Link Distance (ft) 622
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: S Beavercreek Rd & S Lammer Rd/S Camellia Ct

Movement EB WB SB
Directions Served LTR LTR LTR
Maximum Queue (ft) 39 24 15
Average Queue (ft) 9 1 1
95th Queue (ft) 32 9 11
Link Distance (ft) 563 485 635
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 0
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Preliminary Traffic Signal Warrant Analysis

Project Name: Cereghino Subdivision

Intersection: Oregon Highway 213 at Mitchell Lane

Scenario: 2036 Background plus Zone Change

Number of Major Street Lanes: 1 PM Peak Hour Volume 2229 (sum of both approaches)

Number of Minor Street Lanes 1 PM Peak Hour Volume 9 (highest‐volume approach)a

Posted or 85th percentile speed > 40 mph: Yes 1

Isolated Population Less than 10,000: No 0 0.7

Major Street Minor Street 100% 80% 70% 56% 100% 80% 70% 56%

1 1 500 400 350 280 150 120 105 84

2 or more 1 600 480 420 336 150 120 105 84

2 or more 2 or more 600 480 420 336 200 160 140 112

1 2 or more 500 400 350 280 200 160 140 112

Major Street Minor Street 100% 80% 70% 56% 100% 80% 70% 56%

1 1 750 600 525 420 75 60 53 42

2 or more 1 900 720 630 504 75 60 53 42

2 or more 2 or more 900 720 630 504 100 80 70 56

1 2 or more 750 600 525 420 100 80 70 56

Warrant Anaylsis Calculations

Condition A ‐ Minimum Vehicular Volume

        Major Street Volume 500

        Minor Street Volume 150

Condition B ‐ Interruption of Continuous Traffic

        Major Street Volume 750

        Minor Street Volume 75

Combination Warrantc

        Major Street Volume 600

        Minor Street Volume 120

a Minor‐Street right turn volumes are reduced to account for the impact of right‐turns on red.
b Eighth‐highest hour volumes are calculated as 5.65 percent of the expected daily traffic volume.
c This warrant should be used only after adequate trial of other alternatives has failed to solve traffic problems.

5 84 No

1259 420

1259 525

5 53 No

5 105 No

Warrant 1, Eight‐Hour Vehicular Volume

Warrant Satisfied?Minimum Volume8th Highest Hourb

1259 350

Condition A ‐ Minimum Vehicular Volume

Condition B ‐ Interruption of Continuous Traffic

Number of lanes for moving Vehicles per hour on major street Vehicles per hour on minor street

traffic on each approach (total of both approaches) (total of both approaches)

Vehicles per hour on major street Vehicles per hour on minor street

(total of both approaches)(total of both approaches)

Number of lanes for moving

traffic on each approach
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Preliminary Traffic Signal Warrant Analysis

Project Name: Cereghino Subdivision

Intersection: S Beavercreek Road at S Lammer Road

Scenario: 2036 Background plus Zone Change

Number of Major Street Lanes: 1 PM Peak Hour Volume 930 (sum of both approaches)

Number of Minor Street Lanes 1 PM Peak Hour Volume 7 (highest‐volume approach)a

Posted or 85th percentile speed > 40 mph: Yes 1

Isolated Population Less than 10,000: No 0 0.7

Major Street Minor Street 100% 80% 70% 56% 100% 80% 70% 56%

1 1 500 400 350 280 150 120 105 84

2 or more 1 600 480 420 336 150 120 105 84

2 or more 2 or more 600 480 420 336 200 160 140 112

1 2 or more 500 400 350 280 200 160 140 112

Major Street Minor Street 100% 80% 70% 56% 100% 80% 70% 56%

1 1 750 600 525 420 75 60 53 42

2 or more 1 900 720 630 504 75 60 53 42

2 or more 2 or more 900 720 630 504 100 80 70 56

1 2 or more 750 600 525 420 100 80 70 56

Warrant Anaylsis Calculations

Condition A ‐ Minimum Vehicular Volume

        Major Street Volume 500

        Minor Street Volume 150

Condition B ‐ Interruption of Continuous Traffic

        Major Street Volume 750

        Minor Street Volume 75

Combination Warrantc

        Major Street Volume 600

        Minor Street Volume 120

a Minor‐Street right turn volumes are reduced to account for the impact of right‐turns on red.
b Eighth‐highest hour volumes are calculated as 5.65 percent of the expected daily traffic volume.
c This warrant should be used only after adequate trial of other alternatives has failed to solve traffic problems.

4 84 No

525 420

525 525

4 53 No

4 105 No

8th Highest Hourb Minimum Volume Warrant Satisfied?

525 350

Condition B ‐ Interruption of Continuous Traffic

Number of lanes for moving Vehicles per hour on major street Vehicles per hour on minor street

traffic on each approach (total of both approaches) (total of both approaches)

Warrant 1, Eight‐Hour Vehicular Volume

Condition A ‐ Minimum Vehicular Volume

Number of lanes for moving Vehicles per hour on major street Vehicles per hour on minor street

traffic on each approach (total of both approaches) (total of both approaches)
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Left‐Turn Lane Warrant Analysis (ODOT Methodology)

Project Name: Cereghino Subdivision

Approach: OR Highway 213 Southbound

Scenario: 2023 Background plus Site Trips

Number of Advancing Lanes: 1

Number of Opposing Lanes: 1

Major‐Street Design Speed: 55 mph

AM Volume PM Volume

Advancing Volume for Design Hour: 615 1187

Opposing Volume for Design Hour: 965 806

Design Hour Volume Per Lane: 1580 1993

Number of Left Turns per Hour: 6 24

Left‐turn lane warrants satisfied? NO YES
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Left‐Turn Lane Warrant Analysis (ODOT Methodology)

Project Name: Cereghino Subdivision

Approach: S Beavercreek Road Northbound

Scenario: 2036 Background plus Zone Change

Number of Advancing Lanes: 1

Number of Opposing Lanes: 1

Major‐Street Design Speed: 45 mph

AM Volume PM Volume

Advancing Volume for Design Hour: 643 264

Opposing Volume for Design Hour: 295 667

Design Hour Volume Per Lane: 938 931

Number of Left Turns per Hour: 2 1

Left‐turn lane warrants satisfied? NO NO
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Right‐Turn Lane Warrant Analysis (ODOT Methodology)

Project Name: Cereghino Subdivision

Approach: Oregon Highway 213 Northbound at Mitchell Lane

Scenario: 2023 Background plus Site Trips

Major‐Street Design Speed: 55 mph

AM Volume PM Volume <45 >45 Test 1 Test 2

Number of Right Turns per Hour: 7 19 20 20 20 20

Approaching DVH in Outside Lane: 965 806 20 20 20 20

Calculated Turn Volume Threshold: 20 20

Right Turn Volume Exceeds Threshold? NO NO

Exhibit 1
Page 439 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 439 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 439 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 439 of 41

Exhibit 5
Page 439 of 20

Exhibit 6
Page 439 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 439 of 11

Appendix N - South System Page 439Exhibit 3B
Page 439 of 56

Exhibit 4
Page 439 of 3

Exhibit 5
Page 439 of 4

Exhibit 6
Page 439 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



Right‐Turn Lane Warrant Analysis (ODOT Methodology)

Project Name: Cereghino Subdivision

Approach: S Beavercreek Road Southbound

Scenario: 2036 Background plus Zone Change

Major‐Street Design Speed: 45 mph

AM Volume PM Volume <45 >45 Test 1 Test 2

Number of Right Turns per Hour: 6 16 73.80714286 36.4 36.4 36.4

Approaching DVH in Outside Lane: 295 667 24.38428571 20 20 20

Calculated Turn Volume Threshold: 36 20

Right Turn Volume Exceeds Threshold? NO NO
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F:\1B County & City Design Review\Pre-App, Design Review & Land Use Applications\21418 S Hwy 213\LAND USE\21418 S Hwy 213 - 
CRW comments ZPAC0102-20(10-26-20).docx 

Date: October 27, 2020 SENT VIA EMAIL 

To: Ben Blessing, Planning 
Clackamas County 

From: Betty Johnson, Engineering Associate 
Clackamas River Water 

Subject: Notice of Design Review Application: File #ZPAC0102-20 

Applicant: Jessey Cereghino 
13820 S John Wayne Ln, 
Mulino, 97042  

Street Address:  2148 S Hwy 213, Oregon City, 97045  

Legal Description: 32E21 00200 and 32E22 00200 

Comments: 

1. CRW currently has the following infrastructure available within the public right-of-way to
serve the site:

a. 12-inch ductile iron waterline located within S Hwy 213;
b. 6-inch steel waterline located within S Lammer Road.

2. CRW currently is serving the site with the following service:
a. NA

3. Water Distribution Design & Infrastructure Requirements:
a. Per Section 18 of CRW’s Rules and Regulations, all water improvements designed and

constructed by the Applicant to serve the proposed development must meet all standards
and specifications of CRW; must be reviewed and approved by Clackamas River Water
(Engineering) prior to issuance of a Clackamas County Development Permit, and must
consider the following:

i. The size of a water main available to the site is limited to the size, pressure and
volume within an existing or future water main serving the property. Where the
demand exceeds the water main capacity, the Applicant is responsible for the total
costs of a water main enlargement or extension required to meet the proposed
demand.

1. Applicant shall install at their expense all improvements necessary to
provide water service to their development.

2. Option 1:
a. This development will be required to construct at a minimum the

following (see Option 1 below for reference):
b. 8-inch waterline from S Hwy 213 through the development,

either within the public right-of-way or a waterline easement to
Lot 10, Lot 11 can be served from S Lammer Rd to provide
adequate water and fireflow protection.
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3. Option 2: 
a. This development will be required to construct at a minimum the 

following (see Option 2 below for reference): 
b. 8-inch waterline from S Hwy 213 through the development, 

either within the public right-of-way or a waterline easement, to 
Lot 22, Lot 23 can be served from S Lammer Rd to provide 
adequate water and fireflow protection.  
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4. Option 3: 
a. This development will be required to construct at a minimum the 

following (see Option 3 below for reference): 
i. 8-inch waterline from S Hwy 213 through the 

development either, within the public right-of-way or 
waterline easements, to serve all lots west of the creek 
(Beavercreek);   

ii. Potential creek crossing with a 8-inch waterline from Lot 
18 to Lot 43-52;  

iii. If no creek crossing, then construction of an 8-inch 
waterline from S Beavercreek Rd along S Lammer Rd to 
Lot 43 will be required.  Depending on demand 
requirements for this Option, the developer may be 
required to complete a looped system including creek 
crossing to connect the entire subdivision (west and east 
of the creek). Additionally, CRW’s Master Plan has 
identified a further upgrade to the S Lammer Road 
waterline (CIP D-72) where all cost will be borne by the 
Applicant.   

iv. All required waterline is to provide adequate water and 
fireflow protection.  

                                          
                                                                                                               

                                                    
ii. The applicant shall provide a minimum 20-foot wide but up to a 30-foot wide 

waterline easement depending on location to accommodate public improvements 
if public right-of-way is not required or obtained with Options 1 through 3.   

iii. Any added fire hydrants on the existing or new waterlines will be reviewed by 
CRW for available capacity.  CRW shall have the sole authority for making the 
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determination of existing mainline capacity and its ability to meet the proposed 
demands of the development. The cost of any mainline work required to serve the 
development shall be borne entirely by the applicant. 

b. Hydraulic modeling is required to determine if the existing waterlines within S Hwy 213, S 
Lammer Rd, and the proposed waterlines accompanying the Option selected by the 
applicant, will meet the required domestic and fireflow demands. The expense of the 
hydraulic modeling shall be borne by the applicant. 

c. CRW will not approve plans that include hardscape landscaping (except grass or shallow 
root plantings) or structures (such as walls, drainage systems, or permanent structures of 
any type) placed within easements. 

d. Any block wall or other fence shall be designed and constructed around the outside of the 
easement(s), to allow the District direct access to vault(s) and inlet piping from the 
adjacent right-of-way. 

e. No fencing or gates shall be erected that will impede the reading or maintenance of 
domestic or fire meters. Gates keys, codes, or other devices necessary for site security that 
will or could block access to waterline easements and obstruct access to water meters, shall 
be provided to CRW.   

f. The average system pressure range at the hydrant located at the intersection of S Stonebridge 

Dr and S Hwy 213 is approximately 70-96psi.  

g. Where static water pressure is in excess of eighty (80) pounds per square inch, or other 
pressure as may be stipulated by the Oregon Uniform Plumbing Code, an approved 
pressure regulator shall be provided, installed, and maintained by the Customer and the 
pressure reduced below eighty (80) pounds per square inch. 

h. Water service solely for private fire protection purposes to a customer owned fire sprinkler 

system are classified as a fire service connection (restricted water use). 

i. The size of a fire service connection available at any site is limited to the size, pressure and 

volume within the existing water main serving the property. Where the demand exceeds 

the water main capacity, the Applicant is responsible for the total costs of a water main 

enlargement or extension required to meet the capacity. 

j. Private fire sprinkler systems shall be installed where required and shall be provided, 

owned, maintained, and tested by the customer.  All fire services shall be metered and 

protected from backflow. 

 

4. Service Connection and System Development Charges: 
a. Per Section 8 of CRW’s Rules and Regulations, the following will be required when the 

Clackamas County Development Permit is issued for the parcel or per ZDO1006.05.F:  

i. “Water service will be provided only from pipes or mains located within public streets, alleys or 
rights-of-way, or within easements furnished CRW, and to property or premises with frontage to 
such mains…”  

ii. “Each dwelling or building will be provided with its own water service connection and meter …” 
This means that each building will have its own domestic service connection from 
the newly constructed waterlines within the public right-of-way or the dedicated 
waterline easement. 

i. The Customer shall pay for the abandonment of the existing water service 
connection if it is deemed no longer necessary to serve the property. 

b. If the proposed development plans to serve each parcel with a private well(s) the applicant 
must abide by the requirements of ORS 92.090. 

c. Any water supply (well) on or available to the premises, in addition to CRW’s approved 
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potable water supply, is considered to be an auxiliary water supply.   
i. If the well is to remain in service to the existing home, and the owner requests a 

domestic service connection from the District, premise isolation by a reduced 
pressure backflow assembly is required.   

ii. If the well is to remain in service but disconnected from the existing home and 
the owner requests a domestic service connection from the District, premise 
isolation by a backflow assembly is required. 

d. System Development Charges (SDC):   
ii. The SDC is based on meter size.   2020-2021 Water Rate, Connection & System 

Development Charges are attached for reference. 
iii. The current SDC will be collected when the site has been issued a Building Permit 

from Clackamas County and a CRW Water Service Application has been 
requested by the owner/builder. 

 
5. District Approvals: 

k. Provide waterline plans stamped by an Oregon-registered professional engineer, for review 
and approval by Clackamas River Water. 

l. The Developer will be required to pay a time and materials deposit to the District for a Plan 
Check and Inspection fee prior to review of any construction plans.  Any unused portion of 
the deposit will be reimbursed, or if any monies are due the developer will be billed.  

m. Upon construction plan review there may be additional requirements as set forth by CRW. 

 
1. Clackamas County Development Permit:  

a. It is the developer's responsibility to acquire any necessary easements for water facilities that 
shall be provided and designated on the final plat, as deemed necessary by the District. 
These easements must have functional access to public right of way and be properly 
recorded. 

b. Fire and domestic water services as approved with this land use application, are intended 
specifically for the lot and are not intended to serve additional parcels or structures which 
may be created in the future. In the event that the parcels and/or lots are further divided to 
create additional parcels or lots, the owner is required to provide separate fire and domestic 
water services per CRW’s Rules and Regulations. 

c. Future fire related improvements will require review and approval of Clackamas County Fire 
District #1 to ensure proper fire coverage and fire service connection installation in 
accordance with applicable regulations along with the appropriate backflow prevention 
assembly and flow detector. 

 
 
CRW has no objections to this application, however these comments are introductory and may change based 
on the County’s land use approval, and preliminary/final design. 
 
For further information regarding water service application please contact Betty Johnson, Engineering 
Associate, at 503-723-2571 or bjohnson@crwater.com. 
 
cc: Clackamas Fire 
      Applicant 
      file 
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CLACKAMAS RIVER WATER
GEOGRAPHIC INFORMATION SYSTEM 

MAP FOR REFERENCE PURPOSES ONLY
The information on this map is derived from 
Clackamas River Water's digital database. 
However, there may be map errors or omissions.  
Please contact Clackamas River Water directly to
verify map information.  Notification of any errors is 
appreciated.
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Drawing Name: GIS-Development
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Project ID: D‐72
Project Name: S Lammer Rd Pipe Upsize
Facility Type: Pipe

Pressure Zone: Beaver Creek

Project Description:

Project Cost Estimate:

Construction 

Contingency

Engineer/ 

Legal/Admin

Project 

Contingency

30% 25% 20%

2,201 LF 230$                 506,230$         151,869$             126,558$         101,246.00$    885,903$        

885,903$        

Cost Allocation: Project Timing:

Percent Cost Timing Cost

Capacity: 0% ‐$                  2027 885,903$        
Repair & Replacement: 50% 442,951$        
Improvement: 50% 442,951$        

100% 885,903$        

No 885,903$        

Project Location:

Clackamas River Water

Water System Plan

Capital Improvement Program

Replace existing 6" pipe with 8" pipe on S Lammer Rd from S Beavercreek Rd west to end of street.
Purpose:

1. Project is required to provide fire flow.
2. This pipeline will reach its remaining useful life by the year 2019.
3. This pipeline was flagged by CRW as a pipeline with reported leakage.

Project Element Quantity Unit
Unit Cost 

($/Unit)
Subtotal Total Cost

8" Pipe

Total Project Cost

Project Type Project Element

8" Pipe

Project Completed? Total Project Cost

Total Project Cost

Go to CIP Summary Table

Go to Assumptions Tab

Go to Maps Tab
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Water Effective Date: 11/1/2020
SDC Effective Date: 7/1/2020

Bi-Monthly Service Charges for All Direct Service Customers

Meter 
Sizes 

(Inches)

 Domestic 
Service 
Charges 

 Fire 
Service 
Charges 

Connection Fee    
Pre-Run/Install

SDC 
Reimbursement

SDC 
Improvement

Total SDC 
Charges

full 3/4 55.51$    58.10$  500$              TMO 2,461$            3,053$            5,514$    
1 76.70        58.10      600                 TMO 4,101$            5,089$            9,190$    

1 1/2 109.13      69.51      8,199$            10,178$          18,377$  
2 146.61      82.80      13,119$           16,285$          29,404$  
3 235.52      117.72    
4 362.00      187.60    a b
6 678.46      327.37    
8 1,533.44   467.50    
10 2,412.37   747.39    
12 2,914.60   922.14    

Res 18-2014 11/1/2020 (per Ordinance 02-2020 4/15/20)

a Calculated to cover time, materials and overhead. Pre-run refers to
service lines installed by developer during subdivision construction.

b Calculated based upon anticipated water demand as compared to 
equivalent residential units (3/4"). The amounts shown for 1 1/2 & 2"
are minimum charges.

Commodity Charge for Direct Service Customers per 100 Cubic Feet

Single Family Dwelling (3/4 or 1")

Volume Rate
Block 1 1 - 4 2.37$      
Block 2 5 - 8 2.63       
Block 3 9 - 24 3.13       
Block 4 25 & up 3.99       
Leak Relief Rate 1.50       

Multi-Family, Commercial & Industrial (all sizes)

Volume Rate
Block 1 c 2.91$      
Block 2 d 3.63       

c Volume up to 1.5 times average winter consumption
d Volume above 1.5 times average winter consumption

Average Winter Consumption: Total consumption (volume) recorded on a
customer's December and February bills, divided by two.

Water rate, Connection, and System Development Charges
 Clackamas River Water
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 CLACKAMAS COUNTY PLANNING AND ZONING DIVISION 
DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT 

DEVELOPMENT SERVICES BUILDING 
150 BEAVERCREEK ROAD  |  OREGON CITY, OR  97045 

503-742-4500  |  ZONINGINFO@CLACKAMAS.US 
 

 

Updated 1/25/18   Clackamas County Preliminary Statement of Fe -01 

 

PRELIMINARY STATEMENT OF FEASIBILITY 
 
To be completed by the applicant: 
 
Applicant’s Name:             
 
Property Legal Description:  T ____ S, R ____, Section _____, Tax Lot(s) __________   
 
Site Address:       Project Engineer:      
 
Project Title/Description of Proposed Development:        
 
              
 
To be completed by the service provider or surface water management authority: 
 
Check all that apply: 
 
 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. 

 
 Adequate surface water treatment and conveyance is available to serve the development or can 

be made available through improvements completed by the developer or the system owner. 
 
 Water service is available in levels appropriate for the development, and adequate water system 

capacity is available in source, supply, treatment, transmission, storage and distribution or such 
levels and capacity can be made available through improvements completed by the developer or 
the system owner.  This statement  applies  does not apply to fire flows.* 

 
 *If water service is adequate with the exception of fire flows, the applicant shall submit 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. 

   
 This statement is issued subject to conditions of approval set forth in the attached. 
 
 Adequate  sanitary sewer service,  surface water management,  water service cannot be 

provided. 
 
              
Signature of Authorized Representative    Date 
 
              
Title        Name of Service Provider or Surface 
        Water Management Authority 
 
Completion of this statement does not reserve capacity for the development and does not alter an applicant’s obligation to comply with the 
service provider’s or surface water management authority’s regulations.  Completion of this statement does not obligate the service 
provider or surface water management authority to finance or construct improvements necessary to provide adequate service for the 
proposed development.  Completion of this statement does not guarantee that land use approval for the proposed development will be 
granted. 
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F:\1B County & City Design Review\Pre-App, Design Review & Land Use Applications\21418 S Hwy 213\Preliminary Statement of 
Feasibility\21418 S Hwy 213 - Statement of Feasibility Conditions.docx 

 

Attachment 
County Preliminary Statement of Feasibility  
  

To: Jessey Cereghino 

From: Betty Johnson 

Date: October 26, 2020  

Re: 21418 S Hwy 213, Oregon City, 97045 

 

 Comments:   

A. Development will require main extensions per Clackamas River Water Rules and Regulations. 
 
B. “Water service will be provided only from pipes or mains located within public street, alleys or rights-of-way, or within 

easements furnished to CRW, and to property or premises with frontage to such mains…. Each dwelling or building 
will be provided with its own water service connection and meter …No person shall furnish water to other buildings or 
premises without the written approval of the Board, which may be granted in the sole discretion of the Board, and then 
only under the specific terms of an agreement approved by CRW” 

 
C. Fire hydrant number and distribution shall be in accordance with the Oregon Fire Code C105.1 

 
D. Placement of fire hydrant systems shall be in accordance with the Oregon Fire Code 507.5.1 

 
E. Unless Noted on plans or specified otherwise, all construction and backflow devices are to be in 

accordance with the most recent version of Clackamas River Water standards and the Oregon 
Administration Rules (OAR), Chapter 333. 

 
F. All water facilities design, construction, testing and maintenance, where applicable, shall conform to 

the latest adopted revision of the Oregon state Health Division administrative Rules chapter 333 on 
Public water System except where provisions outlined in the Clackamas River Water rules and 
regulations. 

 
G. For design of District’s water system improvements, hydraulic system must be analyzed using the 

worst- case scenario envisioned in the district’s current Water System Facilities Plan.  The water 
system analysis shall be conducted using a simultaneous demand for the maximum (peak) day 
demand or peak hour non-fire demand, whichever is greater, and the fire demand. 

 
H. Any substantial deviation from the approved construction plans must have prior approval of the 

Water District. 
 

I. Easements for water facilities shall be provided along property lines and designated on the final plat, 
as deemed necessary by the Water District. 

 
J. Resale of water purchased from the Water District will not be permitted.  No user shall resell or 

permit resale of water directly to any person, or for any use.  
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K. An approved water system capable of supplying required fire flow for fire protection shall be 

provided to all premises upon which buildings are to be constructed. 
 

L. If water service is adequate with the exception of fire flows, the applicant shall submit a statement to 
Clackamas River Water from the fire district serving the subject property that states that if and /or 
what alternate method of fire protection is acceptable. 

 
M. Upon plan review there may be additional requirements as set forth by the Water District. 

 
N. The applicant must comply with ORS 92.090 if the proposed development plans to serve each parcel 

with a private wells. 
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I. INTRODUCTION 

Pacific Habitat Services, Inc. (PHS) conducted a wetland delineation for the S. Molalla Avenue 
development site in Clackamas County, Oregon (Township 3 South, Range 2 East, Section 21, 
Tax lot 200). This report presents the results of PHS’s wetland delineation within the study area. 
Figures, including a map depicting the location of wetlands within the study area, are located in 
Appendix A. Data sheets documenting on-site conditions are in Appendix B. Ground-level photos 
of the site are located in Appendix C. A discussion of the wetland delineation methodology, 
provided for the client, is in Appendix D. 
 
II. RESULTS AND DISCUSSION 
 
A. Landscape Setting and Land Use 

The study area is located east of S. Molalla Avenue (Highway 213), and north and east of 
S. Mitchell Lane; it consists of one tax lot (TL 200) in Clackamas County, Oregon. Besides 
being bounded by these two roads, the site is bounded to the north by a housing development 
and open space. Land use around the study area includes agriculture, single-family residential, 
and open space. Stone Creek Golf Club is located across Highway 213 from the study area.  
 
The study area consists of gently sloping topography, with the highest elevations located in the 
southwestern portion of the tax lot. Elevations on site range from 520 to 450. The lowest elevations 
are in the central portion of the study area. The site generally consists of land that has been 
managed for agricultural grass seed/hay production and livestock. A single family home, a barn, 
and several outbuildings are located in the west-central portion of the study area. 
 
As stated above, most of the site is fallow pasture, and consists of facultative grasses and weedy 
forbs that are semi-regularly mowed/harvested. A large patch of Himalayan blackberry (Rubus 
armeniacus, FAC) is present in the southeast portion of the study area.  
 
A linear wetland flows north (seasonally) through the central portion of the study area, and is 
described below in Section E.  
 
B. Site Alterations 

Historical photos of the study area from 1952 through 2020 shows very little change on the site. 
No recent fill material or deposits were observed within the study area. 

C. Precipitation Data and Analysis 
 
The fieldwork for the delineation occurred on February 4, 2021, and April 7, 2021; precipitation 
data for the months preceding these dates is summarized below in Table 1.  
 
Table 1 compares the most recent monthly precipitation amounts recorded in Oregon City, OR 
(the closest station to the study area) to the average monthly precipitation recorded in Oregon 
City, as well as to the normal precipitation range as identified in the Natural Resource 
Conservation Service’s (NRCS) WETS climate table for Oregon City. These data show that 
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when rainfall amounts have varied most significantly from the mean, the amounts may also have 
fallen outside the normal range of variability for this area. For this period, November and 
December 2020, and January 2021 were above the normal range of variation; February 2021 was 
within the normal range of variation; and March 2021 was below the normal variation. 

Table 1: Comparison of average and observed monthly precipitation in Oregon City, prior to the 
February and April delineation fieldwork. 

Month 
Average 

Precipitation1

30% Chance Will Have 
Observed 

Precipitation2 
Percent of 

Normal 
Less Than 
Average1 

More Than 
Average1 

November 2020** 6.51 4.46 7.77 7.82 120 
December 2020** 7.30 5.08 8.68 9.42 129 
January 2021** 6.42 4.13 7.73 9.17 143 
February 2021 4.78 3.25 5.71 5.32 111 
March 2021* 5.11 3.56 6.08 3.09 60 

Notes: 1. Source: NRCS WETS Table for Oregon City, OR (Requested years: 1970-2020) (http://agacis.rcc-acis.org) 
 2. Source: NRCS monthly precipitation data ( http://agacis.rcc-acis.org) 
*-----Monthly rainfall was below the ‘normal’ range 
**-----Monthly rainfall was above the ‘normal’ range 
 
Total observed precipitation for the water year up to the month prior to the February field work 
(October 1, 2020, through January 31, 2021) was 23.88 inches, which was approximately 
125 percent of the normal for those months. Table 2 shows daily precipitation totals for the two 
weeks prior to the fieldwork, and on the day of the fieldwork (February 4, 2021).  
 
Table 2: Daily precipitation totals for two weeks prior to and including the day of fieldwork  
 (February 4, 2021). 

Date Precip. (in.)  Date Precip. (in.)  Date Precip. (in.) 

Jan-21 0.08  Jan-26 0.08  Jan-31 0.16 

Jan-22 0.01  Jan-27 0.11  Feb-1 0.17 

Jan-23 0  Jan-28 0.18  Feb-2 0.6 

Jan-24 T  Jan-29 0.03  Feb-3 0.67 

Jan-25 0.39  Jan-30 0.11  Feb-4 0.02 

 
Total observed precipitation for the water year up to the month prior to the April field work 
(October 1, 2020, through March 31, 2021) was 33.77 inches, which was approximately 
113 percent of the normal for those months. Table 3 shows daily precipitation totals for the two 
weeks prior to, and the day of fieldwork (April 7, 2021).  
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Table 3: Daily precipitation totals for two weeks prior to and including the day of fieldwork  
 (April 7, 2021). 

Date Precip. (in.)  Date Precip. (in.)  Date Precip. (in.) 

Mar-24 0.01  Mar-29 0.23  Apr-3 0.00 

Mar-25 0.08  Mar-30 0.04  Apr-4 0.00 

Mar-26 0.02  Mar-31 0  Apr-5 0.00 

Mar-27 0  Apr-1 0.00  Apr-6 0.00 

Mar-28 0  Apr-2 0.00  Apr-7 0.00 

 
The precipitation fluctuations preceding the delineation are not expected to have affected the 
wetland boundaries because the delineation generally relied on the presence of hydric soil 
indicators, algal mats, and topography to define the wetland/upland boundary. The wetlands 
appear to be the result of a shallow groundwater table, and are the result of their position in the 
landscape rather than the result of precipitation. 
 
PHS believes that “normal circumstances” in terms of precipitation for this site have generally 
prevailed during the wetland delineation fieldwork. While varied precipitation has fallen in the 
months leading up to the fieldwork, this is typical of late winter and early spring within the 
Willamette Valley.  
 
D. Methods 
 
PHS delineated the limits of the wetlands on the site based on the presence of wetland 
hydrology, hydric soils, and hydrophytic vegetation, in accordance with the Routine On-site 
Determination, as described in the Corps of Engineers Wetland Delineation Manual, Wetlands 
Research Program Technical Report Y-87-1 (“The 1987 Manual”) and the Regional Supplement 
to the Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast 
Region. PHS conducted the wetland delineation within the study area on February 4 and April 7, 
2021. 
 
The entire study area was investigated for the presence of wetlands or other waters. Six wetlands 
were delineated within the study area. Wetlands A through F were delineated based on topographic 
changes and changes from observed hydric soils to soils where no hydric indicators were observed. 
The presence/absence of saturation or a water table within the upper 12 inches of the soil profile, 
as well as algal mats was also used to determine the wetland boundaries. Vegetation within the 
wetland and adjacent upland generally consists of mixed, facultative grasses, and was not a good 
indicator of the wetland/upland boundary. The boundary of Wetland A was determined largely 
though topography, as it is a linear wetland with seasonal flow. 
 
The vegetation throughout the project area generally consists of facultative grasses and weedy forbs 
that are semi-regularly mowed. PHS did not take additional data in areas that are topographically 
higher than the wetlands (other than data needed to verify the wetland/upland boundary).  
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Sample point 2 is located in a topographically low area, west of Wetland A, in the central portion 
of the site. This sample point is representative of the mowed, grassy upland areas throughout the 
site. The upland areas do not exhibit surface indicators of wetlands (i.e. ponded surface water, 
geomorphic position, or stunted/stressed vegetation, FACW or wetter vegetation, etc.). 
 
E. Description of all Wetlands and Other Non-Wetland Waters 
 
Wetlands A, B, C, D, E, and F 

Wetlands A, B, C, D, E, and F are similar in vegetation structure, soils, and hydrology. The 
following table outlines Wetlands A through F. 
 

Table 4. Summary of Wetland Areas within the S. Molalla Avenue Study Area 

Wetland 
Size 

(sq. ft. /acres) 
Cowardin Class 

Hydrogeomorphic 
(HGM) Class 

Dominant Vegetation 

A 20,461 / 0.47 
Palustrine/emergent/ 
seasonally saturated 

(PEMC)
Slope 

Pennyroyale (Mentha pulegium, 
OBL) and sweet vernal grass 

(Anthoxanthum odoratum, FAC)

B 3,010 / 0.07 PEMC Slope Meadow foxtail  
(Alopecurus pratensis, FAC) 

C 285 / 0.01 PEMC Slope Meadow foxtail 

D 10,287 / 0.24 PEMC Slope Meadow foxtail, Colonial bentgrass 
(Agrostis capillaris, FAC) 

E 2,582 / 0.06 PEMC Slope Tall fescue 
(Schedonorus arundinaceus, FAC) 

F 1,774 / 0.04 PEMC Slope Meadow foxtail, bluegrass  
(Poa sp., FAC) 

Total 38,399 / 0.89    

 
Soils within Wetlands A through F meet the hydric soil criteria for Redox Dark Surface (F6) or 
Depleted Dark Surface (F7).  
 
Wetlands A through F exhibited algal mats, surface saturation, a high water table, and/or 
saturation within the upper 12 inches of the soil profile during the delineation. Wetlands B-F do 
not continue offsite. Wetland A continues offsite to the north.  
 
F. Deviation from Local Wetland or National Wetland Inventories 
 
The National Wetland Inventory (NWI) maps a linear riverine wetland through the central 
portion of the site. This is consistent with PHS’ delineation of Wetland A; however, PHS also 
delineated Wetlands B through F. This discrepancy may be due to land use or land cover at the 
time of the NWI mapping.  
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G. Mapping Method 
 
PHS flagged the limits of the wetlands within the study area with blue pin flags; lime green tape 
was used for sample point locations. Ferguson Land Surveying then performed a professional 
land survey of the delineated boundaries. The accuracy of the survey and sample points is sub-
centimeter. Sample points 2 and 15 were placed on the map using field notes; the accuracy of 
these data points is +/- 3 feet.  
 
H. Additional Information 
 
None 
 
I. Results and Conclusions 
 
PHS delineated Wetlands A through F within the study area. The total area of wetland within the 
study area boundary is 38,399 square feet (0.89 acres), as summarized in Table 4 in Section E 
above.  
 
J. Required Disclaimer 
 
This report documents the investigation, best professional judgment and conclusions of the 
investigators. It is correct and complete to the best of our knowledge. It should be considered a 
Preliminary Jurisdictional Determination of wetlands and other waters and used at your own risk 
unless it has been reviewed and approved in writing by the Oregon Department of State Lands in 
accordance with OAR 141-090-0005 through 141-090-0055.  
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FIGURE 

1 
General Location and Topography 

S. Molalla Avenue - Clackamas County, Oregon 
United States Geological Survey (USGS) Oregon City, Oregon 7.5 quadrangle, 2020 

(viewer.nationalmap.gov/basic) 

Project #7152 
2/18/2020 
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FIGURE 

2 
Tax Lot Map 

S. Molalla Avenue - Clackamas County, Oregon 
The Oregon Map (ormap.net) 

Project #7152 
2/18/2021 
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FIGURE 

3 
National Wetland Inventory 

S. Molalla Avenue - Clackamas County, Oregon 
United States Fish and Wildlife Services, Online Wetland Mapper V2, 2020 
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FIGURE 

4 
Soils 

S. Molalla Avenue - Clackamas County, Oregon 
Natural Resources Conservation Services, Web Soil Survey, 2020 

(websoilsurvey.sc.egov.usda.gov) 

Project #7152 
2/18/2021 

Soils  Legend 

24B - Cottrell silty clay loam, 2-8% slopes 

45B - Jory stony silt loam, 2-8% slopes 

92F - Xerochrepts and Haploxerolls, very steep 
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FIGURE 

5 
Aerial Photo 

S. Molalla Avenue - Clackamas County, Oregon 
GoogleEarth, 2020 

Project #7152 
2/18/2021 
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Wetland A
(20,461 sf / 0.47 ac)

H
W

Y 
21

3

LEGEND

Study Area Boundary

Wetland Site Total
(38,399 sf / 0.89 ac)

Wetland B
(3,010 sf / 0.07 ac)

Wetland C
(285 sf / 0.01ac)

Wetland D
(10,287 sf / 0.24 ac)

Wetland E
(2,582 sf / 0.06 ac)

Wetland F
(1,774 sf / 0.04 ac)

Wetland Continues
Beyond Study Area

SOUTH MITCHELL LANE

Existing Culvert

Existing Culvert

MATCH  LINE SEE FIGURE 6B

MATCH  LINE SEE FIGURE 6A

FIGURE

6

Survey provided by
Ferguson Land Surveying Inc.

Wetland Delineation Overview
S. Molalla Avenue  - Clackamas County, Oregon

Pacific Habitat Services,Inc.
9450 SW Commerce Circle, Suite 180 Wilsonville, Oregon 97070
 Phone: (503) 570-0800                Fax (503) 570-0855

6-24-2021

NOTE:
See Figures 6A and 6B for Sample
points and photo points.
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Wetland A
(20,461 sf / 0.47 ac)

LEGEND

Study Area Boundary

Wetland Site Total
(38,399 sf / 0.89 ac)

Sample Point (1-4 and 10-15)

Photo Point (A-C)

Tax Lot Line

Wetland B
(3,010 sf / 0.07 ac)

Wetland C
(285 sf / 0.01 ac)

Wetland D
(10,287 sf / 0.24 ac)

Existing Culvert

1

2

12

3

4

13

14

15

10

11

A

B

C

Wetland A Continues

Beyond Study Area

FIGURE

6A

Survey provided by
Ferguson Land Surveying Inc.
Survey and Sample point accuracy is
sub-centimeter. Accuracy of Sample Points
2 and 15 is +/- 3 feet.

Wetland Delineation
S Molalla Avenue  - Clackamas County, Oregon

Pacific Habitat Services,Inc.
9450 SW Commerce Circle, Suite 180 Wilsonville, Oregon 97070
 Phone: (503) 570-0800                Fax (503) 570-0855

6-24-2021

Match Line See Figure 6B
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8

7
6

9

5

Wetland A
(20,461 sf / 0.47 ac)

LEGEND

Study Area Boundary

Wetland Site Total
(38,399 sf / 0.89 ac)

Sample Point (5-9)

Photo Point (D-F)

Tax Lot Line

D

E

F

Wetland F
(1,774 sf / 0.04 ac)

Existing
Culvert

SOUTH MITCHELL LANE

FIGURE

6B
Wetland Delineation

 S Molalla Avenue  - Clackamas County, Oregon
Pacific Habitat Services,Inc.
9450 SW Commerce Circle, Suite 180 Wilsonville, Oregon 97070
 Phone: (503) 570-0800                Fax (503) 570-0855

6-24-2021

Survey provided by
Ferguson Land Surveying Inc.
Survey and Sample point accuracy is
sub-centimeter. Accuracy of Sample Points
2 and 15 is +/- 3 feet.

Match Line See Figure 6A
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PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 1

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes Yes X No

Yes

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X FAC x 5 = 0
2 (FAC) 0 (A) 0 (B)

3
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

LRR A  45.297676° -122.559257°

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 2/4/2021

Jessey Cereghino

AH/JT Section 21 T3S R2E

Slope Concave

Cottrell silty clay loam None

or Hydrology

or Hydrology

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? X No

Wetland Hydrology Present? X No

Hydrology was re-examined on April 7, 2021. See remarks.

absolute
% cover

1

1
0

100%

FAC Species

OBL Species

0 FACW species

#DIV/0!

5 FACU Species

Alopecurus pratensis 60 UPL Species

Unidentified forb 5 Column Totals

Prevalence Index =B/A =

65

0

Hydrophytic 
Vegetation 
Present?

35
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SOIL PHS # Sampling Point: 1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-3 7.5YR 3/3 98 2
3-7 7.5YR 3/2 90 10 C M Silt Loam

7-13 7.5YR 3/2 90 8 C M Silt Loam
2 C M

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes X No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

X Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

X High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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 Plowed 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 X No

Water Table Present?        Yes X No      Wetland Hydrology Present?
Saturation Present?           Yes X No Yes X No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

10YR 2/1

7152

Matrix Redox Features
Color (moist) Remarks

10YR 2/1 Manganese Nodules
7.5YR 4/6 Blotchy
10YR 3/1 Manganese Nodules

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches): 2
Depth (inches): 0
Depth (inches): 0

Sample point was re-examined on April 7, 2021. Surface water, High Water Table, and Saturation were absent; however, algal matting and 
sparsely vegetated concave surface were present. 
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PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 2

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes X Yes No X
Yes

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X FAC x 5 = 0
2 0 (A) 0 (B)

3
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

LRR A  45.297748° -122.559287°

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 2/4/2021

Jessey Cereghino

AH/JT Section 21 T3S R2E

Slope Concave

Cottrell silty clay loam None

or Hydrology

or Hydrology

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? No

Wetland Hydrology Present? X No

absolute
% cover

1

1
0

100%

FAC Species

OBL Species

0 FACW species

#DIV/0!

5 FACU Species

Alopecurus pratensis 95 UPL Species

Column Totals

Prevalence Index =B/A =

95

0

Hydrophytic 
Vegetation 
Present?

5
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SOIL PHS # Sampling Point: 2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-8 7.5YR 3/1 100 Sandy Loam
8-12 7.5YR 4/3 100 Sandy Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes No X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

X Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

X High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Plowed 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 X No

Water Table Present?        Yes X No      Wetland Hydrology Present?
Saturation Present?           Yes X No Yes X No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

7152

Matrix Redox Features
Color (moist) Remarks

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches): 1
Depth (inches): 0
Depth (inches): 0
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PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 3

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes Yes X No

Yes

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X FAC x 5 = 0
2 0 (A) 0 (B)

3
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

LRR A 45.297722° -122.559057°

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 2/4/2021

Jessey Cereghino

AH/JT Section 21 T3S R2E

Slope Concave

Cottrell silty clay loam None

or Hydrology

or Hydrology

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? X No

Wetland Hydrology Present? X No

absolute
% cover

1

1
0

100%

FAC Species

OBL Species

0 FACW species

#DIV/0!

5 FACU Species

Alopecurus pratensis 60 UPL Species

Column Totals

Prevalence Index =B/A =

60

0

Hydrophytic 
Vegetation 
Present?

40
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SOIL PHS # Sampling Point: 3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-4 7.5YR 3/2 100 Sandy Loam
4-8 7.5YR 3/2 80 20 Sandy Loam

8-13 2.5Y 4/1 10 80 C M Sandy Loam
5 C M
5

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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) X 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):

Depth (inches): Hydric Soil Present?   Yes X No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

X Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

X High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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) Geomorphic Position (D2)

X Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Plowed 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 X No

Water Table Present?        Yes X No      Wetland Hydrology Present?
Saturation Present?           Yes X No Yes X No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

7152

Matrix Redox Features
Color (moist) Remarks

10YR 2/1
7.5YR 4/3 Medium
5YR 3/4 Medium
10YR 2/1

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches): 4
Depth (inches): 0
Depth (inches): 0
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PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 4

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes X Yes No X
Yes

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X (FAC) x 5 = 0
2 FAC 0 (A) 0 (B)

3
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

LRR A  45.297830° -122.558997°

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 2/4/2021

Jessey Cereghino

AH/JT Section 21 T3S R2E

Slope Concave

Cottrell silty clay loam None

or Hydrology

or Hydrology

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? No

Wetland Hydrology Present? X No

absolute
% cover

1

1
0

100%

FAC Species

OBL Species

0 FACW species

#DIV/0!

5 FACU Species

Agrostis sp 90 UPL Species

Alopecurus pratensis 5 Column Totals

Prevalence Index =B/A =

95

0

Hydrophytic 
Vegetation 
Present?

5
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SOIL PHS # Sampling Point: 4

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-7 7.5YR 3/2 100 Sandy Loam
7-12 7.5YR 3/1 100 Sandy Loam
12-13 7.5YR 3/2 100 Sandy Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes No X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

X High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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) Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Plowed 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
Water Table Present?        Yes X No      Wetland Hydrology Present?
Saturation Present?           Yes X No Yes X No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

7152

Matrix Redox Features
Color (moist) Remarks

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): 6
Depth (inches): Surface
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PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 5

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes X Yes No X
Yes X

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 X FAC That are OBL, FACW,  or FAC: (A/B)
2 (FAC)
3 FACU Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X (FAC) x 5 = 0
2 X FACU 0 (A) 0 (B)

3 FAC
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

0

Hydrophytic 
Vegetation 
Present?

112

#DIV/0!

5 FACU Species

Poa sp 75 UPL Species

Leucanthemum vulgare 35 Column Totals

Cirsium arvense 2
Prevalence Index =B/A =

FAC Species

Rosa sp 15
Rubus laciniatus 15

OBL Species

90 FACW species

3
0

15

Rubus armeniacus 60 67%

absolute
% cover

2

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? No

Wetland Hydrology Present? No

Cottrell silty clay loam None

or Hydrology

or Hydrology

LRR A  45.294622° -122.558728°

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 4/7/2021

Jessey Cereghino

MS/JT Section 21 T3S R2E

Slope Slope
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SOIL PHS # Sampling Point: 5

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-11 5YR 3/3 100 Silt Loam
11-16+ 5YR 4/4 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes No X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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 Plowed 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
Water Table Present?        Yes No X      Wetland Hydrology Present?
Saturation Present?           Yes No X Yes No X
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >16
Depth (inches): >16

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

7152

Matrix Redox Features
Color (moist) Remarks
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PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 6

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes Yes X No

Yes

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 X FAC That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X (FAC) x 5 = 0
2 X FAC 0 (A) 0 (B)

3
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:
Recently mowed.

0

Hydrophytic 
Vegetation 
Present?

0

100

#DIV/0!

5 FACU Species

Poa sp. 80 UPL Species

Alopecurus pratensis 20 Column Totals

Prevalence Index =B/A =

FAC Species

OBL Species

10 FACW species

3
0

15

Rubus armeniacus 10 100%

absolute
% cover

3

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? X No

Wetland Hydrology Present? X No

Cottrell silty clay loam None

or Hydrology

or Hydrology

LRR A  45.293462° -122.558745°

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 4/7/2021

Jessey Cereghino

MS/JT Section 21 T3S R2E

Slope Concave
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SOIL PHS # Sampling Point: 6

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-2 7.5YR 3/3 100 Silt Loam
2-9 7.5YR 3/3 90 10 C M Silt Loam

9-12 7.5YR 4/4 97 3 C M Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) X 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):

Depth (inches): Hydric Soil Present?   Yes X No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

X High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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 Plowed 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
Water Table Present?        Yes X No      Wetland Hydrology Present?
Saturation Present?           Yes X No Yes X No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Hydrology information is from February 4, 2021.

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): 0
Depth (inches): 0

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

10YR 3/1 Manganese
10YR 3/1 Manganese

7152

Matrix Redox Features
Color (moist) Remarks
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PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 7

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes X Yes No X
Yes X

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X (FAC) x 5 = 0
2 X FAC 0 (A) 0 (B)

3
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

0

Hydrophytic 
Vegetation 
Present?

105

#DIV/0!

5 FACU Species

Poa sp. 80 UPL Species

Schedonorus arundinaceus 25 Column Totals

Prevalence Index =B/A =

FAC Species

OBL Species

0 FACW species

2
0

100%

absolute
% cover

2

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? No

Wetland Hydrology Present? No

Cottrell silty clay loam None

or Hydrology

or Hydrology

LRR A  45.293468° -122.558700°

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 4/7/2021

Jessey Cereghino

MS/JT Section 21 T3S R2E

Slope None

Exhibit 1
Page 483 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 483 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 483 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 483 of 41

Exhibit 5
Page 483 of 20

Exhibit 6
Page 483 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 483 of 11

Appendix N - South System Page 483Exhibit 3B
Page 483 of 56

Exhibit 4
Page 483 of 3

Exhibit 5
Page 483 of 4

Exhibit 6
Page 483 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



SOIL PHS # Sampling Point: 7

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-11 7.5YR 3/4 100 Silt Loam
11-16 2.5YR 4/4 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes No X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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 Plowed 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
Water Table Present?        Yes No X      Wetland Hydrology Present?
Saturation Present?           Yes No X Yes No X
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

OR's in observed inundated last winter.

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >16
Depth (inches): >16

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

7152

Matrix Redox Features
Color (moist) Remarks

Exhibit 1
Page 484 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 484 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 484 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 484 of 41

Exhibit 5
Page 484 of 20

Exhibit 6
Page 484 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 484 of 11

Appendix N - South System Page 484Exhibit 3B
Page 484 of 56

Exhibit 4
Page 484 of 3

Exhibit 5
Page 484 of 4

Exhibit 6
Page 484 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 8

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): 3

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes X Yes No X
Yes X

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X FAC x 5 = 0
2 FACU 0 (A) 0 (B)

3 FAC
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

0

Hydrophytic 
Vegetation 
Present?

0

111

#DIV/0!

5 FACU Species

Agrostis capillaris 100 UPL Species

Leucanthemum vulgare 10 Column Totals

Cirsium arvense 1
Prevalence Index =B/A =

FAC Species

OBL Species

0 FACW species

1
0

100%

absolute
% cover

1

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? No

Wetland Hydrology Present? No

Cottrell silty clay loam None

or Hydrology

or Hydrology

LRR A  45.293532° -122.558727°

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 4/7/2021

Jessey Cereghino

JT Section 21 T3S R2E

Slope Slope
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Page 485 of 5Exhibit 3A, Page 1 of 1
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Page 485 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 485 of 41

Exhibit 5
Page 485 of 20

Exhibit 6
Page 485 of 86

Exhibit 7 
Page 1 of 1
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SOIL PHS # Sampling Point: 8

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-12 7.5YR 3/3 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes No X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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 Plowed 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
Water Table Present?        Yes No X      Wetland Hydrology Present?
Saturation Present?           Yes No X Yes No X
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Chunks of buried wood.

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >12
Depth (inches): >12

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

7152

Matrix Redox Features
Color (moist) Remarks

Exhibit 1
Page 486 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 486 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 486 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 486 of 41

Exhibit 5
Page 486 of 20

Exhibit 6
Page 486 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 486 of 11

Appendix N - South System Page 486Exhibit 3B
Page 486 of 56

Exhibit 4
Page 486 of 3

Exhibit 5
Page 486 of 4

Exhibit 6
Page 486 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 9

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes X Yes No X
Yes X

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 X (FAC) That are OBL, FACW,  or FAC: (A/B)
2 FACU
3 FACU Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 (FAC) x 5 = 0
2 0 (A) 0 (B)

3
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

0

Hydrophytic 
Vegetation 
Present?

99

1

#DIV/0!

5 FACU Species

Carex sp. 1 UPL Species

Column Totals

Prevalence Index =B/A =

FAC Species

Rubus ursinus 5
Rubus laciniatus 5

OBL Species

100 FACW species

1
0

15

Salix sp. 90 100%

absolute
% cover

1

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? No

Wetland Hydrology Present? No

Cottrell silty clay loam None

or Hydrology

or Hydrology

LRR A  45.293500° -122.558854°

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 4/7/2021

Jessey Cereghino

MS/JT Section 21 T3S R2E

Slope Slope
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Exhibit 8
Page 487 of 11

Appendix N - South System Page 487Exhibit 3B
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SOIL PHS # Sampling Point: 9

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-10 2.5YR 3/3 100 Silt Loam
10-16 7.5YR 3/4 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes No X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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 Plowed 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
Water Table Present?        Yes No X      Wetland Hydrology Present?
Saturation Present?           Yes No X Yes No X
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Chunks of buried wood.

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >16
Depth (inches): >16

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

7152

Matrix Redox Features
Color (moist) Remarks

Exhibit 1
Page 488 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 488 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 488 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 488 of 41

Exhibit 5
Page 488 of 20

Exhibit 6
Page 488 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 488 of 11

Appendix N - South System Page 488Exhibit 3B
Page 488 of 56

Exhibit 4
Page 488 of 3

Exhibit 5
Page 488 of 4

Exhibit 6
Page 488 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 10

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes X Yes No X
Yes X

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X FAC x 5 = 0
2 X FAC 0 (A) 0 (B)

3
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

0

Hydrophytic 
Vegetation 
Present?

0

110

#DIV/0!

5 FACU Species

Agrostis capillaris 60 UPL Species

Schedonorus arundinaceus 50 Column Totals

Prevalence Index =B/A =

FAC Species

OBL Species

0 FACW species

2
0

100%

absolute
% cover

2

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? No

Wetland Hydrology Present? No

Cottrell silty clay loam None

or Hydrology

or Hydrology

LRR A  45.297315° -122.558917°

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 4/7/2021

Jessey Cereghino

MS/JT Section 21 T3S R2E

Slope Slope 
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SOIL PHS # Sampling Point: 10

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-10 7.5YR 3/3 100 Silt Loam
10-14 7.5YR 3/2 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes No X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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 Plowed 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
Water Table Present?        Yes No X      Wetland Hydrology Present?
Saturation Present?           Yes No X Yes No X
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >14
Depth (inches): >14

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

7152

Matrix Redox Features
Color (moist) Remarks

Exhibit 1
Page 490 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 490 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 490 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 490 of 41

Exhibit 5
Page 490 of 20

Exhibit 6
Page 490 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 490 of 11

Appendix N - South System Page 490Exhibit 3B
Page 490 of 56

Exhibit 4
Page 490 of 3

Exhibit 5
Page 490 of 4

Exhibit 6
Page 490 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 11

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes Yes X No

Yes

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X FAC x 5 = 0
2 X FAC 0 (A) 0 (B)

3
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

0

Hydrophytic 
Vegetation 
Present?

100

#DIV/0!

5 FACU Species

Agrostis capillaris 70 UPL Species

Alopecurus pratensis 30 Column Totals

Prevalence Index =B/A =

FAC Species

OBL Species

0 FACW species

2
0

100%

absolute
% cover

2

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? X No

Wetland Hydrology Present? X No

Cottrell silty clay loam None

or Hydrology

or Hydrology

LRR A  45.297388° -122.558927°

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 4/7/2021

Jessey Cereghino

MS/JT Section 21 T3S R2E

Slope Slope

Exhibit 1
Page 491 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 491 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 491 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 491 of 41

Exhibit 5
Page 491 of 20

Exhibit 6
Page 491 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 491 of 11

Appendix N - South System Page 491Exhibit 3B
Page 491 of 56

Exhibit 4
Page 491 of 3

Exhibit 5
Page 491 of 4

Exhibit 6
Page 491 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



SOIL PHS # Sampling Point: 11

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-2 10YR 3/2 100 Silt Loam
2-9 10YR 3/2 95 5 C M Silt Loam

9-16+ 7.5YR 4/4 80 18 D M Silty Clay
2 C M Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes X No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 4A, and 4B)

Saturation (A3) Salt Crust (B11) Drainage Patterns (B10)

X Water Marks (B1) Aquatic Invertebrates (B13) Dry-Season Water Table (C2)

X 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 Plowed 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)

X Sparsely Vegetated Concave Surface (B8)

Field Observations:
Surface Water Present?     Yes No X
Water Table Present?        Yes No X      Wetland Hydrology Present?
Saturation Present?           Yes No X Yes X No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Surface saturation observed winter of 2021.

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >16
Depth (inches): >16

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

10YR 2/1 Mn masses
10YR 3/2
10YR 2/1 Mn masses

7152

Matrix Redox Features
Color (moist) Remarks

Exhibit 1
Page 492 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 492 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 492 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 492 of 41

Exhibit 5
Page 492 of 20

Exhibit 6
Page 492 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 492 of 11

Appendix N - South System Page 492Exhibit 3B
Page 492 of 56
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Page 492 of 3
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Page 492 of 4

Exhibit 6
Page 492 of 2

Exhibit 1
Page 1 of 1

Exhibit 2
Page 1 of 1



PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 12

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes X Yes No X
Yes X

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X FAC x 5 = 0
2 X FAC 0 (A) 0 (B)

3
4
5
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

0

Hydrophytic 
Vegetation 
Present?

110

#DIV/0!

5 FACU Species

Agrostis capillaris 75 UPL Species

Alopecurus pratensis 35 Column Totals

Prevalence Index =B/A =

FAC Species

OBL Species

0 FACW species

2
0

100%

absolute
% cover

2

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? No

Wetland Hydrology Present? No

Cottrell silty clay loam None

or Hydrology

or Hydrology

LRR A 45.2979 -122.5592

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 4/7/2021

Jessey Cereghino

MS/JT Section 21 T3S R2E

Slope Slope

Exhibit 1
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Exhibit 3B
Page 493 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
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SOIL PHS # Sampling Point: 12

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-16 7.5YR 3/3 100 Silty Clay

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes No X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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 Plowed 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
Water Table Present?        Yes No X      Wetland Hydrology Present?
Saturation Present?           Yes No X Yes No X
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >16
Depth (inches): >16

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

7152

Matrix Redox Features
Color (moist) Remarks

Exhibit 1
Page 494 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 494 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 494 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 494 of 41

Exhibit 5
Page 494 of 20

Exhibit 6
Page 494 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 494 of 11

Appendix N - South System Page 494Exhibit 3B
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PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 13

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes Yes X No

Yes

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X FAC x 5 = 0
2 FAC 0 (A) 0 (B)

3 FACU
4 FAC
5 FACU
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

0

Hydrophytic 
Vegetation 
Present?

5

95

Bromus hordeaceus 3
#DIV/0!

5 FACU Species

Shedonorus arundinaceus 84 UPL Species

Holcus lanatus 1 Column Totals

Anthoxanthum odoratum 5
Poa annua 2 Prevalence Index =B/A =

FAC Species

OBL Species

0 FACW species

1
0

100%

absolute
% cover

1

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? X No

Wetland Hydrology Present? X No

Cottrell silty clay loam None

or Hydrology

or Hydrology

LRR A 45.2971 -122.5589

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 4/7/2021

Jessey Cereghino

JT Section 21 T3S R2E

Flat Flat

Exhibit 1
Page 495 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 495 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 495 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
Page 495 of 41

Exhibit 5
Page 495 of 20

Exhibit 6
Page 495 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
Page 495 of 11
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SOIL PHS # Sampling Point: 13

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-2 10YR 3/1 100 Silt Loam
2-12 10YR 3/1 97 3 C M Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes X No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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)

X Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Plowed 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
Water Table Present?        Yes No X      Wetland Hydrology Present?
Saturation Present?           Yes No X Yes X No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >12
Depth (inches): >12

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

7.5YR 4/6 Fine

7152

Matrix Redox Features
Color (moist) Remarks

Exhibit 1
Page 496 of 2Exhibit 2A, Page 1 of 1

Exhibit 2B
Page 496 of 5Exhibit 3A, Page 1 of 1

Exhibit 3B
Page 496 of 14Exhibit 4A, Page 1 of 1

Exhibit 4B
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Exhibit 5
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Exhibit 6
Page 496 of 86

Exhibit 7 
Page 1 of 1

Exhibit 8
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PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 14

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes X Yes No X
Yes X

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 x 1 = 0
= Total Cover x 2 = 0

x 3 = 0
Herb Stratum (plot size: ) x 4 = 0
1 X FAC x 5 = 0
2 X FACU 0 (A) 0 (B)

3 FACU
4 FAC
5 FACU
6 FAC Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes No X

Remarks:

0

Hydrophytic 
Vegetation 
Present?

0

100

Bromus hordeaceus 10
Phleum pratense 2

#DIV/0!

5 FACU Species

Shedonorus arundinaceus 54 UPL Species

Vulpia myurose 30 Column Totals

Anthoxanthum odoratum 3
Poa annua 1 Prevalence Index =B/A =

FAC Species

OBL Species

0 FACW species

2
0

50%

absolute
% cover

1

No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? No

Wetland Hydrology Present? No

Cottrell silty clay loam None

or Hydrology

or Hydrology

LRR A 45.2972 -122.5589

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 4/7/2021

Jessey Cereghino

JT Section 21 T3S R2E

Flat Flat
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SOIL PHS # Sampling Point: 14

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-14 10YR 3/1 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes No X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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 Plowed 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
Water Table Present?        Yes No X      Wetland Hydrology Present?
Saturation Present?           Yes No X Yes No X
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >14
Depth (inches): >14

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

7152

Matrix Redox Features
Color (moist) Remarks
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PHS # 7152

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 15

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): ~2

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: NWI Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks)

Are vegetation Soil significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil 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

Yes Yes X No

Yes

Remarks:

VEGETATION - Use scientific names of plants.
Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)
2
3 Total Number of Dominant

4 Species Across All Strata: (B)
= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 That are OBL, FACW,  or FAC: (A/B)
2
3 Prevalence Index Worksheet:
4 Total % Cover of Multiply by:

5 30 x 1 = 30
= Total Cover 5 x 2 = 10

20 x 3 = 60
Herb Stratum (plot size: ) 20 x 4 = 80
1 X OBL x 5 = 0
2 X FACU 75 (A) 180 (B)

3 FAC
4 FAC
5 FACW
6 Hydrophytic Vegetation Indicators:
7 1- Rapid Test for Hydrophytic Vegetation

8 2- Dominance Test is >50%

= Total Cover X 3-Prevalence Index is ≤ 3.01

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover 1Indicators of hydric soil and wetland hydrology must be present, unless
disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

LRR A 45.2975 -122.5591

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

S. Molalla Avenue City/County: Oregon City/Clackamas 4/7/2021

Jessey Cereghino

JT Section 21 T3S R2E

Ditch Concave

Cottrell silty clay loam None

or Hydrology

or Hydrology

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? X No

Wetland Hydrology Present? X No

absolute
% cover

1

2
0

50%

FAC Species

OBL Species

0 FACW species

2.40

5 FACU Species

Mentha pulegeum 30 UPL Species

Anthoxanthum odoratum 20 Column Totals

Phleum pratense 10
Schedonorus arundinaceus 10 Prevalence Index =B/A =

Camas quamasia 5

75

Farmed site. Anthoxanthum odoratum likely populated the ditch in late spring once the ditch was moist but not saturated. 

0

Hydrophytic 
Vegetation 
Present?

25
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SOIL PHS # Sampling Point: 15

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

(Inches) Color (moist) % % Type1 Loc2 Texture

0-2 10YR 3/1 100 Silt Loam
2-12 10YR 3/1 65 30 C M Silt Loam

5 C M Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining,  M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
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):

Depth (inches): Hydric Soil Present?   Yes X No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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 Plowed 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
Water Table Present?        Yes No X      Wetland Hydrology Present?
Saturation Present?           Yes No X Yes X No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

7152

Matrix Redox Features
Color (moist) Remarks

7.5YR 4/6 Large/Diffuse
10YR 2/1 Mn nodules

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 

problematic.

Type:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >12
Depth (inches): >12
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Appendix C 
 

Site Photos 
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Pacific Habitat Services, Inc. 
9450 SW Commerce Circle, Suite 180 
Wilsonville, OR  97070 

Photo documentation 

S. Molalla Avenue - Clackamas County, Oregon 

Photos taken April 7, 2021 

Project # 7152 
Date 5/14/21 

Photo A: 
Looking southeast at sample points 1 
and 12, Wetland B, and a portion of 
Wetland A. 

Photo B: 
Looking south at Wetland A and 
existing culverts (for access to 
eastern portion of study area. 

Existing Culvert 

Existing Culvert 
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Pacific Habitat Services, Inc. 
9450 SW Commerce Circle, Suite 180 
Wilsonville, OR  97070 

Photo documentation 

S. Molalla Avenue - Clackamas County, Oregon 

Photos taken April 7, 2021 

Project #7152 
Date 5/14/21 

Photo C: 
Looking northwest at sample points 
10 and 11, and Wetland D. 

Photo D: 
Looking south at Sample point 5 
(upland).  
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Pacific Habitat Services, Inc. 
9450 SW Commerce Circle, Suite 180 
Wilsonville, OR  97070 

Photo documentation 

S. Molalla Avenue - Clackamas County, Oregon 

Photos taken April 7, 2021 

Project #7152 
Date 04/14/21 

Photo E: 
Looking east at sample points 6 and 
7, and Wetland F. 

Photo F 
Looking north at Wetland F. 
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Wetland Definitions and Methodology 
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Appendix D – Wetland Definition and Methodology 
Pacific Habitat Services, Inc. 

Page 1 

WATERS OF THE STATE AND WETLAND DEFINITION AND 
CRITERIA 

Regulatory Jurisdiction 

Wetlands and water resources in Oregon are regulated by the Oregon Department of State Lands 
(DSL) under the Removal-Fill Law (ORS 196.800-196.990) and by the U.S. Army Corps of 
Engineers (COE) through Section 404 of the Clean Water Act. 
 
The primary source documents for wetland delineations within Oregon is the Corps of Engineers 
Wetlands Delineation Manual, Technical Report Y-87-1 (Environmental Laboratory 1987) and 
the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western 
Mountains, Valleys, and Coast Region (Version 2.0) (U.S. Army Corps of Engineers, 2010), 
which are required by both DSL and COE.  
 
Waters of This State and Wetland Definition 

Waters of This State are defined as “all natural waterways, tidal and non-tidal bays, intermittent 
streams, constantly flowing streams, lakes, wetlands, that portion of the Pacific Ocean that is in 
the boundaries of this state, all other navigable and non-navigable bodies of water in this state 
and those portions of the ocean shore, as defined in ORS 390.605, where removal or fill 
activities are regulated under a state-assumed permit program as provided in 33 U.S.C. 1344(g) 
of the Federal Water Pollution Control Act, as amended.” (DSL 2014) 
 
Wetlands are defined as “those areas that are inundated or saturated by surface or ground water 
at a frequency and duration sufficient to support, and that under normal circumstances do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions” 
(DSL 2014). 
 
Wetland Criteria 
 
Based on the above definition, three major factors characterize a wetland: hydrology, substrate, 
and biota.  
 
Wetland Hydrology 

Wetland hydrology is related to duration of saturation, frequency of saturation, and critical depth 
of saturation. The 1987 manual defines wetland hydrology as inundation or saturation within a 
major portion of the root zone (usually above 12 inches), typically for at least 12.5% of the 
growing season. The wetland hydrology criterion can be met, however, if saturation within the 
major portion of the root zone is present for only 5% of the growing season, depending on other 
evidence.  
 
The growing season is defined as the portion of the year when soil temperatures at 12.0 inches 
below the soil surface are higher than biological zero (41 degrees Fahrenheit, 5 degrees Celsius), 
but also allows approximation from frost free days, based on air temperature. The growing 
season for any given site or location is determined from US Natural Resources Conservation 
Service, (formerly Soil Conservation Service) data and information. 
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Appendix D – Wetland Definition and Methodology 
Pacific Habitat Services, Inc. 

Page 2 

Wetland hydrologic indicators include the following: visual observation of inundation or 
saturation, watermarks, drift lines, sediment deposits, and/or oxidized rhizospheres with living 
roots. Oxidized rhizospheres are defined as yellowish-red zones around the roots and rhizomes of 
some plants that grow in frequently saturated soils. Other indicators of hydrology, including 
algal mats or crust, iron deposits, surface soil cracks, sparsely vegetated concave surface, salt 
crust, aquatic invertebrates, hydrogen sulfide odor, reduced iron, iron reduction in tilled soils, 
and stunted or stressed plants can also be used to determine the presence of wetland hydrology. 
 
Wetland Substrate (Soils) 

Most wetlands are characterized by hydric soils. Hydric soils are those that are ponded, flooded, 
or saturated for long enough during the growing season to develop anaerobic conditions. Periodic 
saturation of soils causes alternation of reduced and oxidized conditions, which leads to the 
formation of redoximorphic features (gleying and mottling). Mineral hydric soils will be either 
gleyed or will have bright mottles and/or low matrix chroma. The redoximorphic feature known 
as gley is a result of greatly reduced soil conditions, which result in a characteristic grayish, 
bluish or greenish soil color. The term mottling is used to describe areas of contrasting color 
within a soil matrix. The soil matrix is the portion of the soil layer that has the predominant 
color. Soils that have brightly colored mottles and a low matrix chroma are indicative of a 
fluctuating water table. 
 
Hydric soil indicators include organic content of greater than 50% by volume, and/or presence of 
redoximorphic features and dark soil matrix, as determined by the use of a Munsell Soil Color 
Chart. This chart establishes the chroma, value and hue of soils based on comparison with color 
chips. Mineral hydric soil must meet one of the 16 definitions for hydric soil indicators, or be 
classified as a “problem soil” in the Regional Supplement. 
 
Wetland Biota (Vegetation) 

Wetland biota is defined as hydrophytic vegetation. A hydrophyte is a plant species that is capable 
of growing in substrates that are periodically deficient in oxygen as a result of saturated soil 
conditions. The U.S. Fish and Wildlife Service, in the National List of Plant Species that Occur in 
Wetlands, has established five basic groups of vegetation based on their frequency of occurrence in 
wetlands. These categories, referred to as the "wetland indicator status”, are as follows: obligate 
wetland plants (OBL), facultative wetland (FACW), facultative (FAC), facultative upland (FACU), 
and obligate upland (UPL). Table 1 gives a definition of the plant indicator codes. 
 
Table 1. Description of Wetland Plant Indicator Status Codes 

Indicator 
Code   Status 

OBL Obligate wetland. Plants that always occur in standing water or in saturated soils. 
FACW Facultative wetland. Plants that nearly always occur in areas of prolonged flooding or require 

standing water or saturated soils but may, on rare occasions, occur in non-wetlands. 
FAC Facultative. Plants that occur in a variety of habitats, including wetland and mesic to xeric non-

wetland habitats but commonly occur in standing water or saturated soils. 
FACU Facultative upland. Plants that typically occur in xeric or mesic non-wetland habitats but may 

frequently occur in standing water or saturated soils. 
UPL Obligate upland. Plants that rarely occur in water or saturated soils.  
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Appendix D – Wetland Definition and Methodology 
Pacific Habitat Services, Inc. 

Page 3 

Observations of hydrology, soils, and vegetation, were made using the "Routine On-site" 
delineation method as defined in the 1987 manual and the Regional Supplement for areas that 
were not currently in agricultural production. One-foot diameter soil pits were excavated to 20 
inches and soil profiles were examined for hydric soil and wetland hydrology field indicators. In 
addition, a visual absolute-cover estimate of the dominant species of the plant community was 
performed using soil pit locations as a center of reference. Dominant plant species are based on 
estimates of absolute cover for herbaceous, and shrub species within a 5 foot radius of the 
sample point, and basal area cover for tree and woody vine species within a 30 foot radius of the 
sample point. Plant species in each vegetative layer, which are estimated at less than 20% of the 
total cover, are not considered to be dominant. The wetland indicator status is then used to 
determine if there is an overall dominance (greater than 50%) of wetland or upland plant species. 
If less than 50% of the dominant species are hydrophytic, then the prevalence index may be used 
to determine if the subdominant species are hydrophytic. If the prevalence index is less than or 
equal to 3, hydrophytic vegetation criterion is met. 
 
During data collection, the soil profiles were examined for hydric soil and wetland hydrology 
field indicators. Plant species and cover were recorded. Data was recorded on standard data 
sheets, which contain the information specified in the 1987 Corps Manual and the Regional 
Supplement.  
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October 13, 2021  

To Whom it May Concern, 

I have been engaged to conduct onsite septic feasibility and certification of Mr. 
Cereghino’s property at Highway 213 and Mitchell Lane.  I understand the application 
is for 53 lots.  To this point, I have obtained 11 approved onsite wastewater disposal 
evaluations at locations throughout the property. 

I have over 10 years of on-site wastewater permitting and design experience. It is 
evident to me that onsite septic systems are feasible to serve at least 53 
lots.  A septic system typically requires 4500 sq. ft. of drain-field area.   This can be 
further reduced with alternative treatment technology to roughly 1200 sq. ft. The soil 
morphology is uniform throughout and identified as Jory soil. As such, 42 lots can be 
easily accommodated with the current approved areas, within each of the proposed 
lots, and a series of easements if need be.  Although new test pits will be required for 
the additional onsite evaluations, the uniformity of the soil, the size of the lots, and the 
slope of the property indicate that individual onsite disposal systems will be 
permissible for each lot. I see no reasonable way that the necessary septic system 
approvals couldn’t be obtained under current regulations located in OAR 340-071 and 
340-073.

Warm regard,  
Edgard Diaz 
Registered Environmental Health Specialist. 

Edgar Diaz, REHS     Cellphone# 503-989-5059 
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VanArsdel, Ltd. 

Taylor Phillips  
5678 Main St  
New York, NY 90210  
 
September 16, 20XX  

 

Dear Taylor Phillips, 
 
Write the body of your letter here. To update any of the letter's information, select the text, and start 
typing.  
 
Want to change fonts? Go to the Home tab and choose Fonts. You can use a built-in font combination 
or select one of your own.  
 
You can also change the colors of the template to match your personal taste. Go to the Design tab and 
choose a color palette from the Colors menu. Hovering over the different palettes will show you what 
your document would look like with the new palette.  
 
To change the color or font formatting back to the original settings, go to the Design tab, and select the 
Theme menu. From there, choose the option to reset the original template theme. 
 

Warm Regards,  
 

Jordan Mitchell  
CEO  
 
 
5678 Main St.  
New York, NY 90210  
212-555-0199  

www.vanarsdelltd.com | jordan@vanarsdelltd.com 
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VanArsdel, Ltd. 

 

 
5678 Main St.  

New York, NY 90210  
212-555-0199 

Taylor Phillips  
5678 Main St  
New York, NY 90210  
 
September 16, 20XX  

 

Dear Taylor Phillips, 
 
Write the body of your letter here. To update any of the letter's information, select the text, and start 
typing.  
 
Want to change fonts? Go to the Home tab and choose Fonts. You can use a built-in font combination 
or select one of your own.  
 
You can also change the colors of the template to match your personal taste. Go to the Design tab and 
choose a color palette from the Colors menu. Hovering over the different palettes will show you what 
your document would look like with the new palette.  
 
To change the color or font formatting back to the original settings, go to the Design tab, and select 
the Theme menu. From there, choose the option to reset the original template theme. 
 

Warm Regards,  
 

Jordan Mitchell  
CEO  
  

www.vanarsdelltd.com | jordan@vanarsdelltd.com 
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Pacwest Center  |  1211 SW 5th  |  Suite 1900  |  Portland, OR  |  97204  |  M 503-222-9981  |  F 503-796-2900  |  schwabe.com 

 

 

 

Garrett H. Stephenson 
 

Admitted in Oregon 
T: 503-796-2893 
C: 503-320-3715 
gstephenson@schwabe.com 

April 19, 2022 

 

VIA E-MAIL 

Ms. Melissa Ahrens 
Mr. Ben Blessing 
Clackamas County Planning and Zoning 
Development Services Building 
150 Beavercreek Road 
Oregon City, Oregon  97045 

 

 

RE: County File Nos. Z0232-21-ZAP; Applicant’s Transportation Planning Rule 
Response 

Dear Mr. Blessing and Ms. Ahrens: 

This office represents Jessey Cereghino (the “Applicant”) in the above-referenced 
casefile, for a proposed zone change of property located at the intersection of Highway 213 and 
Mitchell Street.  The purpose of this letter is to provide additional information and evidence 
demonstrating how the Application satisfies the transportation planning rule (the “TPR”) set 
forth in OAR 660-012-0050. 

 
1. The Applicant’s significant effect can be mitigated with a left-turn lane on 

Highway 213. 
 

In essence, the TPR requires local governments to determine whether a proposed plan, zone, or 
text amendment would have “significant effect” on the existing or planned transportation system. 
As explained in the Applicant’s completeness response dated November 15, 2021, the 
Application could have a significant effect on the existing or planned transportation system 
(Highway 213) by 2036, but it can be adequately mitigated with a left-turn lane on Highway 213.  
Mike Ard, the Applicant’s transportation engineer, offered the following conclusions on this 
point in his May 20, 2021 traffic impact study: 

“In this instance, the southbound approach on Highway 213 is projected to 
operate with a v/c ratio of 0.78 during the evening peak hour at the 2036 planning 
horizon. This is above the v/c ratio target of 0.75 established in the Oregon 
Highway Plan. Accordingly, the intersection is projected not to meet the 
performance standard identified in the state’s Transportation System Plan. Absent 
appropriate mitigation, the proposed zone change would result in further 
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Ms. Melissa Ahrens 
Mr. Ben Blessing 
April 19, 2022 
Page 2 
 

schwabe.com 
 

degradation of performance of this approach. Accordingly, the proposed zone 
change is projected to significantly affect an existing transportation facility. 

“As demonstrated in the operational analysis, installation of a southbound left-
turn lane on Highway 213 at Mitchell Lane is more than sufficient to offset the 
impacts of the proposed zone change. This improvement is projected to result in 
improved operation of the intersection as compared to background traffic 
conditions at the planning horizon. Accordingly, if this improvement is required 
as a condition of development the significant affect of the proposed zone change 
will be fully addressed, and the Transportation Planning Rule will be satisfied. 
Since the southbound left-turn lane will be warranted under year 2023 traffic 
conditions, it is recommended that the turn lane be installed prior to occupancy of 
the proposed residential development. No other mitigation is recommended in 
conjunction with the proposed zone change.” 

In addition to the above conclusion, the Oregon Department of Transportation (“ODOT”) 
requested the following: 

“In order to comply with the Transportation Planning Rule, the applicant will 
need to demonstrate constructability of the proposed installation of the left turn 
lane. As such, the applicant will need to show that the left turn lane can be 
constructed within the existing public right of way. If additional right of way is 
needed, the applicant should be required to acquire it as part of the land use 
decision for the zone change. Therefore, as part of the completeness review 
ODOT is requesting the County require the applicant to prepare a conceptual 
design layout of the proposed southbound left turn lane on OR 213 consistent 
with ODOT’s Highway Design Manual. The conceptual layout should clearly 
identify the existing right of way. “ 

In response to ODOT’s request, this letter encloses two concepts.  Exhibit 1 shows a concept left 
turn channelization at Mitchell Lane.  Exhibit 2 shows a concept channelization at the new 
access point located north of Mitchell Lane, if additional right-of-way for Mitchell Lane cannot 
be acquired.  Regardless, the enclosed concept plans demonstrate how a left turn lane and 
intersection meeting ODOT’s design standards can be constructed.   

OAR 660-012-0065 is not applicable to the Application and the proposed left turn lane on 
Highway 213. Specifically, OAR 660-012-0065(3)(a)-(o)  allows certain transportation 
improvements on land zoned exclusive farm use that would ordinarily require exceptions to 
Statewide Planning Goals 3, 4, and 11. See Sepulvado v. Douglas County, 60 Or LUBA 365, 365 
(2010); see also Friends of Yamhill County v. Yamhill County, 39 Or LUBA 478, 482 (2001). In 
addition, OAR-012-0065(5) requires compliance with the requirements of ORS 215.296, which 
again only applies in exclusive farm use zones. Because the Application includes a request to 
rezone the subject property from the RR-10 zoning district to the RR-2 zoning district (i.e. not an 
exclusive farm use zone) without a Goal 14 exception, the requirements of OAR-012-0065 are 
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Ms. Melissa Ahrens 
Mr. Ben Blessing 
April 19, 2022 
Page 3 
 

schwabe.com 
 

not applicable to the left lane proposed as mitigation.  See Oregon Shores Conservation 
Coalition v. Curry County, LUBA Nos. 2006-218 and 2006-219 (2007) (application of such 
existing zones to other rural areas is not itself subject to a Goal 14 exception requirement).  

For the above reasons, the County can find that OAR-012-0065 is not applicable and the 
Application satisfies the TPR through the process set forth in OAR 660-012-0060(2)(d).  

 
Best regards, 

 
Garrett H. Stephenson 

GST/jmhi 
Enclosures 
 
cc: Mr. Jessey Cereghino (via email) (w/enclosures) 

PDX\136370\265303\GST\33373566.2 
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	Date: 5/24/21
	File #: Z0232-21-ZAP & Z0233-21-SL
	Applicaiton type: ZONE CHANGE
	date: November 15, 2021
	Staff name: Melissa Ahrens
	Title: Sr. Planner
	Comments: Note, On December 29, 2021, the Applicant extended the 150-day deadline by 45 days to Monday, May 20, 2022. Pursuant to ORS 215.427(5) an additional letter was submitted on February 16, 2022 requesting a further extension of the County’s 150-day decision deadline for the applications by 60 days, to Friday, July 29, 2022. On April 20th, 200 the applicant requested another 30 day time extension to August 29th, 2022.  The applicant also separated out the zone change from the subdivision application.  
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	120-day deadline: 
	150-day deadline: August 29th, 2022


