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NOTICE OF ADOPTED CHANGE TO A
COMPREHENSIVE PLAN OR LAND USE REGULATION

Date: 10/10/2014
Jurisdiction: City of Oregon City
Local fileno.: L 14-02

DLCD fileno.: 005-14

The Department of Land Conservation and Development (DLCD) received the attached notice of
adopted amendment to a comprehensive plan or land use regulation on 10/06/2014. A copy of the
adopted amendment is available for review at the DLCD office in Salem and the local government
office.

Notice of the proposed amendment was submitted to DLCD 47 days prior to the first evidentiary
hearing.

Appeal Procedures

Eligibility to appeal this amendment is governed by ORS 197.612, ORS 197.620, and

ORS 197.830. Under ORS 197.830(9), a notice of intent to appeal aland use decision to LUBA
must be filed no later than 21 days after the date the decision sought to be reviewed became final.
If you have questions about the date the decision became final, please contact the jurisdiction that
adopted the amendment.

A notice of intent to appeal must be served upon the local government and others who received
written notice of the final decision from the local government. The notice of intent to appeal must
be served and filed in the form and manner prescribed by LUBA, (OAR chapter 661, division 10).

If the amendment is not appealed, it will be deemed acknowledged as set forth in

ORS 197.625(1)(a). Please call LUBA at 503-373-1265, if you have questions about appeal
procedures.

DLCD Contact

If you have questions about this notice, please contact DLCD’ s Plan Amendment Specialist at 503-
934-0017 or plan.amendments@state.or.us
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ORDINANCE NO. 14-1012

AN ORDINANCE OF THE CITY OF OREGON CITY ADOPTING AN UPDATE TO THE
OREGON CITY SANITARY SEWER MASTER PLAN, AN ANCILLARY DOCUMENT TO THE
OREGON CITY COMPREHENSIVE PLAN.

WHEREAS, a high gquality, well maintained sanitary sewer system is critical for providing
adequate and reliable sanitary sewer service to the present and future residents of Oregon City;
and

WHEREAS, the Oregon City Sanitary Sewer Master Plan (SSMP) is an ancillary
document to the City’s adopted Comprehensive Plan consistent with federal requirements, state
statutes, and the Statewide Planning Goals; and

WHEREAS, the SSMP identifies current sanitary sewer system capacity concems, build
out capacity concerns, required improvements, a rehabilitation and replacement program and
develops a capital improvement program (CI[P) to meet these needs; and

WHEREAS, adoption of the SSMP will help Oregon City plan for efficient and timely
pravision of sanitary sewer service to planned growth areas within Oregon City's Urban Growth
Boundary; and

WHEREAS, on August 6, 2014, the City Commission adopted Ordinance 14-1006 which
imposed a moratorium on development as a result of sanitary sewer capacity deficiencies within
areas within Oregon City; and

WHEREAS, ORS 197.530(1) requires that the City adopt a program to correct the
problern creating the moratorium within 60 days, or before Octaber 3, 2014; and

WHEREAS, the SSMP identifies solutions necessary to remedy the capacity deficient
sewers and therefore, serves as the City's corrective program.

NOW, THEREFORE, OREGON CITY ORDAINS AS FOLLOWS:

Section1. The City Commission hereby adopts the findings coniained in the Legislative
Staff Report for file LE 14-02 and attached to this Ordinance as Appendix A.

Section 2. The City Commission hereby adopts the SSMP, attached to this Ordinance as
Appendix B, as an ancillary document to the City's Comprehensive Plan.

Section 3.  Adoption of the SSMP, as the corrective program in response to the moratorium,
shall serve to extend the effective date of the moratorium adopted through Ordinance 14-1008,
and shall expire six months from the date of SSMP enactment unless otherwise extended in
accordance with state law.

Read for the first time at a regular meeting of the City Commission held on the 17th day
of September, 2014 and the City Commission finally enacted the foregoing ordinance this 1st
day of October, 2014.

Ordinance No. 14-1012
Effective Date: November 1, 2014
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Nancy Ide, Qjty Recorder City Attorne/f (

Ordinance No. 14-1012
Effective Date: November 1, 2014
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NOTICE OF PUBLIC HEARING

PLANNING COMMISSION HEARING DATE:

On Monday, September 8, 2014 the City of Oregon City - Planning Commission will conduct a public hearing at
7:00 p.m. in the City Hall Commission Chambers at City Hall, 625 Center Street, Oregon City 97045 to consider the
following Type IV application:

CITY COMMISSION HEARING DATE:

On Wednesday, September 17, 2014 the City of Oregon City - City Commission will conduct a public hearing at
7:00 p.m. in the City Hall Commission Chambers at City Hall, 625 Center Street, Oregon City 97045 on the
following Type IV application:

FILE NUMBER: LE-14-0002

APPLICANT: City of Oregon City Public Works Dept., 625 Center Street, Oregon City, OR 97045

REQUEST: Update the Oregon City Sanitary Sewer Master Plan

LOCATION: City-Wide.

PROJECT WEBSITE: http://www.orcity.org/publicworks/sanitary-sewer-master-plan-update

CONTACT PERSON: Pete Walter, AICP, Planner (503) 722-3789

NEIGHBORHOOD ASSN: Citizen Involvement Committee & Neighborhood Associations

CRITERIA: The Oregon City Comprehensive Plan, Administration and Procedures set forth in Chapter 17.50 and in
Title 13, Public Services, Chapter 13.08 — Sewer Regulations, of the Oregon City Municipal Code.

The application and all documents submitted by or on behalf of the applicant are available for inspection at no cost
at the Oregon City Public Works Department, 625 Center Street, Oregon City, OR 97215, from 8:00AM-5:00PM
Monday-Friday, and at the Oregon City Planning Division, 221 Molalla Avenue, Ste. 200, Oregon City, OR 97045,
from 7:30-6:00PM Monday-Thursday. The staff report, with all the applicable approval criteria, will also be
available for inspection seven days prior to the hearing. Copies of these materials may be obtained for a reasonable
cost in advance.

Any interested party may testify at the public hearing or submit written testimony at or prior to the hearing. Written
comments must be received at City Hall by August 29, 2014 to be included in the Planning Commission staff report.
Written comments received after this date will be forwarded to the Planning Commission at the hearing. Written
comments must be received at City Hall by September 10, 2014 to be included in the City Commission staff report.
Written comments received after this date will be forwarded to the City Commission at the hearing. The procedures
that govern the hearing will be posted at the hearing and are found in OCMC Chapter 17.50 and ORS 197.763.
Please be advised that any issue that is intended to provide a basis for appeal must be raised before the close of the
hearing, in person or by letter, with sufficient specificity to afford the Planning Commission, the City Commission,
and the parties an opportunity to respond to the issue. Failure to raise an issue with sufficient specificity will
preclude any appeal on that issue. Any appeal will be based on the record. Contact (503) 657-0891 for more
information.

A city-recognized neighborhood association requesting an appeal fee waiver pursuant to 17.50.290(C) must
officially approve the request through a vote of its general membership or board at a duly announced meeting prior
to the filing of an appeal.
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From: Pete Walter

Bcc: Chalrman@HamlelOfBeavercreek org”; Aleta Froman-Goodrich; “allen.! taylor@\eee org"; baldwmb@tn mel org”; "Betty Johnson"; "Bob George"; "Boll, Heather"; Mike Boumann; "Central Point/Leland
Road CPO" ggn;rgl Pgm;[Lg\gng Rg_a_q Q Chris Dunlop; hn§ Wadsworth; "Dawn (Haase) Hickson”; "Deana Mulder”; Denise Kai; "Don Kemp"; "Gordon Munro"; James Band; "John Replinger";
: » Scott Archer; “Tim Finlay"; mﬂ.MéﬂLﬂﬂ “Ugo DiLullo"; "Wes Rogers, OC School District"; “carla.morgan@pgn.com”; Jennifer
Stephen: (|enn|fer 1.com); ,]ghnmmg
Subject: Public Notice of Oregon City Sanitary Sewer Master Plan Update - LE-14-0002
Date: Monday, August 04, 2014 5:32:00 PM
Attachments: NEWSPAPER NOTICE OF PUBLIC HEARING LE-14-002.pdf
image001.png

PLEASE FORWARD TO INTERESTED PARTIES AS NEEDED - THE PROJECT WEBSITE FOR THE OREGON CITY SANITARY SEWER
MASTER PLAN UPDATE IS http://www.orcity.org/publicworks/sanitary-sewer-master-plan-update

NOTICE OF PUBLIC HEARING

PLANNING COMMISSION HEARING DATE:
On Monday, September 8, 2014 the City of Oregon City - Planning Commission will conduct a public hearing at 7:00 p.m. in the City Hall Commission
Chambers at City Hall, 625 Center Street, Oregon City 97045 to consider the following Type 1V application:

CITY COMMISSION HEARING DATE:
On Wednesday, September 17, 2014 the City of Oregon City - City Commission will conduct a public hearing at 7:00 p.m. in the City Hall Commission
Chambers at City Hall, 625 Center Street, Oregon City 97045 on the following Type IV application:

FILE NUMBER: LE-14-0002

APPLICANT: City of Oregon City Public Works Dept., 625 Center Street, Oregon City, OR 97045

REQUEST: Update the Oregon City Sanitary Sewer Master Plan

LOCATION: City-Wide.

PROJECT WEBSITE: http://www.orcity.org/publicworks/sanitary-sewer-master-plan-update

CONTACT PERSON: Pete Walter, AICP, Planner (503) 722-3789

NEIGHBORHOOD ASSN: Citizen Involvement Committee & Neighborhood Associations

CRITERIA: The Oregon City Comprehensive Plan, Administration and Procedures set forth in Chapter 17.50 and in Title 13, Public Services, Chapter
13.08 — Sewer Regulations, of the Oregon City Municipal Code.

The application and all documents submitted by or on behalf of the applicant are available for inspection at no cost at the Oregon City Public Works
Department, 625 Center Street, Oregon City, OR 97215, from 8:00AM-5:00PM Monday-Friday, and at the Oregon City Planning Division, 221 Molalla
Avenue, Ste. 200, Oregon City, OR 97045, from 7:30-6:00PM Monday-Thursday. The staff report, with all the applicable approval criteria, will also be
available for inspection seven days prior to the hearing. Copies of these materials may be obtained for a reasonable cost in advance.
Any interested party may testify at the public hearing or submit written testimony at or prior to the hearing. Written comments must be received at City
Hall by August 29, 2014 to be included in the Planning Commission staff report. Written comments received after this date will be forwarded to the
Planning Commission at the hearing. Written comments must be received at City Hall by September 10, 2014 to be included in the City Commission
staff report. Written comments received after this date will be forwarded to the City Commission at the hearing. The procedures that govern the hearing
will be posted at the hearing and are found in OCMC Chapter 17.50 and ORS 197.763. Please be advised that any issue that is intended to provide a basis
for appeal must be raised before the close of the hearing, in person or by letter, with sufficient specificity to afford the Planning Commission, the City
Commission, and the parties an opportunity to respond to the issue. Failure to raise an issue with sufficient specificity will preclude any appeal on that
issue. Any appeal will be based on the record. Contact (503) 657-0891 for more information.
A city-recognized neighborhood association requesting an appeal fee waiver pursuant to 17.50.290(C) must officially approve the request through a vote
of its general membership or board at a duly announced meeting prior to the filing of an appeal.

Pete Walter, AICP, Associate Planner
pwalter@orcity.org

Community Development Department
Planning Division

221 Molalla Avenue, Ste. 200

Oregon City, Oregon 97045
503-496-1568 Direct

503-722-3789 Front Desk

503-722-3880 Fax

Website: www.orcity.org

Hours: Counter/Walk-in: 8-5 Mon-Thurs.
Friday: Phone, Email and Appointment Only.

Need Zoning and other Tax Lot Information? - Generate a Property Report
Online Mapping is available at OCWebMaps

P
'?/ Please consider the environment before printing
PUBLIC RECORDS LAW DISCLOSURE: This e-mail is subject to the State Retention Schedule and may be made available to the public.
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NOTICE OF PUBLIC HEARING

PLANNING COMMISSION HEARING DATE:

On Monday, September 8, 2014 the City of Oregon City - Planning Commission will conduct a public hearing at
7:00 p.m. in the City Hall Commission Chambers at City Hall, 625 Center Street, Oregon City 97045 to consider the
following Type IV application:

CITY COMMISSION HEARING DATE:

On Wednesday, September 17, 2014 the City of Oregon City - City Commission will conduct a public hearing at
7:00 p.m. in the City Hall Commission Chambers at City Hall, 625 Center Street, Oregon City 97045 on the
following Type IV application:

FILE NUMBER: LE-14-0002

APPLICANT: City of Oregon City Public Works Dept., 625 Center Street, Oregon City, OR 97045

REQUEST: Update the Oregon City Sanitary Sewer Master Plan

LOCATION: City-Wide.

PROJECT WEBSITE: http://www.orcity.org/publicworks/sanitary-sewer-master-plan-update

CONTACT PERSON: Pete Walter, AICP, Planner (503) 722-3789

NEIGHBORHOOD ASSN: Citizen Involvement Committee & Neighborhood Associations

CRITERIA: The Oregon City Comprehensive Plan, Administration and Procedures set forth in Chapter 17.50 and in
Title 13, Public Services, Chapter 13.08 — Sewer Regulations, of the Oregon City Municipal Code.

The application and all documents submitted by or on behalf of the applicant are available for inspection at no cost
at the Oregon City Public Works Department, 625 Center Street, Oregon City, OR 97215, from 8:00AM-5:00PM
Monday-Friday, and at the Oregon City Planning Division, 221 Molalla Avenue, Ste. 200, Oregon City, OR 97045,
from 7:30-6:00PM Monday-Thursday. The staff report, with all the applicable approval criteria, will also be
available for inspection seven days prior to the hearing. Copies of these materials may be obtained for a reasonable
cost in advance.

Any interested party may testify at the public hearing or submit written testimony at or prior to the hearing. Written
comments must be received at City Hall by August 29, 2014 to be included in the Planning Commission staff report.
Written comments received after this date will be forwarded to the Planning Commission at the hearing. Written
comments must be received at City Hall by September 10, 2014 to be included in the City Commission staff report.
Written comments received after this date will be forwarded to the City Commission at the hearing. The procedures
that govern the hearing will be posted at the hearing and are found in OCMC Chapter 17.50 and ORS 197.763.
Please be advised that any issue that is intended to provide a basis for appeal must be raised before the close of the
hearing, in person or by letter, with sufficient specificity to afford the Planning Commission, the City Commission,
and the parties an opportunity to respond to the issue. Failure to raise an issue with sufficient specificity will
preclude any appeal on that issue. Any appeal will be based on the record. Contact (503) 657-0891 for more
information.

A city-recognized neighborhood association requesting an appeal fee waiver pursuant to 17.50.290(C) must
officially approve the request through a vote of its general membership or board at a duly announced meeting prior
to the filing of an appeal.
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From: LFaxon@CommNewspapers.com

To: Pete Walter

Subject: RE: Public Notice for Oregon City Sewer Master Plan Update LE-14-0002
Date: Thursday, July 24, 2014 9:22:15 AM

Attachments: image001.png

Good Morning Pete,

Notice received. | will get this notice in the August 61 editions of the Clackamas Review
and Oregon City News. Once published, | will send affidavits of publication to your
attention.

Thank you for sending the PO#. | will make sure it is on your affidavits and statement.

Thank you,

L ouise Faxon

Legal Advertising
Community Newspapers/Portland Tribune
6605 SE Lake Rd, Portland 97222-2161
PO Box 22109, Portland OR 97269-2109
(503) 546-0752; fax (503) 620-3433

Legals Notices are online at: http://publicnotices.portlandtribune.com

From: Pete Walter [mailto:pwalter@ci.oregon-city.or.us]

Sent: Thursday, July 24, 2014 9:08 AM

To: Louise Faxon

Subject: Public Notice for Oregon City Sewer Master Plan Update LE-14-0002

Dear Louise,

Please can you publish the attached notice by August 11 in the Clackamas Review / OC News?
The PO #is 61184.

Thanks,

Pete Walter

Pete Walter, AICP, Associate Planner
pwalter@orcity.org

Community Development Department
Planning Division

221 Molalla Avenue, Ste. 200

Oregon City, Oregon 97045
503-496-1568 Direct

503-722-3789 Front Desk
503-722-3880 Fax

Website: www.orcity.org
Hours: Counter/Walk-in: 8-5 Mon-Thurs.
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Friday: Phone, Email and Appointment Only.

Need Zoning and other Tax Lot Information? - Generate a Property Report
Online Mapping is available at OCWebMaps

@ ) Please consider the environment before printing
PUBLIC RECORDS LAW DISCLOSURE: This e-mail is subject to the State Retention Schedule and may be made available to the public.
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Community Development - Planning

221 Molalla Ave. Suite 200 | Oregon City OR 97045
Ph (503) 722-3789 | Fax (503) 722-3880

FILE NO.: Legislative File: L. 14-02 - Sanitary Sewer Master Plan (SSMP)

HEARING DATE: Monday, September 8th, 2014
7:00 p.m., City Hall - Commission Chambers
625 Center Street
Oregon City, OR 97045

APPLICANT: Oregon City Public Works Department
John Lewis, P.E., Public Works Director
Aleta Froman-Goodrich, P.E., City Engineer
Erik Wahrgren, P.E., Project Engineer
625 Center Street, Oregon City, Oregon 97045

REPRESENTATIVE: Brown and Caldwell, Consulting Engineers
6500 SW Macadam Avenue, Suite 200, Portland, OR 97239

REQUEST: Update of the Oregon City Water Sanitary Sewer Master Plan, an Ancillary
Document to the Oregon City Comprehensive Plan (2004).

LOCATION: City-wide.
REVIEWER: Pete Walter, AICP, Associate Planner

RECOMMENDATION: Staff recommends that the Planning Commission recommend approval of the update
to the Oregon City Sanitary Sewer Master Plan, included as Exhibit 1, as an ancillary document to the Oregon
City Comprehensive Plan to the City Commission.

17.50.170 - Legislative hearing process.

A. Purpose. Legislative actions involve the adoption or amendment of the city's land use regulations, comprehensive
plan, maps, inventories and other policy documents that affect the entire city or large portions of it. Legislative
actions which affect land use must begin with a public hearing before the planning commission.

B. Planning Commission Review.

1. Hearing Required. The planning commission shall hold at least one public hearing before recommending action
on a legislative proposal. Any interested person may appear and provide written or oral testimony on the proposal
at or prior to the hearing. The community development director shall notify the Oregon Department of Land
Conservation and Development (DLCD) as required by the post-acknowledgment procedures of ORS 197.610 to
197.625, as applicable.

2. The community development director's Report. Once the planning commission hearing has been scheduled and
noticed in accordance with Section 17.50.090(C) and any other applicable laws, the community development
director shall prepare and make available a report on the legislative proposal at least seven days prior to the
hearing.

3. Planning Commission Recommendation. At the conclusion of the hearing, the planning commission shall adopt a
recommendation on the proposal to the city commission. The planning commission shall make a report and
recommendation to the city commission on all legislative proposals. If the planning commission recommends

City of Oregon City | PO Box 3040 | 221 Molalla Avenue, Suite 200 | Oregon City, OR 97045
Ph (503) 722-3789 www.orcity.org



adoption of some form of the proposal, the planning commission shall prepare and forward to the city commission a
report and recommendation to that effect.
C. City Commission Review.

1. City Commission Action. Upon a recommendation from the planning commission on a legislative action, the city
commission shall hold at least one public hearing on the proposal. Any interested person may provide written or
oral testimony on the proposal at or prior to the hearing. At the conclusion of the hearing, the city commission may
adopt, modify or reject the legislative proposal, or it may remand the matter to the planning commission for further
consideration. If the decision is to adopt at least some form of the proposal, and thereby amend the city's land use
regulations, comprehensive plan, official zoning maps or some component of any of these documents, the city
commission decision shall be enacted as an ordinance.

2. Notice of Final Decision. Not later than five days following the city commission final decision, the community
development director shall mail notice of the decision to DLCD in accordance with ORS 197.615(2).

(Ord. No. 08-1014, 8§ 1—3(Exhs. 1—3), 7-1-2009; Ord. No. 10-1003, § 1(Exh. 1), 7-7-2010)

IF YOU HAVE ANY QUESTIONS ABOUT THIS APPLICATION, PLEASE CONTACT TONY KONKOL IN THE
PLANNING DIVISION OFFICE AT 657-0891.

Proposed Project
The proposal is to update the Oregon City Sanitary Sewer Master Plan (SSMP), which is an adopted Ancillary
Document to the Oregon City Comprehensive Plan (2004).

According the city’s project website, “April 8, 2014 - The City and B & C have been working to complete the
update, which has turned out to be more of a new sewer master plan than an update. The new master plan
identifies areas with current system capacity concerns, build out capacity concerns, and areas within the
system most likely to have leakage or other types of problems. Specifically, the plan is a detailed assessment
based on a variety of information and analysis. The plan also provides the City with a detailed understanding
of necessary capital improvements, system rehabilitation and replacement recommendations, the cost of the
improvements and program recommendations, and recommendations for best management practices. In
particular, as a result of the plan and modeling results the final plan will include a supplementary discussion
of the impacts of development and redevelopment on the city-wide system.”

The following excerpt from the SSMP’s Executive Summary describes the purpose of the update:

The City of Oregon City (City) provides sanitary sewer collection services to nearly 33,000 people spread across
an area of approximately 9.3 square miles. Current users of the sanitary sewer collection system total over
10,400 total connections, including 9,740 residential, approximately 520 commercial, and 130 industrial. The
City owns the following infrastructure: over 148 miles of gravity pipelines, ranging in size from approximately 2
to 36 inches in diameter; 3,700 manholes; 12 (major) pumping stations; and 6 miles of sanitary force mains. A
majority of the sewer system was built after 1980 with much of the sewer pipes being constructed of poly-vinyl
chloride.

The City commissioned this Sanitary Sewer Master Plan (SSMP) to provide guidance on capital improvement
projects for City projects as required to convey the existing and future wastewater flows to the Tri-City Sewer
District (TCSD) trunks and interceptors TCSD and eventually to the Tri-City Water Pollution Control Plant. The

City of Oregon City | PO Box 3040 | 221 Molalla Avenue, Suite 200 | Oregon City, OR 97045
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City’s buildout population is expected to reach 52,500 by the year 2035, with most of the growth occurring
around the fringes of the existing city limits.

The Sewer Moratorium and the adoption of the SSMP as a Corrective Program

On August 6, 2014, the City Commission adopted Ordinance 14-1006 which imposed a moratorium on
development as a result of sanitary sewer capacity deficiencies within four areas within the City. The areas
subject to the moratorium are identified in Exhibit 4 to this report. ORS 197.530(1) requires that the City
adopt a program to correct the problem creating the moratorium within 60 days, or before October 3, 2014,
and requires that the program be considered through a public hearing. The SSMP identifies solutions
necessary to remedy the capacity deficient sewers and therefore, serves as the City’s corrective program. As
the findings set forth in the sewer moratorium and the SSMP explain, a lack of sewer capacity infrastructure
causes safety hazards and reduces the overall qualify of life. These flow restrictions have not changed since
the moratorium was adopted. Therefore, the City cannot allow any development or redevelopment that
increases flows to these restricted areas. Adoption of the SSMP within 60 days after imposition of the
moratorium indicates the City’s commitment to alleviating the problem and lifting the moratorium as quickly
as possible. Unless extended, the Ordinance 14-1006 moratorium shall expire six months from the date on
which the corrective program, the SSMP, is adopted.

Relationship to the Comprehensive Plan

According to the 2004 Oregon City Comprehensive Plan (Introduction, “Implementing the Plan” Page 4,
Exhibit 3): “Ancillary Plans are adopted by the City Commission for such things as parks and recreation,
transportation systems, water facilities, and sewer facilities. Usually prepared by City departments through a
public process, ancillary plans are approved by the City Planning Commission and adopted by the City
Commission to provide operational guidance to city departments in planning for and carrying out city
services. These plans are updated more frequently than the Comprehensive Plan.”

The Oregon City Sanitary Sewer Master Plan is a "public facilities plan”, which is defined in the administrative
rules implementing Goal 11, OAR 660-0110005(1), and provides: "A public facility plan is a support
document or documents to a comprehensive plan. The facility plan describes the water, sewer and
transportation facilities which are to support the land uses designated in the appropriate acknowledged
comprehensive plans within an urban growth boundary containing a population greater than 2,500. Certain
elements of the public facility plan also shall be adopted as part of the comprehensive plan, as specified in
OAR 660-11-045.".

Plan Document

The Sanitary Sewer Master Plan (SSMP) is a necessary planning document relating to sewer infrastructure.
The draft plan consists of an executive summary, six chapters and a set of appendices:

1. Introduction

2. Basis of Planning

3. Flow Projections and Modeling

4. Hydraulic Analysis

5. Capital Improvement Plan (CIP)

6. Limitations

City of Oregon City | PO Box 3040 | 221 Molalla Avenue, Suite 200 | Oregon City, OR 97045
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Recommended Capital Improvements

Chapter 5 describes recommended capital improvements which are organized into the following sections:
Existing Conditions Planning Scenario, Capital Improvement Recommendations, Continued Observation,
Rehabilitation and Replacement (R&R) Program, and a Capital Improvement Project Summary.

Projects that will be required to extend sewer service into the urban growth boundary will primarily be
funded by developers. Some projects could be funded by developers and could be reimbursed based on the
capacity provided to other users. SDCs (System Development Charges) can be used to finance such
improvements. Planning level estimates for the infrastructure needs are provided in the plan.

Service Area - Tri-City Service District

As stated in the Executive Summary, the City commissioned this Sanitary Sewer Master Plan (SSMP) to
provide guidance on capital improvement projects for City projects as required to convey the existing and
future wastewater flows to the Tri-City Sewer District (TCSD) trunks and interceptors TCSD and eventually to
the Tri-City Water Pollution Control Plant. The City’s buildout population is expected to reach 52,500 by the
year 2035, with most of the growth occurring around the fringes of the existing city limits.

TCSD was formed in 1980 and is comprised of three primary jurisdictions: the Cities of Oregon City,
Gladstone, and West Linn. TCSD’s mission is to provide wastewater conveyance, treatment, and disposal
services to the three cities. The Clackamas County Board of Commissioners governs the TCSD with the Tri-
City Advisory Committee made up from representatives from each city. Current copies of the agreement and
amendments between the City and TCSD are included in Appendix K of the plan.

Planning Process and Public Involvement

The Sanitary Sewer Master Plan update process provides opportunities for public involvement in the
legislative decision making process through a project website, public hearing process, newspaper noticing,
open houses, meetings with Neighborhood Associations, the Citizen Involvement Committee, and work
sessions with the Planning Commission and City Commission.

The City last updated its Sanitary Sewer Master Plan in 2003. Sewer master planning for a City of Oregon
City's size and complexity is considered necessary every 10 years. In preparation for a master plan update,
the Public Works Department has undertaken the following steps to date:

e October 2011, executed a contract with Brown and Caldwell, Inc. (B & C) to provide the professional
services necessary to develop a flow monitoring strategy for collecting wet weather sanitary sewer
flow information from the City's sanitary sewer collection system.

e January 2012, executed Amendment No. 1 for the wet weather flow monitoring. Services included
implementation of the recommended flow monitoring strategy including 2 months of flow
monitoring at 15 locations around the City's wastewater collection network. The flow data was
needed to accurately document wet weather flows for future hydraulic modeling.

e February 2012, executed Amendment No. 2 authorizing B & C to complete the bulk of the sewer
master plan including utilizing the flow monitoring data, building the hydraulic model, evaluating the
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hydraulics of the collection system, assessing the City's 13 lift stations, identifying existing and future
capital improvements, completing project concept level cost estimates and assisting City staff during
public outreach efforts.

e  October 2013 - staff presented the City Commission with a Sanitary Sewer Master Plan Update
"Master Plan Development 101".

e April 2014 - staff made a presentation to the City Commission.

e June 2014 - open house and CIC presentation

e July 2014 - joint work session with Planning Commission and City Commission

The Sanitary Sewer Master Plan (July, 2014 draft) has been available for review on the Oregon City website at

the following address: http://www.orcity.org/publicworks /sanitary-sewer-master-plan-update

Public Notices

Notice of the first Planning Commission public hearing for the proposal was published in the Clackamas
Review on August 6, 2014, and emailed to the affected agencies, the CIC and all Neighborhood Associations
August 4, 2014.

In accordance with ORS 197.610 and OAR 660-018-000, a Notice of Proposed Amendment to the Oregon City
Comprehensive Plan was provided to the Oregon Department of Land Conservation and Development 35
days prior to the first noticed Evidentiary Hearing on July 23, 2014.

Notice of the proposed amendment was provided to the following affected agencies on August 4, 2014: South
Fork Water Board (SFWB), Clackamas River Water (CRW), Clackamas County, Clackamas Fire District #1,
Oregon City School District, City of West Linn, City of Gladstone, City of Milwaukie, Tri-City Services District,
Metro, and Oregon Department of Transportation (ODOT).

Copies of the applicable notices are provided in Exhibit 2.

Public Comment
Public comments provided throughout the previously described planning process have been incorporated
into the document as needed.

Planning staff has not received any written public comments regarding the Legislative File update as of the
date of this staff report.

DECISION-MAKING CRITERIA:

According to the 2004 Oregon City Comprehensive Plan (Introduction, “Implementing the Plan” Page 4):
“Ancillary Plans are adopted by the City Commission for such things as parks and recreation, transportation
systems, water facilities, and sewer facilities. Usually prepared by City departments through a public process,
ancillary plans are approved by the City Planning Commission and adopted by the City Commission to
provide operational guidance to city departments in planning for and carrying out city services. These plans
are updated more frequently than the Comprehensive Plan.”
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As an ancillary plan, the Sanitary Sewer Master Plan requires findings for consistency with applicable
Comprehensive Plan Goals and Policies and also with Statewide Planning Goals. These findings are presented
below.

Consistency with Oregon City Comprehensive Plan

Chapter O of the 2004 Oregon City Comprehensive Plan, Comprehensive Plan Maintenance and Update,
contains criteria for approving changes to the comprehensive plan and plan map. Review of the
comprehensive plan should consider:

1. Plan implementation process.

2. Adequacy of the Plan to guide land use actions, including an examination of trends.

3. Whether the Plan still reflects community needs, desires, attitudes and conditions. This shall include
changing demographic patterns and economics.

4. Addition of updated factual information including that made available to the City of regional, state and
federal governmental agencies.

Chapter 0. Comprehensive Plan Maintenance and Update

Regular Review and Update

Another method of Plan maintenance and updating is a continuous technical review of the Plan by the Planning
staff. This review and any subsequent recommendations for Plan updating should be presented to the
Neighborhood Associations, Planning Commission and City Commission for input and discussion in the same
manner as requested Plan changes. The continuous review should consider:

1 Plan implementation process.

Finding: The Sanitary Sewer Master Plan is a special purpose plan that is an adopted Ancillary Document to
the Oregon City Comprehensive Plan. It is a technical document that requires regular review in order to
maintain and update it. The applicant, Oregon City Public Works Department, has or will present the update
of the Sanitary Sewer Master Plan for input by the Citizen Involvement Committee, Neighborhood
Associations, Planning Commission and City Commission in accordance with the recommended method
described in the Comprehensive Plan and pursuant to the applicable process described in Oregon City
Municipal Code section 17.50.170. The plan implementation process is consistent with the Comprehensive
Plan.

2. Adequacy of the Plan to guide land use actions, including an examination of trends.

Finding: As an ancillary document to the Comprehensive Plan, the Sanitary Sewer Master Plan provides an
analysis of existing sanitary sewer facilities and provides direction for future development, funding and
needs. The plan provides a comprehensive review of the sanitary sewer system and provides an adequate
guide for future land use actions and the development of criteria to be utilized in land use actions.

The update will include updated construction cost estimates and contingencies for the planning and design of
recommended sanitary sewer system facilities for the City.
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Adoption and implementation of the Sanitary Sewer Master Plan update accomplishes the Goals and Policies
of the adopted Oregon City Comprehensive Plan (2004).

3. Whether the Plan still reflects community needs, desires, attitudes and conditions. This shall include
changing demographic patterns and economics.

Finding: As part of this planning effort, the consultant conducted technical analyses of the City’s existing
sanitary sewer system and projected future demand within the planning area based on the land use
designations in the City Comprehensive Plan. Sanitary sewer demands were projected through buildout of
the City’s Urban Growth Boundary (UGB) using a unit demand methodology based on land uses in the City’s
Comprehensive Plan. Individual sanitary sewer use (by meter) was linked to individual parcels using
addresses. The unit demand factor for each land use designation was then calculated by dividing the total
sanitary sewer connections by the total parcel area for which it was linked. The same peaking factors used for
existing sanitary sewer demands were used for future projections.

Adoption of the Sanitary Sewer Master Plan update will address necessary improvements to ensure the
orderly extension of sanitary sewer service to accommodate the projected growth envisioned in the City’s
Comprehensive Plan.

4. Addition of updated factual information including that made available to the City of regional, state and
federal governmental agencies.

Finding: The consultant has included an analysis of the existing sanitary sewer system based on available
existing information provided by the City and the TriCities Wastewater Treatment Plan.

The projections of sanitary sewer demand for existing and future service areas reflect updated population
projections, recent comprehensive plan amendment areas (Park Place concept area and Beavercreek Road
concept area), and new regulatory requirements at the state and federal level.

The City of Oregon City maintains benchmarks for service quality that are used to measure performance of
the sanitary sewer utility. The service standards set forth in this master plan are derived from regulations,

rules, and recommendations established by a variety of sources including the Oregon State Department of

Human Services (DHS) and the Environmental Protection.

The addition of this updated information will allow the City to keep the Sanitary Sewer Master Plan current.

“Statements of Principle - Page 3.

Provide efficient and cost-effective services. Water, sewer, fire protection, police services, streets, storm
drainage, and other public services are directly affected by land-use decisions. This plan ensures that land-
development decisions are linked to master plans for specific services such as water or sewer and to capital
improvement plans that affect budgets and require taxes to build. The City Commission believes that citizens
are economically well-served through compact urban form, redevelopment of existing areas, and public
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investments (for example, street improvements) that are carefully tied to private investments when
development occurs.”

Finding: The consultant has included an analysis of the existing sanitary sewer system based on available
existing information provided by the City and the TriCities Wastewater Treatment Plan.

“Implementing the Plan - Page 4

The Oregon City Comprehensive Plan is implemented through City Codes, ancillary plans, concept plans, and
master plans.

Ancillary plans are adopted by the City Commission for such things as parks and recreation, transportation
systems, water facilities, and sewer facilities. Usually prepared by City departments through a public
process, ancillary plans are approved by the City Planning Commission and adopted by the City Commission
to provide operational guidance to city departments in planning for and carrying out city services. These
plans are updated more frequently than the comprehensive plan.”

Finding: This Sanitary Sewer Master Plan update requires approval of the Planning Commission and City
Commission.

“Ancillary Plans. - Page 15

Since 1982, several documents have been adopted as ancillary to the 1982 Comprehensive Plan: the Public
Facilities Plan (1990), Oregon City Transportation System Plan (2001), Oregon City Downtown Community Plan
(1999), Oregon City Waterfront Master Plan (2002), City of Oregon City Water Master Plan (2003), City of
Oregon City Sanitary Sewer Master Plan (2003), Drainage Master Plan (1988, updated in 1999 as the City of
Oregon City Public Works Stormwater and Grading Design Standards), Caufield Basin Master Plan (1997), South
End Basin Master Plan (1997), Molalla Avenue Boulevard and Bikeway Improvements Plan (2001), the Oregon
City Park and Recreation Master Plan (1999), and the Oregon City Trails Master Plan (2004).”

Finding: The Sanitary Sewer Master Plan update requires approval of the Planning Commission and City
Commission and when approved, shall be an ancillary plan to the Comprehensive Plan.

“Wastewater Collection and Treatment. Page 80

The City of Oregon City Sanitary Sewer Master Plan (2003) contains specifications for the existing wastewater
collection system and discusses how the specifications will need to change during the next 20 years, based on
projected growth. According to the master plan, Oregon City’s sanitary sewer system is in relatively good
condition with isolated areas of capacity problems, and will remain adequate within the Urban

Growth Boundary for the next 20 years. The greatest deficiency is the older pipes that need repair,
rehabilitation, or replacement. The City continues to work with the Tri-City Service District to reduce inflow
and infiltration into the collection system. Wastewater is treated at the Tri-City Water Pollution Control
Facility.

Located in Oregon City, Tri-City treats wastewater from Oregon City, West Linn and Gladstone. Wastewater
flows from the greater Clackamas County area were recently diverted to Tri-City as a result of a cost-efficient
strategy that benefited Tri-City ratepayers. Flows to Tri-City may increase if the Kellogg Creek Water
Pollution Control Plant in Milwaukie closes and as planned growth occurs in the Damascus area. The need for
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a major expansion of Tri-City will have to be weighed against preserving the valuable property around the
treatment plant for future parks, recreation, and mixed-use development.

Oregon City and Tri-City should continue to collaborate on the Clackamette Cove area improvements
identified in the Tri-City Service District, Tri-City Water Pollution Control Facility (WPCF) Master Plan Plant
Advanced Facilities Plan (2002) and the Oregon City Waterfront Master Plan (2002).”

“Page 81 - NPDES MS-4 Permit

The City’s stormwater management program is subject to the City’s National Pollution Discharge Elimination
System Municipal Separate Storm and Sewer System (NPDES) MS-4 permit, which is administered by the
Oregon Department of Environmental Quality (DEQ) for the U.S. Environmental Protection Agency (EPA).”

CONSISTENCY WITH STATEWIDE PLANNING GOALS

STATEWIDE PLANNING GOAL 1: To develop a citizen involvement program that insures the
opportunity for citizens to be involved in all phases of the planning process.

Finding: This goal is implemented through the applicable Goals and Policies in Section 1 of the Oregon City
Comprehensive Plan: Citizen Involvement. A detailed description of the public involvement process for
development of the Water Distribution System Master Plan is provided in the project description on Page 4 of
this staff report under “Planning Process and Public Involvement”. Additional public meetings to discuss the
sanitary sewer master plan have been summarized. The Sanitary Sewer Master Plan update process is

consistent with Statewide Planning Goal 1.

STATEWIDE PLANNING GOAL 2: To establish a land use planning process and policy framework as a
basis for all decision and actions related to use of land and to assure an adequate factual base for such
decisions and actions.

Finding: This goal is implemented through the applicable Goals and Policies in Section 2 of the Oregon City
Comprehensive Plan: Land Use. Because the Sanitary Sewer Master Plan is an ancillary document to the City’s
Comprehensive Plan, the application was processed pursuant to the legislative hearing process outlined in
Section 17.50.170 of the Oregon City Municipal Code. The Sanitary Sewer Master Plan document and maps,
analysis, projections, capital improvement program, cost estimates, and recommended funding mechanisms
to finance the plan are based a variety of current sources which are cited throughout the plan. These sources
include information, documents and technical data.

The plan’s Capital Improvement Plan (CIP) section describes the improvements recommended to address the
capacity and known condition deficiency needs of the City-owned sanitary sewer system for the future
conditions planning scenario and to provide new sewer service to areas of the city without sewer service and
to areas that may be annexed by the City in the foreseeable future. The City’s implementation of an
infiltration/inflow (I/I) reduction program may be sufficient to address the capacity needs of many of the
sewers identified for replacement.

Based on the existing review processes defined in the Oregon City Municipal Code and the adequacy of the
facts provided in the proposed application, the proposed Sanitary Sewer Master Plan update is consistent
with Statewide Planning Goal 2.
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STATEWIDE PLANNING GOAL 5: To protect natural resources and conserve scenic and historic areas
and open spaces.

Finding: This goal is implemented through the applicable Goals and Policies in Section 5 of the Oregon City
Comprehensive Plan: Open Spaces, Scenic and Historic Areas, and Natural Resources. As stated in the
responses to Statewide Planning Goal 2 above, the city code contains specific review criteria for the
placement of public utilities within overlay districts to assure that designated Goal 5 resources are
appropriately considered when development is proposed.

The Natural Resource Overlay District designation provides a review process for development proposals that
have the potential to affect protection of Metro Title 3 and 13 lands (streams, wetlands, sensitive habitat
areas) and Goal 5 resources within Oregon City. Utilities repair, replacement and expansions, including water
lines, are either exempted from review or reviewed as a limited land use decision (Type II) or Planning
Commission review (Type I1I) depending on the location.

Within the Historic Overlay District, which includes the Canemah historic district, McLoughlin Conservation
district, designated Landmarks and Historic corridors, proposed public utility projects may be reviewed by
the Historic Review Board if they are potential impact historic resources. The Historic Review Board has
adopted character guidelines that pertain to improvements in the public right of way, utilities and related
equipment to assure compatibility with historic resources.

Goal 5 resources outside the city limit within the Urban Growth Boundary are reviewed as part of the
required Concept Planning for those areas prior to and subsequent with annexation. Concept plans must be
implemented through zoning designations and overlay protections zones to assure that Goal 5 resources are
protected to the extent required by State law and Metro. The City has mapped the known Goal 5 resource
areas out to the current UGB based on the following documents:

The 1999 Oregon City Local Wetland Inventory.

The Oregon City Water Quality Resource Area Map (Ord. 99-1013).

2004 Oregon City slope data and mapping (LIDAR).

Metro Regionally Significant Habitat Map (Aerial Photos taken 2002).

National Wetland Inventory (published 1992).

Beavercreek Road Concept Plan (adopted September 2008).

Park Place Concept Plan (adopted April 2008).

Based on the existing review processes defined in the Oregon City Municipal Code, the proposed Water

N ok W

Distribution System Master Plan update is consistent with Statewide Planning Goal 5.

STATEWIDE PLANNING GOAL 6: To maintain and improve the quality of the air, water and land
resources of the state.

Finding: This goal is implemented through the applicable Goals and Policies in Section 6 of the Oregon City
Comprehensive Plan: Quality of Air, Water and Land Resources. By planning sewer system upgrades based on
projected demand and land use patterns, the proposed plan will ensure that land suited for development will
be served efficiently. Further, by identifying a plan for extension and expansion of new facilities, as well as
maintenance and repair and replacement of existing facilities, the plan will protect lands and waters of
Oregon City from contamination resulting from facility capacity being exceeded or protect against corrosion
or leaking. Water quality objectives, as identified in the City’s stormwater management program is subject to
the City’s National Pollution Discharge Elimination System Municipal Separate Storm and Sewer System
(NPDES) MS-4 permit, which is administered by the Oregon Department of Environmental Quality (DEQ) for
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the U.S. Environmental Protection Agency (EPA). As discussed above under the responses to Statewide
Planning Goals 2 and 5, the proposed Water Distribution System Master Plan provides approximate locations
for the locations of needed water facilities necessary to serve the Urban Growth Boundary. The alignments of
future pipeline extensions and locations of other water facilities such as pump stations, pressure reducing
valves and reservoirs is subject to further site planning when those facilities are proposed within the city
limits. Based on the existing review processes defined in the Oregon City Municipal Code, the proposed Water
Distribution System Master Plan update is consistent with Statewide Planning Goal 6.

STATEWIDE PLANNING GOAL 7: To protect people and property from natural hazards.

Comp Plan Goal 7.1 Natural Hazards
Protect life and reduce property loss from the destruction associated with natural
hazards.

Comp Plan Policy 7.1.12
Ensure that key public services, such as water and sewer; and key public facilities such as police, fire, and
hospital structures have the capability to back-up electricity during emergencies.

Finding: This goal is implemented through the applicable Goals and Policies in Section 7 of the Oregon City
Comprehensive Plan: Natural Hazards. New sanitary sewer facilities will be designed to avoid seismic hazards
and identified hazard areas to the extent practicable. New facilities shall be constructed in conformance with
the city’s adopted public works standards and retrofitted where necessary according to the recommendations
provided. These measures, along with the existing review processes defined in the Oregon City Municipal
Code, will assure that the proposed Sanitary Sewer Master Plan update is consistent with Statewide Planning
Goal 7.

The Sanitary Sewer Master Plan has accounted for necessary electrical upgrades for the pump stations that
will need this type of improvement in the planning horizon. Pump stations include back up electrical
equipment in the event the power goes out or in the event of an emergency. The type of power generator has
been identified in the Sanitary Sewer Master Plan for each of the City's pump stations.

STATEWIDE PLANNING GOAL 9: To provide adequate opportunities throughout the state for a variety
of economic activities vital to the health, welfare, and prosperity of Oregon'’s citizens.

Finding: This goal is implemented through the applicable Goals and Policies in Section 9 of the Oregon City
Comprehensive Plan: Economic Development. Identification of needed sewer facilities within the UGB
includes areas identified for future job creation, notably the Beavercreek Concept Plan area east of
Beavercreek Road. The proposed Sanitary Sewer Master Plan identifies the approximate location of needed
new facilities. This infrastructure will be constructed and driven by development of the Beavercreek Concept
Plan Area. Adoption of the CIP for the Sanitary Sewer Master Plan will allow the incorporation of the costs of
building this sewer infrastructure into the System Development Charge (SDC) schedule. In existing developed
areas, the CIP identifies necessary renewal and replacement of the system to ensure continued service to
existing residential, commercial and industrial areas. The sewer infrastructure investments in this proposed
plan are essential to support the continued and sustained economic development of the city. Based on the
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existing review processes defined in the Oregon City Municipal Code, the proposed Sanitary Sewer Master
Plan update is consistent with Statewide Planning Goal 9.

STATEWIDE PLANNING GOAL 10: To provide for the housing needs of citizens of the state.

Finding: This goal is implemented through the applicable Goals and Policies in Section 10 of the Oregon City
Comprehensive Plan: Housing. A dependable and high quality sanitary sewer system for existing Oregon City
residents depends in timely upgrades to the existing system. Sewer service to newly annexed developing
areas and those areas zoned for more intensive land use within the UGB will be largely developer constructed
and driven. Adoption of the Sanitary Sewer Master Plan update will address necessary improvements to
ensure the orderly extension of water service to accommodate the projected growth envisioned in the City’s
Comprehensive Plan, which includes a variety of housing types. The proposed Water Distribution System
Master Plan update is consistent with Statewide Planning Goal 10.

STATEWIDE PLANNING GOAL 11: To plan and develop a timely, orderly and efficient arrangement of
public facilities and services to serve as a framework for urban and rural development.

Finding: This goal is implemented through the applicable Goals and Policies in Section 11 of the Oregon City
Comprehensive Plan: Public Facilities. The relevant goals and policies and findings are provided below.

Comp Plan Goal 11.1 Provision of Public Facilities

Serve the health, safety, education, welfare, and recreational needs of all Oregon City residents through the
planning and provision of adequate public facilities.

Finding: The Sanitary Sewer Master Plan is necessary to maintain compliance with Statewide Planning Goal
11, Public Facilities. Goal 11 requires that public facilities and services be provided in a timely, orderly and
efficient manner. The goal’s central concept is that local governments should plan public services in
accordance with the community’s needs as a whole rather than be forced to respond to individual
developments as they occur. This includes sanitary sewer service. As shown in the findings below, the
proposed update of the Sanitary Sewer Master Plan is consistent with Goal 11.1.

Comp Plan Policy 11.1.1

Ensure adequate public funding for the following public facilities and services, if feasible:

e Water distribution

Finding: The Sanitary Sewer Master Plan includes a proposed Capital Improvement Program with a
comprehensive and detailed discussion of cost estimates and options to assure that the existing and future
sewer facilities can be funded. Several scenarios for funding of new sanitary sewer lines are evaluated. The
following sections describe three types of projects based on funding mechanisms: Priority 1 CIPs that may be
funded by the City through SDCs reimbursements, Priority 2 CIPs that are unlikely to be funded by the City,
and concept area extensions that are most likely to be paid for directly by development except for some
unique circumstances that may require City funding assistance to promote economic development.. With
respect to the maintenance and rehabilitation of the existing system, the plan includes a detailed
Rehabilitation and Replacement Program. This includes details regarding the potential costs of an I/I
abatement program to help identify leakage within the system and recover lost capacity. The proposed Water
Distribution System Master Plan is consistent with this policy.

Comp Plan Policy 11.1.2
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Provide public facilities and services consistent with the goals, policies and implementing measures of the
Comprehensive Plan, if feasible.

Finding: As discussed in this staff report, the Sanitary Sewer Master Plan provides guidance for the timely,
efficient and economic provision of sanitary service within the existing city and to new development areas
within the Urban Growth Boundary consistent with the relevant goals, policies and implementing measures
of the Comprehensive Plan. The proposed Sanitary Sewer Master Plan is consistent with this policy.

Comp Plan Policy 11.1.5

Design the extension or improvement of any major public facility and service to an area to complement other
public facilities and services at uniform levels.

Finding: The Sanitary Sewer Master Plan is designed to meet system services standards for existing and
future development within the UGB. The review of the system needs includes review of the following:

2.1 Background and History

2.2 City Location

2.3 Service Area Description

2.4 Topography

2.5 Climate and Rainfall

2.6 Population

2.7 Land Use and Zoning

2.8 Description of Existing Collection System

2.9 Description of Pumping Stations

2.10 Flow Monitoring Activities

3. Flow Projections and Modeling

3.1 Model Development

3.2 Model Extents

3.3 Base Flows

3.4 Wet Weather Flows

3.4.1 RTK Method

3.4.2 Precipitation Data

3.4.3 Area Contributing to Rainfall Derived Infiltration and Inflow (RDII)

3.4.4 Wet Weather Model Calibration

3.4.5 Design Storm

3.5 Future Flows

3.5.1 Future Base Flows

3.5.2 Future Wet Weather Flows

4. Hydraulic Analysis

These analyses reflect typical sewer system industry standards. The plan includes a detailed analysis of levels
of service and existing and projected sewer demand within the UGB based on the City’s comprehensive plan.
Pursuant to these requirements, water lines are typically required to be extended to a new development area
at the same time as other public facilities such as sewer, storm drainage, and emergency services. The
proposed Sanitary Sewer Master Plan is consistent with this policy.

Comp Plan Policy 11.1.7
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Develop and maintain a coordinated Capital Improvements Plan that provides a framework, schedule,
prioritization, and cost estimate for the provision of public facilities and services within the City of Oregon City
and its Urban Growth Boundary.

Finding: The plan includes a detailed Capital Improvements Plan. The proposed Water Distribution System
Master Plan is consistent with this policy. Timing of the extension of new sewer facilities, such as in concept
plan areas in South End, Park Place and Beavercreek Road, will depend largely on the scale and pace of new
development. The plan includes prioritization of CIPs to serve these new growth areas, although the exact
timing of these improvements is unknown at this time. The plan also provides a discussion of the factors that
will affect the timing of the rehabilitation and replacement program for existing facilities. The proposed
Sanitary Sewer Master Plan is consistent with this policy.

Comp Plan Goal 11.2 Wastewater

Seek the most efficient and economic means available for constructing, operating, and maintaining the City’s
wastewater collection system while protecting the environment and meeting state and federal standards for
sanitary sewer systems.

Finding: The Sanitary Sewer Master Plan is necessary to maintain compliance with Statewide Planning Goal
11, Public Facilities. Goal 11 requires that public facilities and services be provided in a timely, orderly and
efficient manner. The goal’s central concept is that local governments should plan public services in
accordance with the community’s needs as a whole rather than be forced to respond to individual
developments as they occur. As shown in the findings, the proposed update of the Sanitary Sewer Master Plan
is consistent with Goal 11.1.

The Sanitary Sewer Master Plan provides guidance for the timely, efficient and economic provision of sewer
service within the existing city and to new development areas within the Urban Growth Boundary consistent
with the relevant goals, policies and implementing measures of the Comprehensive Plan. The proposed
Sanitary Sewer Master Plan is consistent with this policy.

Comp Plan Policy 11.2.2
Plan, operate and maintain the wastewater collection system for all current and anticipated city residents within
the existing Urban Growth Boundary. Plan strategically for future expansion areas.

Finding: The purpose of updating the Sanitary Sewer Master Plan is to assure that all current and anticipated
city residents within the Urban Growth Boundary can receive a high quality and dependable collection system
as the city continues to develop. This includes maintenance, and where needed, upgrading the existing
system as well as serving future expansion areas. The proposed Sanitary Sewer Master Plan is consistent
with this policy.

Comp Plan Policy 11.2.2

Given the vision for Clackamette Cove, investigate strategies to deal with increased flows, including alternate
locations for treatment, from growth in the Damascus area and the potential closure of the Kellogg Creek Water
Pollution Control Plant.
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Finding: The Kellogg Creek Water Pollution Control Plant (KCWPCP) remains open and continues to serve
the North Clackamas urban area and the cities of Happy Valley, Johnson City and Milwaukie. In fact,
Clackamas County Water Environment Services operates the plant and they have and continue to upgrade the
facility. There doesn't appear to be a need to plan for the potential closure of the KCWPCP.

Comp Plan Policy 11.2.3

Work with the Tri-City Service District to provide enough collection capacity to meet standards established by
the Oregon Department of Environmental Quality (DEQ) to avoid discharging inadequately treated sewage into
surfacewater.

Finding: The plan includes a description of the existing sanitary sewer system with detailed information
outlining system responsibility for City and Tri-City services. The Sanitary Sewer Master Plan has identified
the ownership of large trunk sewer piping with the City collection system. Brown and Caldwell developed a
model of the City system which also includes the Tri-City trunk system. The model was built using the 10
year 24 hour storm, which meets and exceeds the DEQ requirement. From the model analysis the City has
developed a City list and also identified and communicated the deficiencies with the Tri-City system of pipe.

Comp Plan Policy 11.2.4

Seek economical means to reduce inflow and infiltration of surface- and groundwater into the wastewater
collection system. As appropriate, plant riparian vegetation to slow stormwater, and to reduce erosion and
stream sedimentation.

Finding: In appendix D of the plan, it describes the primary components of an I/ abatement program. The
I/1 projects that come from the investigation work will include sewer rehabilitation and replacement, service
lateral replacement, and potentially, the construction of new sanitary sewers. It is known that some small
areas of the city do not have storm drain systems and that in these areas roof leaders and footing drains may
be connected to the sanitary sewer. The City may find that converting the existing sanitary sewer into a
storm drain and constructing a new sanitary sewer may be the most cost-effective means of eliminating these
sources of inflow.

Recently, Tri-City Sewer District initiated a multi-year I/I investigation that will evaluate I/I contributions
from throughout the service district. The City of Oregon City along with the others agencies were asked to
join the investigation and evaluation efforts. The purpose of the investigation is to determine if and where 1/1
can be removed from the system cost-effectively.

Comp Plan Policy 11.2.5
Implement the City’s wastewater policies through the City of Oregon City Sanitary Sewer Master Plan.

Finding: The Sanitary Sewer Master Plan update provides guidance for the timely, efficient and economic
provision of sanitary sewer service within the existing city limits and to new development areas within the
Urban Growth Boundary consistent with the relevant goals, policies and implementing measures of the
Comprehensive Plan. The proposed Sanitary Sewer Master Plan is consistent with this policy.
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STATEWIDE PLANNING GOAL 13: To conserve energy. Land and uses developed on the land shall be
managed and controlled so as to maximize the conservation of all forms of energy, based upon sound
economic principles.

Finding: This goal is implemented through the applicable Goals and Policies in Section 13 of the Oregon City
Comprehensive Plan: Energy Conservation.

The sanitary sewer system proposed will support efficient use of a land within the city limits and urban
growth boundary based on the adopted land use designations within the City Comprehensive Plan and zoning
categories within the city limit through the timely, orderly and efficient delivery of sewer system extensions
where it is efficient to promote higher intensity land uses and avoiding leap-frog development.

The city promotes the efficient use of land and conservation of energy through its Comprehensive Plan and
Zoning Code and through the implementation of building codes. Higher density and mixed use zoning, land
division, and site plan design standards promote more compact development patterns, and promote bicycling
and walking instead of relying on the automobile for routine errands. New annexations are required to show
that public utilities can be efficiently extended to new urban areas. Metro-approved Concept Plans are
required prior to annexation to the city to assure that urban services and amenities will be developed in
logical places as the community develops. Building codes require that new homes and businesses conserve
energy through choice of materials, insulation, and installation of efficient plumbing, heating and cooling
systems. The proposed Sanitary Sewer Master Plan is consistent with Statewide Planning Goal 13.

Comp Plan Goal 14.4 Annexation of Lands to the City

Annex lands to the city through a process that considers the effects on public services and the benefits to the
city as a whole and ensures that development within the annexed area is consistent with the Oregon City
Comprehensive Plan, City ordinances, and the City Charter.

Comp Plan Policy 14.4.1

Promote compact urban form and support efficient delivery of public services by ensuring that lands to be
annexed are within the City’s Urban Growth Boundary, and contiguous with the city limits. Do not consider long
linear extensions, such as cherry stems and flag lots, to be contiguous with the city limits.

Comp Plan Policy 14.4.2
Include an assessment of the fiscal impacts of providing public services to unincorporated areas upon
annexation, including the costs and benefits to the city as a whole as a requirement for concept plans.

Finding: The Sanitary Sewer Master Plan identifies the fiscal impacts to providing public services to
unincorporated areas upon annexation. The areas in the plan that were identified at included in Section 5,
Capital Improvement Plan. The cost for improvements in these area can be found in Sanitary Sewer Master
Plan table 5-3 (Septic Area Service Extensions), table 5-6 ( South End Concept Area, Estimated Improvement
Costs), table 5-8 (Beavercreek Road Concept Area), table 5-10 ( Park Place Concept Area, Estimated
Improvement Costs).

Comp Plan Policy 14.4.3
Evaluate and in some instances require that parcels adjacent to proposed annexations be included to:
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e avoid creating unincorporated islands within the city;

 enable public services to be efficiently and cost-effectively extended to the entire area; or

e implement a concept plan or sub-area master plan that has been approved by the Planning and City
Commissions.

Finding: Both the Comprehensive Plan and the Sanitary Sewer Master Plan shall work together to help avoid
unincorporated island areas and to enable public services to be extended to unserved areas.

Comp Plan Policy 14.4.4
Expedite the annexation of property as provided by state law in order to provide sewer service to adjacent
unincorporated properties when a public health hazard is created by a failing septic tank sewage system.

Finding: The Sanitary Sewer Master Plan identifies the need to service homes on septic in section 5.2.2.1.
The City shall work with DEQ to address septic tank sewage system failures.

RECOMMENDATION

The Planning Commission may recommend that the City Commission adopt of the draft Sanitary Sewer
Master Plan finding that it is consistent with the City’s Comprehensive Plan and the Statewide Land Use Goals.
With respect to financing, rather than take a position on the most appropriate financing solution, the Planning
Commission could acknowledge that under any of the financing scenarios identified in the plan, adequate
sanitary sewer service can be made available to serve planned development including the UGB expansion

areas.

Staff recommends that the Planning Commission recommend approval of the Sanitary Sewer Master Plan,
included as Exhibit 1, as an ancillary document to the Oregon City Comprehensive Plan to the City
Commission.
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EXHIBITS
1) Oregon City Sanitary Sewer Master Plan (June 30, 2014 Draft)
2) Public Notices

3) Oregon City Comprehensive Plan (2004). Note: Goals and Policies for Public Facilities are in Section 11.
4) Ordinance 14-1006, Sanitary Sewer Moratorium
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Appendix A

ORE G o N Community Development - Planning
C I -I- Y 221 Molalla Ave, Suite 200 [ Oregon Gity OR 97045
Ph (503) 722-3789 | Fax (503) 722-3880

FILE NO.: Legislative File: L. 14-02 - Sanitary Sewer Master Plan (SSMP)

HEARING DATE: Monday, September 8, 2014
7:00 p.m,, City Hall - Commission Chambers
625 Center Street
Oregon City, OR 97045

APPLICANT: Oregon City Public Works Department
John Lewis, P.E,, Public Works Director
Aleta Froman-Goodrich, P.E, City Engineer
Erik Wahrgren, P.E.,, Project Engineer
625 Center Street, Oregon City, Oregon 97045

REPRESENTATIVE: Brown and Caldwell, Consulting Engineers
6500 SW Macadam Avenue, Suite 200, Portland, OR 97239

REQUEST: Update of the Oregon City Water Sanitary Sewer Master Plan, an Ancillary
Document to the Oregon City Comprehensive Plan (2004).

LOCATION: City-wide,
REVIEWER: Pete Walter, AICP, Associate Planner

RECOMMENDATION: Staff recommends that the Planning Commission recommend approval of the update
to the Oregon City Sanitary Sewer Master Plan, included as Exhibit 1, as an ancillary document to the Oregon
City Comprehensive Plan to the City Commission.

17.50.170 - Legislative hearing process.

A. Purpose. Legisiative actions invelve the adoption or amendment of the city's land use vegulations, comprehensive
plan, maps, inventories and other policy documents that affect the entire city or large portions of it. Legislative
actions which affect land use must begin with a public hearing before the planning commission.

B. Planning Commission Review.

1. Hearing Required. The planning commission shall hold at least one public hearing befove recommending action
on a legislative proposal. Any interested person may appear and provide written or oral testimony on the proposal
at or prior to the hearing. The community development director shall notify the Oregon Department of Land
Conservation and Development (DLCD) as reguired by the post-acknowledgment procedures of ORS 197.610 to
197.625, as applicable.

2. The community development director'’s Report. Once the planning commission hearing has been scheduled and
noticed in accordance with Section 17.50.090(C} and any other applicable laws, the community development
director shall prepare and make available a report on the legislative proposal at least seven days prior to the
hearing.

3. Planning Commission Recommendation. At the conclusion of the hearing, the planning commission shall adopt a
recommendation on the proposal to the city commission. The planning commission shall make a report and
recommendation to the city commission on all legislative proposals. If the planning commission recommends
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adoption of some form of the proposal, the planning commission shall prepare and forward to the cify commission a
report and recommendation to that effect.
C. City Commission Review.

1. City Commission Action. Upon a recommendation from the planning commission on a legislative action, the city
commission shall hold at least one public hearing on the proposal. Any interested persor may provide written or
oral testimony on the proposal at or prior to the hearing. At the conclusion of the hearing, the city commission may
adopt, modify or reject the legislative proposal, or it may remand the matter to the planning commission for further
consideration. If the decision is to adopt at least some form of the proposal, and thereby amend the city's land use
regulations, comprehensive plan, official zoning maps or some component of any of these documents, the city
commission decision shall be enacted as an ordinance.

2. Nofice of Final Decision. Not later than five days following the city commission final decision, the community
development director shall mail nofice of the decision to DLCD in accordance with ORS 197.615(2).

(Ord. No. 08-1014, §§ I—3(Exhs. 1—3), 7-1-2009; Ord. No. 10-1003, § 1(Exh. 1), 7-7-2010)

IF YOU HAVE ANY QUESTIONS ABOUT THIS APPLICATION, PLEASE CONTACT TONY KONKOL IN THE
PLANNING DIVISION OFFICE AT 657-0891,

Proposed Project
The proposal is to update the Oregon City Sanitary Sewer Master Plan (SSMP), which is an adopted Ancillary
Document to the Oregon City Comprehensive Plan (2004).

According the city’s project website, “April 8, 2014 - The City and B & C have been working to complete the
update, which has turned out to be more of a new sewer master plan than an update. The new master plan
identifies areas with current system capacity concerns, build out capacity concerns, and areas within the
system most likely to have leakage or other types of problems. Specifically, the plan is a detailed assessment
based on a variety of information and analysis. The plan also provides the City with a detailed understanding
of necessary capital improvements, system rehabilitation and replacement recommendations, the cost of the
improvements and program recommendations, and recommendations for best management practices. In
particular, as a result of the plan and modeling results the final plan will include a supplementary discussion
of the impacts of development and redevelopment on the city-wide system.”

The following excerpt from the SSMP’s Executive Summary describes the purpose of the update:

The City of Oregen City {City} provides sanitary sewer collection services to nearly 33,000 people spread across
an area of approximately 9.3 square miles. Current users of the sanitary sewer collection system total over
10,400 total connections, including 9,740 residential, approximately 520 commercial, and 130 industrial. The
City owns the following infrastructure: over 148 miles of gravity pipelines, ranging in size from approximately 2
to 36 inches in diameter; 3,700 manholes; 12 (major) pumping stations; and 6 miles of sanitary force mains. A
majority of the sewer system was built after 1980 with much of the sewer pipes being constructed of pobl-vinyl
chloride.

The City commissioned this Sanitary Sewer Master Plan {SSMP} to provide guidance on capital improvement
projecis for City projects as required to convey the existing and future wastewater flows to the Tri-City Sewer
District (TCSD} trunks and interceptors TCSD and eventually to the Tri-City Water Pollution Control Plant. The
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City’s buildout population Is expected to reach 52,500 by the year 2035, with most of the growth occurring
around the fringes of the existing city limits.

The Sewer Moratorium and the adoption of the SSMP as a Corrective Program

On August 6, 2014, the City Commission adopted Ordinance 14-1006 which imposed a moratorium on
development as a result of sanitary sewer capacity deficiencies within four areas within the City. The areas
subject to the moratorium are identified in Exhibit 4 to this report. ORS 197.530(1) requires that the City
adopt a program to correct the problem creating the moratorium within 60 days, or before October 3, 2014,
and requires that the program be considered through a public hearing. The SSMP identifies solutions
necessary to remedy the capacity deficient sewers and therefore, serves as the City's corrective program. As
the findings set forth in the sewer moratorium and the SSMP explain, a lack of sewer capacity infrastructure
causes safety hazards and reduces the overall qualify of life. These flow restrictions have not changed since
the moratorium was adopted. Therefore, the City cannot allow any development or redevelopment that
increases flows to these restricted areas. Adoption of the SSMP within 60 days after imposition of the
moratorium indicates the City’s commitment to alleviating the problem and lifting the moratorium as quickly
as possible. Unless extended, the Ordinance 14-1006 moratorium shall expire six months from the date on
which the corrective program, the SSMP, is adopted.

Relationship to the Comprehensive Plan

According to the 2004 Cregon City Comprehensive Plan {Introduction, “Implementing the Plan” Page 4,
Exhibit 3): “Ancillary Plans are adopted by the City Commission for such things as parks and recreation,
transportation systems, water facilities, and sewer facilities. Usually prepared by City departments through a
public process, ancillary plans are approved by the City Planning Commission and adopted by the City
Commission to provide operational guidance to city departments in planning for and carrying out city
services. These plans are updated more frequently than the Comprehensive Plan.”

The Oregon City Sanitary Sewer Master Plan is a "public facilities plan”, which is defined in the administrative
rules implementing Geal 11, OAR 660-0110005(1), and provides: "A public facility plan is a support
document or documents to a comprehensive plan. The facility plan describes the water, sewer and
transportation facilities which are to support the land uses designated in the appropriate acknowledged
comprehensive plans within an urban growth houndary containing a population greater than 2,500, Certain
elements of the public facility plan also shall be adopted as part of the comprehensive plan, as specified in
OAR 660-11-045.",

Plan Document

The Sanitary Sewer Master Plan (SSMP] is a necessary planning document relating to sewer infrastructure.
The draft plan consists of an executive summary, six chapters and a set of appendices:

1. Introduction

2. Basis of Planning

3. Flow Projections and Modeling

4. Hydraulic Analysis

5. Capital Improvement Plan (CIP)

6. Limitations
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Recommended Capital Improvements

Chapter 5 describes recommended capital improvements which are organized into the following sections:
Existing Conditions Planning Scenario, Capital Improvement Recommendations, Continued Observation,
Rehabilitation and Replacement (R&R) Program, and a Capital Improvement Project Summary.

Projects that will be required to extend sewer service into the urban growth boundary will primarily be
funded by developers. Some projects could be funded by developers and could be reimbursed based on the
capacity provided to other users. SDCs (System Development Charges) can be used to finance such
improvements. Planning level estimates for the infrastructure needs are provided in the plan.

Service Area - Tri-City Service District

As stated in the Executive Summary, the City commissioned this Sanitary Sewer Master Plan (SSMP) to
provide guidance on capital improvement projects for City projects as required to convey the existing and
future wastewater flows to the Tri-City Sewer District (TCSD) trunks and interceptors TCSD and eventually to
the Tri-City Water Pollution Control Plant. The City’s buildout population is expected to reach 52,500 by the
year 2035, with most of the growth occurring around the fringes of the existing city limits.

TCSD was formed in 1980 and is comprised of three primary jurisdictions: the Cities of Oregon City,
Gladstone, and West Linn. TCSD’s mission is to provide wastewater conveyance, treatment, and disposal
services to the three cities. The Clackamas County Board of Commissioners governs the TCSD with the Tri-
City Advisory Committee made up from representatives from each city. Current copies of the agreement and
amendments between the City and TCSD are included in Appendix K of the plan.

Planning Process and Public Involvement

The Sanitary Sewer Master Plan update process provides opportunities for public involvement in the
legislative decision making process through a project website, public hearing process, newspaper noticing,
open houses, meetings with Neighborhood Associations, the Citizen Involvement Committee, and work
sessions with the Planning Commission and City Commission.

The City last updated its Sanitary Sewer Master Plan in 2003. Sewer master planning for a City of Oregon
City's size and complexily is considered necessary every 10 years. In preparation for a master plan update,
the Public Works Department has undertaken the following steps to date:

s October 2011, executed a contract with Brown and Caldwel], Inc. (B & C) to provide the professional
services necessary to develop a flow monitoring strategy for collecting wet weather sanitary sewer
flow information from the City's sanitary sewer collection system.

e January 2012, executed Amendment No, 1 for the wet weather flow monitoring. Services included
implementation of the recommended flow monitoring strategy including 2 months of flow
monitoring at 15 locations around the City's wastewater collection network. The flow data was
needed to accurately document wet weather flows for future hydraulic modeling.

s February 2012, executed Amendment No. 2 authorizing B & C to complete the bulk of the sewer
master plan including utilizing the flow monitoring data, building the hydraulic model, evaluating the
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hydraulics of the collection system, assessing the City's 13 lift stations, identifying existing and future
capital improvements, completing project concept level cost estimates and assisting City staff during
public outreach efforts.

o October 2013 - staff presented the City Commission with a Sanitary Sewer Master Plan Update
"Master Plan Development 101",

o April 2014 - staff made a presentation to the City Commission.

s June 2014 - open house and CIC presentation

o July 2014 - joint work session with Planning Commission and City Commission

The Sanitary Sewer Master Plan (July, 2014 draft) has been available for review on the Oregon City website at
the following address: http: / /www.orcity.org/publicworks/sanitary-sewer-master-plan-update

Public Notices .

Notice of the first Planning Commission public hearing for the proposal was published in the Clackamas
Review on August 6, 2014, and emailed to the affected agencies, the CIC and all Neighborhood Associations
August 4, 2014,

In accordance with ORS 197.610 and OAR 660-018-000, a Notice of Proposed Amendment to the Oregon City
Comprehensive Plan was provided to the Oregon Department of Land Conservation and Development 35
days prior to the first noticed Evidentiary Hearing on July 23, 2014.

Notice of the proposed amendment was provided to the following affected agencies on August 4, 2014z South
Fork Water Board (SFWB), Clackamas River Water {CRW), Clackamas County, Clackamas Fire District #1,
Oregon City School District, City of West Linn, City of Gladstone, City of Milwaukie, Tri-City Services District,
Metro, and Oregon Department of Transportation (0DOT).

Copies of the applicable notices are provided in Exhibit 2.

Public Comment

Public comments provided throughout the previously described planning process have been incorporated
into the document as needed.

Planning staff has not received any written public comments regarding the Legislative File update as of the
date of this staff report.

DECISION-MAKING CRITERIA:

According to the 2004 Oregon City Comprehensive Plan (Introduction, “Implementing the Plan” Page 4]:
“Ancillary Plans are adopted by the City Commission for such things as parks and recreation, transportation
systems, water facilities, and sewer facilities. Usually prepared by City departments through a public process,
ancillary plans are approved by the City Planning Commission and adopted by the City Commission to
provide operational guidance to city departments in planning for and carrying out city services. These plans
are updated more frequently than the Comprehensive Plan.”
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As an ancillary plan, the Sanitary Sewer Master Plan requires findings for consistency with applicable
Comprehensive Plan Goals and Policies and also with Statewide Planning Goals. These findings are presented
below.

Consistency with Oregon City Comprehensive Plan

Chapter O of the 2004 Oregon City Comprehensive Plan, Comprehensive Plan Maintenance and Update,
contains criteria for approving changes to the comprehensive plan and plan map. Review of the
comprehensive plan should consider:

1. Plan implementation process.

2, Adequacy of the Plan to guide land use actions, including an examination of trends.

3. Whether the Plan still reflects community needs, desires, attitudes and conditions, This shall include
changing demographic patterns and economics.

4. Addition of updated factual information including that made available to the Cily of regional, state and
federal governmental agencies.

Chapter 0. Comprehensive Plan Maintenance and Update

Regular Review and Update

Another method of Plan maintenance and updating is a continuous technical review of the Plan by the Planning
staff. This review and any subsequent recommendations for Plan updating should be presented ta the
Neighborhood Associations, Planning Commission and City Commission for input and discussion in the same
manner as requested Plan changes. The continuous review should consider:

1 Plan implementation process.

Finding: The Sanitary Sewer Master Plan is a special purpose plan that is an adopted Ancillary Document to
the Oregon City Comprehensive Plan, It is a technical document that requires regular review in order to
maintain and update it. The applicant, Oregon City Public Works Department, has or will present the update
of the Sanitary Sewer Master Plan for input by the Citizen Involvement Committee, Neighborhood
Associations, Planning Cornmission and City Commission in accordance with the recommended method
described in the Comprehensive Plan and pursuant to the applicable process described in Oregon City
Municipal Code section 17.50.170. The plan implementation process is consistent with the Comprehensive
Plan.

2. Adequacy of the Plan to guide land use actions, including an examination of trends.

Finding: As an ancillary document to the Comprehensive Plan, the Sanitary Sewer Master Plan provides an
analysis of existing sanitary sewer facilities and provides direction for future development, funding and
needs. The plan provides a comprehensive review of the sanitary sewer system and provides an adequate
guide for future land use actions and the development of criteria to be utilized in land use actions.

The update will include updated construction cost estimates and contingencies for the planning and design of
recommended sanitary sewer system facilities for the City.
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Adoption and implementation of the Sanitary Sewer Master Plan update accomplishes the Goals and Policies
of the adopted Oregon City Comprehensive Plan (2004].

3. Whether the Plan still reflects community needs, desires, attitudes and conditions, This shall include
changing deinographic patterns and economics,

Finding: As part of this planning effort, the consultant conducted technical analyses of the City's existing
sanitary sewer system and projected future demand within the planning area based on the land use
designations in the City Comprehensive Plan. Sanitary sewer demands were projected through buildout of
the City's Urban Growth Boundary [UGB) using a unit demand methodology based on land uses in the City's.
Comprehensive Plan. Individual sanitary sewer use (by meter) was linked to individual parcels using
addresses. The unit demand factor for each land use designation was then calculated by dividing the total
sanitary sewer connections by the total parcel area for which it was linked. The same peaking factors used for
existing sanitary sewer demands were used for future projections.

Adoption of the Sanitary Sewer Master Plan update will address necessary improvements to ensure the
orderly extension of sanitary sewer service to accommodate the projected growth envisioned in the City's
Comprehensive Plan,

4. Addition of updated factual information including that made available to the City of regional, state and
federal governmental agencies.

Finding: The consultant has included an analysis of the existing sanitary sewer system based on available
existing information provided by the City and the TriCities Wastewater Treatment Plan.

The projections of sanitary sewer demand [or existing and future service areas reflect updated population
projections, recent comprehensive plan amendment areas (Park Place concept area and Beavercreek Road
concept area), and new regulatory requirements at the state and federal level.

The City of Oregon City maintains benchmarks for service quality that are used to measure performance of
the sanitary sewer utility. The service standards set forth in this master plan are derived from regulations,

rules, and recommendations established by a variety of sources including the Oregon State Department of

Human Services (DHS) and the Environmental Protection,

The addition of this updated information will allow the City to keep the Sanitary Sewer Master Plan current,

“Statements of Principle - Page 3. |
Provide efficient and cost-effective services. Water, sewer, fire protection, police services, streets, storm [
drainage, and other public services are directly affected by land-use decisions. This plan ensures that land-
development decisions are linked to master plans for specific services such as water or sewer and to capital
improvement plans that affect budgets and require taxes to build. The City Commission believes that citizens
are economically well-served through compact urban form, redevelopment of existing areas, and public
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investments (for example, street improvements) that are carefully tied to private investments when
development oceurs.”

Finding: The consultant has included an analysis of the existing sanitary sewer system based on availahle
existing information provided by the City and the TriCities Wastewater Treatment Plan.

“Implementing the Plan - Page 4

The Oregon City Comprehensive Plan is implemented through City Codes, ancillary plans, concept plans, and
master plans.

Ancillary plans are adopted by the City Commission for such things as parks and recreation, transportation
systems, water facilities, and sewer facilities. Usually prepared by City departments through a public
process, ancillary plans are approved by the City Planning Commission and adopted by the City Commission
to provide operational guidance to city departments in planning for and carrying out city services. These
plans are updated more frequently than the comprehensive plan.”

Finding: This Sanitary Sewer Master Plan update requires approval of the Planning Commission and City
Commission.

“Ancillary Plans. - Page 15

Since 1982, several documents have been adopted as ancillary to the 1982 Comprehensive Plan: the Public
Facilities Plan (1990), Oregon City Transportation System Plan (2001), Oregon City Downtown Community Plan
[1999), Oregon City Waterfront Master Plan (2002), City of Oregon City Water Master Plan (2003), City of
Oregon City Sanitqry Sewer Master Plan (2003), Drainage Master Plan (1988, updated in 1999 as the City of
Oregon City Public Works Stormwater and Grading Design Standards), Caufield Basin Master Plan (1997), South
End Basin Master Plan (1997), Molalla Avenue Boulevard and Bikeway Improvements Plan (2001), the Oregon
City Park and Recreation Master Plan (1999), and the Oregon City Trails Master Plan (2004).”

Finding: The Sanitary Sewer Master Plan update requires approval of the Planning Commissien and City
Commission and when approved, shall be an ancillary plan to the Comprehensive Plan.

“Wastewater Collection and Treatment. Page 80

The City of Oregon City Sanitary Sewer Master Plan (2003) contains specifications for the existing wastewater
collection system and discusses how the specifications will need to change during the next 20 years, based on
projected growth. According to the master plan, Oregon City's sanitary sewer system is in relatively good
condition with isolated areas of capacity problems, and will remain adequate within the Urban

Growth Boundary for the next 20 years. The greatest deficiency is the older pipes that need repair,
rehabilitation, or replacement. The City continues to work with the Tri-City Service District to reduce inflow
and infiltration into the collection system. Wastewater is treated at the Tri-City Water Pollution Control
Facility.

Located in Oregon City, Tri-City treats wastewater from Oregon City, West Linn and Gladstone. Wastewater
flows from the greater Clackamas County area were recently diverted to Tri-City as a result of a cost-efficient
strategy that benefited Tri-City ratepayers. Flows to Tri-City may increase if the Kellogg Creek Water
Pollution Control Plant in Milwaukie closes and as planned growth occurs in the Damascus area. The need for
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a major expansion of Tri-City will have to be weighed against preserving the valuable property around the
treatment plant for future parks, recreation, and mixed-use development.

Oregon City and Tri-City should continue to collaborate on the Clackamette Cove area improvements
identified in the Tri-City Service District, Tri-City Water Pollution Control Facility {WPCF} Master Plan Plant
Advanced Facilities Plan (2002) and the Oregon City Waterfront Master Plan (2002).”

“Page 81 - NPDES MS-4 Permit

The City’'s stormwater management program is subject to the City’s National Pollution Discharge Elimination
System Municipal Separate Storm and Sewer System (NPDES) MS-4 permit, which is administered by the
Oregon Department of Environmental Quality (DEQ) for the U.S. Environmental Protection Agency (EPA).”

CONSISTENCY WITH STATEWIDE PLANNING GOALS

STATEWIDE PLANNING GOAL 1: To develop a citizen involvement program that insures the
opportunity for citizens to be involved in all phases of the planning process.

Finding: This goal is implemented through the applicable Goals and Policies in Section 1 of the Oregon City
Comprehensive Plan: Citizen Involvement. A detailed description of the public involvement process for
development of the Water Distribution System Master Plan is provided in the project description on Page 4 of
this staff report under “Planning Process and Public Involvement”. Additional public meetings to discuss the
sanitary sewer master plan have been summarized. The Sanitary Sewer Master Plan update process is
consistent with Statewide Planning Goal 1.

STATEWIDE PLANNING GOAL 2: To establisb a land use planning process and policy framework as a
basis for all decision and actions related to use of land and to assure an adequate factual base for such
decisions and actions.

Finding: This goal is implemented through the applicable Goals and Policies in Section 2 of the Oregon City
Comprehensive Plan: Land Use. Because the Sanitary Sewer Master Plan is an ancillary document to the City's
Comprehensive Plan, the application was processed pursuant to the legislative hearing process outlined in
Section 17.50.170 of the Oregon City Municipal Code. The Sanitary Sewer Master Plan document and maps,
analysis, projections, capital improvement program, cost estimates, and recommended funding mechanisms
to finance the plan are based a variety of current sources which are cited throughout the plan. These sources
include information, documents and technical data.

The plan’s Capital Improvement Plan (CIP) section describes the improvements recommended to address the
capacity and known condition deficiency needs of the City-owned sanitary sewer system for the future
conditions planning scenario and to provide new sewer service to areas of the city without sewer service and
to areas that may be annexed by the City in the foreseeable future. The City's implementation of an
infiltration/inflow (I/I) reduction program may be sufficient to address the capacity needs of many of the
sewers identified for replacement.

Based on the existing review processes defined in the Oregon City Municipal Code and the adequacy of the
facts provided in the proposed application, the proposed Sanitary Sewer Master Plan update is consistent
with Statewide Planning Goal 2. '
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STATEWIDE PLANNING GOAL 5: To protect natural resources and conserve scenic and historic areas
and open spaces.
Finding: This goal is implemented through the applicable Goals and Policies in Section 5 of the Oregon City
Comprehensive Plan: Open Spaces, Scenic and Historic Areas, and Natural Resources. As stated in the
responses to Statewide Planning Goal 2 above, the city code contains specific review criteria for the
placement of public utilities within overlay districts to assure that designated Goal 5 resources are
appropriately considered when development is proposed.
The Natural Resource Overlay District designation provides a review process for development proposals that
have the potential to affect protection of Metro Title 3 and 13 lands (streams, wetlands, sensitive habitat
areas) and Goal 5 resources within Oregon City. Utilities repair, replacement and expansions, including water
lines, are either exempted from review or reviewed as a limited land use decision (Type II) or Planning
Commission review (Type III) depending on the location.
Within the Historic Overlay District, which includes the Canemah historic district, McLoughlin Conservation
district, designated Landmarks and Historic corridors, proposed public utility projects may be reviewed by
the Historic Review Board if they are potential impact historic resources. The Historic Review Board has
adopted character guidelines that pertain to improvements in the public right of way, utilities and related
equipment to assure compatibility with historic resources.
Goal 5 resources outside the city limit within the Urban Growth Boundary are reviewed as part of the
required Concept Planning for those areas prior to and subsequent with annexation. Concept plans must be
implemented through zoning designations and overlay protections zones to assure that Goal 5 resources are
protected to the extent required by State law and Metro. The City has mapped the known Goal 5 resource
areas out to the current UGB based on the following documents:

1. The 1999 Oregon City Local Wetland inventory.
The Oregon City Water Quality Resource Area Map (Ord. 99-1013).
2004 Oregon City slope data and mapping (LIDAR).
Metro Regionally Significant Habitat Map (Aerial Photos taken 2002).
National Wetland Inventory (published 1992).
Beavercreek Road Concept Plan (adopted September 2008).

7. Park Place Concept Plan (adopted April 2008).
Based on the existing review processes defined in the Oregen City Municipal Code, the proposed Water
Distribution System Master Plan update is consistent with Statewide Planning Goal 5.

oUW

STATEWIDE PLANNING GOAL 6: To maintain and improve the quality of the air, water and land
resources of the state.

Finding: This goal is implemented through the applicable Goals and Policies in Section 6 of the Oregon City
Comprehensive Plan: Quality of Air, Water and Land Resources. By planning sewer system upgrades based on
projected demand and land use patterns, the proposed plan will ensure that land suited for development will
be served efficiently. Further, by identifying a plan for extension and expansion of new facilities, as well as
maintenance and repair and replacement of existing facilities, the plan will protect lands and waters of
Oregon City from contamination resulting from facility capacity being exceeded or protect against corrosion
or leaking. Water quality objectives, as identified in the City’s stormwater management program is subject to
the City's National Pollution Discharge Elimination System Municipal Separate Storm and Sewer System
(NPDES) MS-4 permit, which is administered by the Oregon Department of Environmental Quality (DEQ) for
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the U.S. Environmental Protection Agency (EPA). As discussed above under the responses to Statewide
Planning Goals 2 and 5, the proposed Water Distribution System Master Plan provides approximate locations
for the locations of needed water facilities necessary to serve the Urban Growth Boundary. The alignments of
future pipeline extensions and locations of other water facilities such as pump stations, pressure reducing
valves and reservoirs is subject to further site planning when those facilities are proposed within the city
limits. Based on the existing review processes defined in the Oregon City Municipal Code, the proposed Water
Distributicn System Master Plan update is consistent with Statewide Planning Goal 6.

STATEWIDE PLANNING GOAL 7: To protect people and property from natural hazards,

Comp Plan Goeal 7.1 Natural Hazards
Protect life and reduce property loss from the destruction associated with natural
hazards.

Comp Flan Policy 7.1.12
Ensure that key public services, such as water and sewer; and key public facilities such as police, fire, and
hospital structures have the capability to back-up electricity during emergencies.

Finding: This goal is implemented through the applicable Goals and Policies in Section 7 of the Oregon City
Comprehensive Plan: Natural Hazards. New sanitary sewer facilities will be designed to avoid seismic hazards
and identified hazard areas to the extent practicable. New facilities shall be constructed in conformance with
the city’s adopled public works standards and retrofitted where necessary according to the recommendations
provided. These measures, along with the existing review processes defined in the Oregon City Municipal
Code, will assure that the proposed Sanitary Sewer Master Plan update is consistent with Statewide Planning
Goal 7.

The Sanitary Sewer Master Plan has accounted for necessary electrical upgrades for the pump stations that
will need this type of improvement in the planning herizon. Pump stations include back up electrical
equipment in the event the power goes out or in the event of an emergency. The type of power generator has
been identified in the Sanitary Sewer Master Plan for each of the City's pump stations.

STATEWIDE PLANNING GOAL 9: To provide adequate opportunities throughout the state for a variety
of economic activities vital to the health, welfare, and prosperity of Oregon's citizens.

Finding: This goal is implemented through the applicable Goals and Policies in Section 9 of the Oregon City
Comprehensive Plan: Econemic Development. Identification of needed sewer facilities within the UGB
includes areas identified for future job creation, notably the Beavercreek Concept Plan area east of
Beavercreek Road. The proposed Sanitary Sewer Master Plan identifies the approximate location of needed
new facilities. This infrastructure will be constructed and driven by development of the Beavercreek Concept
Plan Area. Adopticn of the CIP for the Sanitary Sewer Master Plan will allow the incorporation of the costs of
building this sewer infrastructure into the System Development Charge (SDC) schedule, In existing developed
areas, the CIP identifies necessary renewal and replacement of the system to ensure continued service to
existing residential, commercial and industrial areas. The sewer infrastructure investments in this proposed
plan are essential to support the continued and sustained economic development of the city. Based en the
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existing review processes defined in the Oregen City Municipal Code, the proposed Sanitary Sewer Master
Plan update is consistent with Statewide Planning Goal 9.

STATEWIDE PLANNING GOAL 10: To provide for the housing needs of citizens of the state.

Finding: This goal is implemented through the applicable Goals and Policies in Section 10 of the Oregon City
Comprehensive Plan: Housing. A dependable and high quality sanitary sewer system for existing Oregon City
residents depends in timely upgrades to the existing system. Sewer service to newly annexed developing
areas and those areas zoned for more intensive land use within the UGB will be largely developer constructed
and driven. Adoption of the Sanitary Sewer Master Plan update will address necessary improvements to
ensure the orderly extension of water service to accommeodate the projected growth envisioned in the City's
Comprehensive Plan, which includes a variety of housing types. The proposed Water Distribution System
Master Plan update is consistent with Statewide Planning Goal 10.

STATEWIDE PLANNING GOAL 11: To plan and develop a timely, orderly and efficient arrangement of
public facilities and services to serve as a framework for urban and rural development.

Finding: This goal is implemented through the applicable Goals and Policies in Section 11 of the Oregon City
Comprehensive Plan: Public Facilities. The relevant goals and policies and findings are provided below.

Comp Plan Goal 11.1 Provision of Public Facilities

Serve the health, sofety, education, welfare, and recreational needs of all Oregan City residents through the
planning and provision of adequate public facilities.

Finding: The Sanitary Sewer Master Plan is necessary to maintain compliance with Statewide Planning Goal
11, Public Facilities. Goal 11 requires that public facilities and services be provided in a timely, orderly and
efficient manner. The goal's central concept is that local governments should plan public services in
accordance with the community’s needs as a whole rather than be forced to respond to individual
developments as they occur. This includes sanitary sewer service, As shown in the findings below, the
proposed update of the Sanitary Sewer Master Plan is consistent with Goal 11.1.

Comp Plan Policy 11.1.1

Ensure adequate public funding for the following public facilities and services, if feasible:

» Water distribution

Finding: The Sanitary Sewer Master Plan includes a proposed Capital Improvement Program with a
comprehensive and detailed discussion of cost estimates and options to assure that the existing and future
sewer facilities can be funded. Several scenarios for funding of new sanitary sewer lines are evaluated. The
following sections describe three types of projects based on funding mechanisms: Priority 1 CIPs that may be
funded by the City through SDCs reimbursements, Priority 2 CIPs that are unlikely to be funded by the City,
and conecept area extensions that are most likely to be paid for directly by development except for some
unique circumstances that may require City funding assistance to promote economic development.. With
respect to the maintenance and rehabilitation of the existing system, the plan includes a detailed
Rehabilitation and Replacement Program. This includes details regarding the potential costs of an I/1
abatement program to help identify leakage within the system and recover lost capacity. The proposed Water
Distribution System Master Plan is consistent with this policy.

Comp Plan Policy 11.1.2
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Provide public facilities and services consistent with the goals, policies and implementing measures of the
Comprehensive Plan, if feasible.

Finding: As discussed in this staff report, the Sanitary Sewer Master Plan provides guidance for the timely,
efficient and economic provision of sanitary service within the existing city and to new development areas
within the Urban Growth Boundary consistent with the relevant goals, policies and implementing measures
of the Comprehensive Plan. The proposed Sanitary Sewer Master Plan is consistent with this policy.

Comp Plan Policy 11.1.5

Design the extension or improvement of any major public facility and service to an area to coinplement other
public facilities and services at uniform levels.

Finding: The Sanitary Sewer Master Plan is designed to meet system services standards for existing and
future development within the UGB. The review of the system needs includes review of the following:

2.1 Background and History

2.2 City Location

2.3 Service Area Description

2.4 Topography

2.5 Climate and Rainfall

2.6 Population

2.7 Land Use and Zoning

2.8 Description of Existing Collection System

2.9 Description of Pumping Stations

2.10 Flow Monitoring Activities

3. Flow Projections and Modeling

3.1 Model Development

3.2 Model Extents

3.3 Base Flows

3.4 Wet Weather Flows

3.4.1 RTK Method

3.4.2 Precipitation Data

3.4.3 Area Contributing to Rainfall Derived Infiltration and Inflow (RDII)

3.4.4 Wet Weather Model Calibration

3.4.5 Design Storm

3.5 Future Flows

3.5.1 Future Base Flows

3.5.2 Future Wet Weather Flows

4. Hydraulic Analysis

These analyses reflect typical sewer system industry standards. The plan includes a detailed analysis of levels
of service and existing and projected sewer demand within the UGB based on the City's comprehensive plan.
Pursuant to these requirements, water lines are typically required to be extended to a new development area
at the same time as other public facilities such as sewer, storm drainage, and emergency services. The
proposed Sanitary Sewer Master Plan is consistent with this policy.

Comp Plan Policy 11.1.7
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Develop and maintain a coordinated Capital Improvements Plan that provides a framework, schedule,
prioritization, and cost estimate for the provision of public facilities and services within the City of Oregon City
and its Urban Growth Boundary.

Finding: The plan includes a detailed Capital Improvements Plan. The proposed Water Distribution System
Master Plan is consistent with this policy. Timing of the extension of new sewer facilities, such as in concept
plan areas in South End, Park Place and Beavercreek Road, will depend largely on the scale and pace of new
development. The plan includes prioritization of CIPs to serve these new growth areas, although the exact
timing of these improvements is unknown at this time. The plan also provides a discussion of the factors that
will affect the timing of the rehabilitation and replacement program for existing facilities. The proposed
Sanitary Sewer Master Plan is consistent with this policy.

Comp Plan Goal 11.2 Wastewater
Seek the most efficient and economic means available for constructing, operating, and maintaining the City's

wastewater collection system while protecting the environment and meeting state and federal standards for
sanitary sewer systems.

Finding: The Sanitary Sewer Master Plan is necessary to maintain compliance with Statewide Planning Goal
11, Public Facilities. Goal 11 requires that public facilities and services be provided in a timely, orderly and
efficient manner. The goal’s central concept is that local governments should plan public services in
accordance with the community’s needs as a whole rather than be forced to respond to individual
developments as they occur. As shown in the findings, the proposed update of the Sanitary Sewer Master Plan
is consistent with Goal 11.1.

The Sanitary Sewer Master Plan provides guidance for the timely, efficient and economic provision of sewer
service within the existing city and to new development areas within the Urban Growth Boundary consistent
with the relevant goals, policies and implementing measures of the Comprehensive Plan. The proposed
Sanitary Sewer Master Plan is consistent with this policy.

Comp. Plan Policy 11.2.2
Plan, operate and maintain the wastewater collection system for all current and anticipated city residents within
the existing Urban Growth Boundary. Plan strategically for future expansion areas,

Finding: The purpose of updating the Sanitary Sewer Master Plan is to assure that all current and anticipated
city residents within the Urban Growth Boundary can receive a high quality and dependable collection system
as the city continues to develop. Thisincludes maintenance, and where needed, upgrading the existing
system as well as serving future expansion areas. The proposed Sanitary Sewer Master Plan is consistent
with this policy.

Comp Plan Policy 11.2.2

Given the vision for Clackamette Cove, investigate strategies to deal with increased flows, including alternate
locations for treatment, from growth in the Damascus areq and the potential closure of the Kellogg Creek Water
Pollution Control Plant.
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Finding: The Kellogg Creek Water Pollution Contrel Plant (KCWPCP) remains open and continues to serve
the North Clackamas urban area and the cities of Happy Valley, Johnson City and Milwaukie. In fact,
Clackamas County Water Environment Services operates the plant and they have and continue to upgrade the
facility. There doesn't appear to be a need to plan for the potential closure of the KCWPCP.

Comp Plan Policy 11.2.3

Work with the Tri-City Service District to provide enough collection capacity to meet standards established by
the Oregon Department of Environmental Quality {DEQ) to avoid discharging inadequately treated sewage into
surfacewater.

Finding: The plan includes a description of the existing sanitary sewer system with detailed information
outlining system responsibility for City and Tri-City services. The Sanitary Sewer Master Plan has identified
the ownership of large trunk sewer piping with the City collection system. Brown and Caldwell developed a
model of the City system which also includes the Tri-City trunk system. The model was built using the 10
year 24 hour storm, which meets and exceeds the DEQ requirement. From the model analysis the City has
developed a City list and also identified and communicated the deficiencies with the Tri-City system of pipe.

Comp Plan Policy 11.2.4

Seek economical means to reduce inflow and infiltration of surface- and groundwater into the wastewater
collection system. As appropriate, plant riparion vegetation to slow stormwater, and to reduce erosion and
stream sedimentation.

Finding: In appendix D of the plan, it describes the primary components of an 1/] abatement program. The
I/1 projects that come from the investigation work will include sewer rehabilitation and replacement, service
lateral replacement, and potentially, the construction of new sanitary sewers. 1t is known that some small
areas of the city do not have storm drain systems and that in these areas roof leaders and footing drains may
be connected to the sanitary sewer. The City may find that converting the existing sanitary sewer into a
storm drain and constructing a new sanitary sewer may be the most cost-effective means of eliminating these
sources of inflow.

Recently, Tri-City Sewer District initiated a multi-year I/1 investigation that will evaluate I/1 contributions
from throughout the service district. The City of Oregon City along with the others agencies were asked to
join the investigation and evaluation efforts. The purpose of the investigation is to determine if and where /1
can be removed from the system cost-effectively,

Comp Plan Policy 11.2.5 ,
Implement the City’s wastewater policies through the City of Oregon City Sanitary Sewer Master Plan.

Finding: The Sanitary Sewer Master Plan update provides guidance for the timely, efficient and economic
provision of sanitary sewer service within the existing city limits and to new development areas within the
Urban Growth Boundary consistent with the relevant goals, policies and implementing measures of the
Comprehensive Plan. The proposed Sanitary Sewer Master Plan is consistent with this policy.
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STATEWIDE PLANNING GOAL 13: To conserve energy. Land and uses developed on the land shall be
managed and controlled so as to maximize the conservation of all forms of energy, based upon sound
economic principles.

Finding: This goal is implemented through the applicable Goals and Policies in Section 13 of the Oregon City
Comprehensive Plan: Energy Conservation.

The sanitary sewer system proposed will support efficient use of a land within the city limits and urban
growth boundary based on the adopted land use designations within the City Comprehensive Plan and zoning
categories within the city limit through the timely, crderly and efficient delivery of sewer system extensions
where it is efficient to promote higher intensity land uses and avoiding leap-frog development.

The city promotes the efficient use of land and conservation of energy through its Comprehensive Plan and
Zoning Code and through the implementation of building codes. Higher density and mixed use zoning, land
division, and site plan design standards promote more compact development patterns, and promote bicycling
and walking instead of relying on the automobile for routine errands. New annexations are required to show
that public utilities can be efficiently extended to new urban areas. Metro-approved Concept Plans are
required prior to annexation to the city to assure that urban services and amenities will be developed in
logical places as the community develops. Building codes require that new homes and businesses conserve
energy through cheice of materials, insulation, and installation of efficient plumbing, heating and cooling
systems. The proposed Sanitary Sewer Master Plan is consistent with Statewide Planning Goal 13.

Comp Plan Goal 14.4 Annexation of Lands to the City

Annex lands to the city through a process that considers the effects on public services and the benefits to the
city as a whole and ensures that development within the annexed area is consistent with the Oregon City
Comprehensive Plan, City ordinances, and the City Charter.

Comp Plan Policy 14.4.1

Promote compact urban forin and support gfficient delivery of public services by ensuring that lands to be
annexed are within the City’s Urban Growth Boundary, and contiguous with the city limits. Do not consider long
linear extensions, such as cherry stems and flag lots, to be contiguous with the city limits.

Comp Plan Policy 14.4,2
Include an assessment of the fiscal impacts of providing public services to unincorporated areas upon
annexation, including the costs and benefits to the city as a whole as a requirement for concept plans.

Finding: The Sanitary Sewer Master Plan identifies the fiscal impacts to providing public services to
unincorporated areas upon annexation. The areas in the plan that were identified at included in Section 5,
Capital Improvement Plan. The cost for improvements in these area can be found in Sanitary Sewer Master
Plan table 5-3 (Septic Area Service Extensicons), table 5-6 { South End Concept Area, Estimated Improvement
Costs), table 5-8 (Beavercreek Road Concept Area), table 5-10 { Park Place Concept Area, Estimated
Improvement Costs).

Comp Plan Policy 14.4.3
Evaluate and in some instances require that parcels adfacent to proposed annexations be included to:
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» avoid creating unincorporated islands within the city;

= enahble public services to be efficiently and cost-effectively extended to the entire areq; or

» implement a concept plan or sub-area master plan that has been approved by the Planning and City
Commissions.

Finding: Both the Comprehensive Plan and the Sanitary Sewer Master Plan shall work together to help avoid
unincerporated island areas and to enable public services to be extended to unserved areas.

Comp Plan Policy 14.4.4
Expedite the annexation of property as provided hy state law in order to provide sewer service to adjacent
unincorporated properties when a public health hazard is created by a failing septic tank sewage system.

Finding: The Sanitary Sewer Master Plan identifies the need to service homes on septic in section 5.2.2.1.
The City shall work with DEQ to address septic tank sewage system failures.

RECOMMENDATION

The Planning Commission may recommend that the City Commission adopt of the draft Sanitary Sewer
Master Plan finding that it is consistent with the City’s Comprehensive Plan and the Statewide Land Use Goals.
With respect to financing, rather than take a position on the most appropriate financing solution, the Planning
Commission could acknowledge that under any of the financing scenaries identified in the plan, adequate
sanitary sewer service can be made available to serve planned development including the UGB expansion

dreas.

Staff recommends that the Planning Commission recommend approval of the Sanitary Sewer Master Plan,
included as Exhibit 1, as an anciflary document to the Oregon City Comprehensive Plan to the City
Commission.

City of Oregon City | PO Box 3040 | 221 Molalla Avenue, Suite 200 | Oregon City, OR 97045
Ph {503) 722-3789 www.orcity.org



18

EXHIBITS

1) Oregon City Sanitary Sewer Master Plan (June 30, 2014 Draft)
2) Public Notices

3) Oregon City Comprehensive Plan (2004). Note: Goals and Policies for Public Facilities are in Section 11.
4) Ordinance 14-1006, Sanitary Sewer Moratorium
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Executive Summary

The City of Oregon City (City) provides sanitary sewer collection services to nearly 33,000 people spread
across an area of approximately 9.3 square miles. Current users of the sanitary sewer collection system
total over 10,400 total connections, including 9,740 residential, approximately 520 commercial, and
130 industrial. The City owns the following infrastructure: over 148 miles of gravity pipelines, ranging in
size from approximately 2 to 36 inches in diameter; 3,700 manholes; 12 {major) pumping stations; and
6 miles of sanitary force mains. A majority of the sewer system was built after 1280 with much of the
sewer pipes being constructed of poly-vinyl chloride.

The City commissioned this Sanitary Sewer Master Plan {SSMP) to provide guidance on capital improve-
ment projects for City projects as required to convey the existing and future wastewater flows to the Tri-
City Sewer District (TCSD) trunks and interceptors TCSD and eventually to the Tri-City Water Pollution
Control Plant. The City's buildout population is expected to reach 52,500 by the year 2035, with most of
the growth occurring around the fringes of the existing city limits.

TCSD was formed in 1980 and is comprised of three primary jurisdictions: the Cities of Oregon City,
Gladstone, and West Linn. TCSD's mission is to provide wastewater conveyance, treatment, and disposal
services to the three cities. The Clackamas County Board of Commissioners governs the TCSD with the
Tri-City Advisory Committee made up from representatives from each city. Current copies of the agree-
ment and amendments between the City and TCSD are included in Appendix K.

Flow Monitoring and Modeling

To understand the hydraulic needs of the sanitary sewer collection system, 12 flow meters were installed
in January 2012 and monitored the City’s system for approximately 3 months. In addition, data from six of
the City's major pumping stations were collected. Flow and pumping station data were then input into a
Storm Water Management Model and the model was used to simulate fiows in the sanitary sewer
collection system for existing and future flow conditions. The locations of flow monitors and pumping
stations used to calibrate the model and the model extents are shown in Figure ES-1.

City staff approved the 10-year, 24-hour event {3.5 inches) for use as the design storm and to identify any
deficiencies in the collection system. Designing new and replacement sewers around this storm event
rather than the Oregon Department of Environmental Quality’s minimum 5-year 24-hour event will provide
an added level of protection against sanitary sewer overflows {S50). The National Pollutant Discharge
Elimination System {NPDES) permit for the TCSD Water Pollution Control Plant (WPCP) states that all
discharges are prohibited. Planning and designing for an event larger than the 5-year event will reduce the
likelihood for SS0s and thereby decrease the potential of fines from Oregon Department of Environmental
Quality {DEQ) and legal action from third parties.
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Capital Improvements Needed to Convey Flows

This SSMP identifies $74.5 million in capital improvements recommended to provide sewer service to
unserved areas and to convey peak wet weather flows projected for future conditions. Tabie ES-1
summarizes the overall costs for the required improvements by three categories: sewer upgrades,
pumping station and force main improvements, and sewer extensions.

Table ES-1. Cost of Recommended Future Improvements

"Description of improvement Estimated cost of improvements, dollars?
Sewer upgrades 3,140,000
Pumping station and force main improvements 2,170,000
Sewer extensions 55,930,000
Total ' 71,240,000

2 Estimated cosis include a 50 percent allowance for construction contingencies, engineering, and overhead.
Costs are rounded to the nearest $10,000.

Each of these categories is discussed in greater detail below.

Without infiltration/inflow {I/1) reduction, upsizing is needed for 68 pipes that can be grouped into six
project areas at an estimated total cost of $3.1 million. Gravity sewer upsizing is largely confined to the
older parts of the city within the South Zone meter basins as shown in Figure 3-1. The required pipe size
increases are incremental, with all pipes requiring only a single pipe diameter increase to convey the flows.
Table ES-2 summarizes the needed gravity sewer improvements.

In addition, the modeling shows surcharging under the existing planning scenaric, and surcharging and
potential flooding (where manhole covers are not bolted down) for the future planning scenario in portions
of the TCSD system. Appendix E identifies the TCSD sewers identified as surcharging.

These projects could be avoided with focused I/1 reduction efforts in the immediate and upstream areas,
but further investigations and analyses will be required o determine whether I/l reduction is cost effective.

Table ES-2. Recommended CIPs: Sewer Improvements®

Project Number Project Name Estimated project cost, dollarst
1 12th Street 410,000
2 13th Street 460,000
3 Division Street 420,000
4 Linn Avenue 470,000
5 Hazelwood Drive 1,320,000
6 Holcomb Boulevard 60,000
Total all sewer improvements 3,140,000

aSee Section 5 for more detalied information on the recommended improvements.

s Estimated costs Inciude & 50 percent allowance for construction contingencies, engineering, and overhead. Costs are rounded to the nearest
$.10,000. Costs assume an average depth of 10 feet using cost condition 2. See Appendix G for unit cost tables.

The Settler's Point Pumping Station requires upgrades to convey the peak wet weather flows under future
conditions. In addition, the Cook Street Pumping Station is barely undersized based on the modeling
effort. No major upgrades to this station are recommended at this time, but City staff is advised to
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monitor incoming flows to see if they approach design capacity. Other pumping station upgrades and
madifications (Canemah, Nohel Ridge, Hidden Creek, and Hilltan) are nlanned hy City staff to extend

longevity, increase reliability, and reduce maintenance. The total cost for these improvemenits is
estimated to be $3.1 miliion. Table ES-3 summarizes the needed pumping station improvements.

Table Es 3 Recommended Exlstlng Pump!ng Statlon and Force Mam Improvcmcntsa’

Estimated cost of |mprovements )

:‘:ﬁz‘; P;l:t?‘;:‘g Description of improvement dollars

7 Canemah 'Wetwell refurbishment and update of control system 360,000

8 Settler’s Pointd | Upgrade pumping station 300,000

T 9 Nobel Ridge Upgrade pumps and control systems 260,000
10 Hidden Creek | Upgrade controls 60,000

11 Hilitape ::::;—oll::lgizsr.:lo’? t::l:\:::f pumping station and replace with 8-inch, 1,300- 440,000

12 Pamish Road! | Upgrade pumping station 750,000
Total all pumping station and force main improvements . 2,170,000

2 See Section 5 for more detailed Information on the recommended improvements.

b Estimated costs Include a 50 percent aflowance for construction contingencies, engineering, and overhead. Costs are rounded to the nearest
$10,000. Costs for gravity sewer extensions assume an average depth of 10 feet using cost condition 2. See Appendix G for unit cost tables.

cThis gravity line is planned to serve future development and a portlon for the Installation costs will be system development charge-
reimbursabie to the future developer for this new gravity sewer line. The cost of this gravily sewer Is not repeated in Section 5.2.3 on sewer
extensions.

4 The City has eommissioned a study to determine a more comprehensive assessment of this station’s condition and future needs.

= A study should be commissioned to evaluate the best course of action for replacing or de-commissioning existing force mains constructed of
ashestos cement, The Environmental Protection Agency is studying the prablem but has not yet completed the study or released preliminary
recommendations on how best to handle this material.

f Upgrades to Parrish Road Pumping Station will be dependent on flows routed to the pumping station from the South End Road Concept Area.
See Section 5 for description of flow routing options.

Sewer extensions are required to provide service to those areas not presently served. Areas without sewer
service include homes on septic systems, areas within the current urban growth boundary to be brought
into the city limits within the foreseeable future (concept areas), and miscellanecus properties inside the
city boundary that are not located near existing sewers. The estimated cost of extending sewer service is
$68.3 million. Table ES-4 summarizes the sewer extensions and their associated costs.

Table ES-4. Recommended CIPs: Sewer Extenslons

Descri ption of |mprove_me_n-'-t ' Estlmatedcst of Iprovements dollarsﬂ -
Sewer extensions, Priority 1% 6,090,000
South End Road Concept Area 22,310,000
Beavercreek Road Concept Area 15,580,000
Park Place Concept Area 9,820,000
Sewer extensions, Priotity 2b 12,130,000
Total all sewer extensions 65,930,000

a Estimated costs include a 50 percent allowance for construction contingencies, engineering, and overhead.
Costs are rounded to the nearest $10,000. Costs assume an average depth of 10 feet using cost condition 2.
See Appendix C for unit cost tables,

b The City may decide to fund Priority 1 sewer extensions through system development charge reimbursements,
Priority 2 sewer extensions are expected to be paid directly by development and unlikely to be funded through
system development charge reimbursements.
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Figure ES-2 shows the locations of the recommended improvements.
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Infiltration/Inflow Reduction, Sewer Rehabilitation and Replacement

The City should develop and implement a sewer rehabilitation and replacement (R&R)} program 1o
preserve and upgrade the condition of the sewer system as well as to control and reduce
infiltration/inflow (I/1). While many of the City's sewers are relatively new and in good condition, some
areas are likely worse than others and defects will become more prevalent as the system ages. /| is
relatively high in some areas, contributing to capacity shortfalls in the City's and TCSD’s systems.

The City will need to continue its inspection and condition assessment activities to support the R&R
program. TV inspection is the primary tool for assessing and documenting the condition of sewers.

As part of the R&R program, the City should assess goals for /] reduction. As shown in Table ES-5,
Basins 8, 5, and 12 (all in the South Zone) contribute the highest |/1 rates when normalized by sew-
ershed area or pipe length. Basins 8 and 5 together contribute 49 percent of the peak wet weather I/]
but comprise only 29 percent of the sewered area and 29 percent of the sewer main foctage in the city.
Further analysis is warranted to determine if an I/l reduction program is cost-effective and could defer or
even eliminate the need for some predicted future capacity increase projects.

Table ES-5. Wet Weather Fiows for Existing Conditions

Meter Estimated N!etr basin | Average d Pak 10- | Peak I/ | Peak /I eak i/l ﬂPw, Ratio of peak wet
10.£ sewershed®, | pipelength, | weatherflow, |yearflow,| flow, low, gallons per inch- |weather flow to average

acres inch-miles mgdt mgd mgd gpade mile per day)f dry weather flow
1 143 56 0.07 0.6 0.5 3,467 8,907 a
2 145 48 0.08 1.0 0.9 6,158 18,598 13
3 107 33 0.09 0.5 05 | 4236 13,533 6
4 317 197 0.51 1.9 14 3,591 6,883 4
B 717 272 1.00 1.8 6.8 9,417 24,848 8
Be 244 84 096 5.0 4.0 16,371 417,635 5
12 513 182 1.00 4.9 3.9 1,570 21,373 5
13 415 145 B 0.71 3.2 25 6,091 17,440 5
14 100 34 0.20 0.6 0.4 4,336 12,935 3
15 208 70 0.12 0.7 0.6 2,718 8,144 €
16 304 103 0.25 i.8 18 5,255 15,505 7

3 The sewershed Is estimated as the area within a 200-foot buftfer of all sewer malns in the meter basin.

b Dry weather flow estimated based on ohserved flow data for the period of February 1 to 8 2012, which was the longest dry period during
monitoring.

¢ The peak I/1 fiow per acre is hased on the sewershed as the contributing area.

dThe peak simulated flow shown for Meter 5 excludes approximately 16 mgd, which Is the estimated contribution from the TCSD conveyance
system originating in the City of West Linn.

e The values for Meter Basin 8 include Meter Basin 10, which was not used for calibration.
fThe gallons per inch-mile per day value Is calcutated by dividing the peak I/ flow per day by the length of sewer times its diameter In Inches.

€ Numben'ng of flow monitoring Jocations Is not sequential. Dala from flow meter No. 10 is not used since flow monitoring results for this site
coult! not be collaborated with City observations.

Lastly, defining cost-effective I/ projects requires consideration of the cosis of conveying and treating
the flows. Since Oregon City is part of the Tri-City Service District managed by TCSD, discussions should
be initiated and mutual decisions made to determine the appropriate scope and funding for I/l reduction
projects in Oregon City versus upsizing of TCSD conveyance and treatment facilities.
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Section 1

Introduction

The City of Oregon City (City) provides sanitary sewer collection services to neatly 33,000 people spread
across an area of approximately 9.3 square miles. Current users of the sanitary sewer collection system
totai over 10,400 total connections, including 9,740 residential, approximately 520 commercial, and
130 industrial. The City owns over 148 miles of gravity pipelines ranging in size from approximately 2 to
36 inches in diameter, 3,700 manholes, 12 (major) pumping stations, and 6 miles of sanitary force
mains. A majority of the sewer system was built after 1980 with much of the sewer pipe constructed of
poly-vinyl chloride.

The City commissioned this Sanitary Sewer Master Plan (SSMP) to provide guidance on capital improve-
ment projects required to convey existing and future wastewater flows 1o the Tri-City Service District
(TCSD) trunks and interceptors and eventuaily to the Tri-City Water Pollution Control Plant.

This section describes the purpose and scope of work for the master planning project.

1.1 Need for the Plan

The City recognizes that changes have occurred in the population, the area available for development,
and land uses since the development of the last SSMP in 2003. A new hydrologic/hydraulic model and
guidance on the capital improvement needs of the collection system are required as part of prudent
planning for the future and for continued reliable and effective sanitary service to the community.

The current population of Oregon City is 32,755 according to the U.S. Census website for 2012. At full
build-out to the current Urban Growth Boundary (UGB), the population wili grow to approximately 52,500.
The service area will grow with approximately 1,799 acres of new land inside the current UGB that may
be annexed into the City within the foreseeable future. The SSMP is required to provide up-to-date
recommendations for maintaining and expanding the sanitary sewer collection system.

1.2 Plan Objectives

The objectives of the SSMP include the following:

« Evaluate the current and future flows and system conveyance capacity.

» Identify capital improvements and their costs as required to convey current and future flows.

s I|dentify potential additions or extensions of the coliection system associated with future growth.
» Identify probable future condition and serviceability of the system due to aging. '
= Document the above activities in a new contemporary SSMP.

1.3 Approach

In general, the following approach was used for the project:

« Acquisition and review of the geographic information system data with respect to land use, zoning,
and the layout of the sanitary sewer system.

»  Field survey of key manholes to determine manhole rim elevations and elevations of pipes.
» |dentification of data gaps and a request to the City to fill the gaps.
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City of Oregon City Sanitary Sewer Master Plan Section 1

Development of a hydrologic/hydraulic model.

Calibration of the model based on flow information from the previous year's wel weather
monitoring task.

Additional calibration of the model based on the City's supervisory control and data acguisition
information from pumping stations.

Identification of existing {current} system hydraulic deficiencies and the improvements required.
ldentification of future system hydraulic deficiencies and the improvements required.
Description of the major elements of a sewer rehabilitation program and why such a program is
important for long-term collection system management success.

Development of the SSMP documenting all of the above.

1.4 Plan Organization

The SSMP is organized as follows:

Executive Summary
Section 1 Introduction: defines why the SSMP was developed and its purpose

Section 2 Basis of Planning: documents the primary elements that formulate the basis of the plan-
hing effort

Section 3 Flow Projections and Modeling: documents the flow projections used in the modeling and
the modeling process

Section 4 Hydraulic Analysis: identifies hydraulic deficiencies for the existing and future planning
scenarios

Section 5 Capital Improvement Plan: identifies capital improvements and their costs associated
with existing and future planning scenarios

Appendices A through L provide supporting information for Sections 1 through 5.

Brown =« Caldwelt _3
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Seciion 2

Basis of Planning

This section includes an overview of study area characteristics including location, topography, soils, land
use, rainfall, and sanitary sewer collection system conditions.

2.1 Background and History

The City of Oregon City (City} was the first permanent Euro-American settlement in the Willamette Valley
(1829) and the first incorporated city west of the Rocky Mountains (1844). In the early years, the City
was primarily home to fur traders and missionaries and went by the name of Willamette Falls. In the very
early years, the Hudson’s Bay Company instituted British rule over the region. In 1842, the name of the
city was changed to Oregon City. In 1843, the people of Oregon split with British rule with the establish-
ment of the Provisional Government of Oregon. The Oregon Treaty of 1846 formally established the
region within the jurisdiction of the U.S. In 1849, the area was officially recognized by the U.S. govern-
ment as the Oregon Territory with Oregon City as the capital of the territory. Also of note is that the City
served as “the end of the Oregon Trail” to large numbers of immigrants who braved the dangers of
crossing the North American continent.

In 18489, the City had a population of about 900. By 1880, the City had reached a population of nearly
1,300, then more than doubling by 1890, and reaching nearly 3,500 people by 1900. it was during the
20-year period prior to 1900 that the City's first sewer pipes were installed on the lower terrace and
growth started to occur on the upper terrace. Growth continued but slowed during the Great Depression
with a population of just over 5,700 in 1930. The City saw substantial growth after World War ll, reaching
a population of nearly 7,100 in 1950. Growth continued at a rapid pace with a nearly 60 percent in-
crease in population between 1970 and 1990. By 2000, the population was 25,754. The estimated
current population is 32,755 based on the 2012 U. S. Census Bureau.

The City's collection system discharges into sewers operated by the Tri-City Service District (TCSD). The
TCSD sewers convey the wastewater flows to the Tri-City Water Pollution Control Plant (WPCP} northwest
of the city where the water is treated and discharged into the Willamette River.

TCSD was formed in 1980 and is comprised of three primatry jurisdictions: the Cities of Oregon City,
Gladstone, and West Linn. TCSD’s mission is to provide wastewater conveyance, treatment, and disposal
services to the three cities. The Clackamas County Board of Commissioners governs the TCSD with the
Tri-City Advisory Committee made up from representatives from each city.

2.2 City Location

Oregon City is located within the southern portion of the Portland Area Metropolitan Service District's
Urban Growth Boundary (UGB} in Clackamas County. Figure 2-1 shows the City's location within the
region.

Oregon City is approximately 13 miles south of downtown Portland at the confluence of the Clackamas
and Willamette Rivers and is bordered by the City of Gladstone and the Clackamas River to the north, the
City of West Linn and the Willamette River to the west, and several [arge rural unincorporated areas
including South End Road Concept Area, Beavercreek Road Concept Area, Park Place Concept Area, and
several miscellaneous smaller areas around the perimeter of the ¢ity.
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Figure 2-1. Vicinity map

2.3 Service Area Description

The City provides wastewater collection services to its residents, commercial establishments, institution-
al customers, and a number of industries. Sewer service is provided only to customers within the city
limits. Figure 2-2 is a general map of the collection system that includes the major pumping stations and
portions of the TCSD sewers.

2.4 Topography

The topography of Oregon City influences how the sanitary sewer system was constructed. In general the
city is divided into several terraces with the older section located on the lower terrace adjacent to the
Willamette River and the newer section located on the uppermost terrace. Gravity sewers convey the
flow down hills and toward the Tri-City WPCP. Pumping stations convey flows up hills and over divides,
ultimately discharging into the gravity sewers,

The city covers an area of approximately 9.3 square miles and ranges from about 10 to 550 feet in
elevation. The topography along the northern and western margins of Oregon City is influenced by the
Clackamas and Willamette River drainages. To the norih, the Clackamas River runs westward, forming
the city’s northern boundary with the City of Gladstone and to the west, the Willamette River flows
northward forming the city's western boundary with the City of West Linn. The historic Willamette Falls
are located on the western boundary of the city.

Brown~« Caldwell
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The city's unique topography includes three basalt terraces, which rise above the east bank of the
Willametie River. The perimeter of the city is dominated by small drainage networks including creeks and
springs that radiate outward from the central upland areas of the city. The existing sewer system is
influenced by these small drainage networks where pumping stations serve to convey flows from the
lowland areas upslope into gravity sewers that ultimately discharge into the TCSD interceptors and the
WPCP. As the city grows outward, sewer extensions and additional pumping stations will be required to
convey the flow to the existing sanitary sewer collection system.

2.5 Climate and Rainfall

Oregon City experiences a similar temperate climate to the surrounding Portland metropolitan area, with
relatively warm dry summers and mild wet winters. Winter temperatures average 45 degrees Fahrenheit
{F) and summer temperatures average 65 degrees F.

The majority of rainfall occurs during the months of November through April. The driest months are July
and August, which typically average approximately 1 inch of monthly rainfall. The average annual precipi-
tation for Oregon City is 47 inches.

2.6 Population

The 2012 U, S. Census Bureau shows the population of the City to be 32,755. The Population Research
Center at Portland State University calculates the 2013 population to be 33,900. The Oregon City
Transportation System Plan {June, 2013) predicts 21,000 households or approximately 52,500 people
by 2035. Most of the growth will occur around the fringes of the existing city limits, with the highest
population increases expected in lands inside the current UGB that must be annexed by the City. These
areas include the South End Concept Area, Beavercreek Road Concept Area, Park Place Concept Area,
and areas around the south side of the city.

2.7 Land Use and Zoning

Land use and zoning provide the basis for developing future unit wastewater flows and overall
wastewater flow projections for buildout conditions. Understanding the nature and distribution of the
various land use classifications is important for accurate identification of future wastewater flow rates
and the phasing of required improvements. This seclion describes both the existing and proposed future
land uses for the study area.

Land use and zoning are largely governed by the local topography and by decisions made by the City, its
citizens, and the Oregon Department of Land Conservation and Development (DLCD). Expansion of the
UGB must be approved by DLCD before such actions can be adopted.

Information on.current and future land use was obtaihed from geographic information system (GIS} data
provided by the City. The existing land use classifications are shown in Figure 2-3. The existing land use
was compared to future zoning to estimate development in the future, which is shown in Figure 2-4.

The future development includes four general categories: redevelopment, new development (of currently
vacant land), conversion of areas currently served by septic systems, and cohcept plan areas. The
redevelopment and new development areas were identified by comparing the existing land use and the
proposed zoning, and through discussions with City staff. The concept plan areas represent three
significant developments located within the UGB (but mostly outside the city). Existing planning efforts
provided detaiis on how these concept plan areas are expected to develop. Lands unsuitable for devel-
opment were incorporated into each category of these future estimates.
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2.8 Description of Existing Collection System

According 1o the City’s GIS, the sanitary collection system includes approximately 148 miles of sanitary
sewers, 6 miles of force mains, 3,700 manholes, and 12 pumping stations, not including homes with a
grinder pump system. Figure 2-2 shows the locations of the pumping stations and cther major compo-
nents of the sanitary collection system. The number of service connections or laterals is estimated to be
nearly 10,400 with approxtimately 130 industrial, 520 commercial, and 9,740 residential connections.
Laterals are the responsihility of the City from the mainline to the face of curb or edge of pavement when
no curb is present. Cleanouts are required by code, but not all laterals have cleanouts and the City does
not have a value for the number of cleanouts in the system.

According to GIS data, approximately 73 percent of the City's sanitary sewer system was constructed
since 1980. As shown In Figure 2-5, growth was very strong in the 1980s and 1990s but has slowed
somewnhat since the early 2000s. Age data on the sewers constructed prior to the 1940s is not reliable.
Figure 2-6 shows the locations of sewers by age. A review of City sewer age-related documents revealed
gaps in the age data. The data suggest that approximately 33,000 linear feet (LF) of sewers were
constructed prior to 1940, but the exact date of construction is unknown. Earliest records for sewer
construction were found that date back to about 1900.
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Figure 2-5. Pipe age distribution
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The size distribution of pipes within the sanitary collection system is shown in Figure 2-7. Approximately
82 percent of the sanitary sewer collection system consists of pipes 8 inches in diameter and smaller.
The larger diameter pipes shown in Figure 2-7 represent sewers owned by TCSD but located within the -
city limits.
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Figure 2-7, Pipe size distribution

The distribution of pipe materials used throughout the City is based on data extracted from the City's
GIS. Approximately 44 percent of the pipes did not have a material identifier. The distribution of materi-
als shown in Figure 2-8 is based on the pipes for which pipe materia! was identified. This figure includes
the LF of force mains and gravily sewers, Figure 2-9 shows the location of pipe materials as used
throughout the collection system.

The most widely represented pipe materials are poly-vinyl chloride (PVC) and concrete sewer pipe (CSP).
Most new construction has used PVC pipe as the material of choice. Most, if not all, of the high-density
polyethylene (HDPE) and ductile iron pipe {DIP} included in the inventory are used for force mains. Also,
some of the City's force mains are constructed of PVC and four pump stations have force mains con-
structed in part, or in total of asbestos cement.
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2.9 Description of Pumping Stations

The topography of Oregon City has required that pumping stations be used to serve a number of areas
throughout the city. Currently, there are 12 major stations within the service area owned and operated
by the City. In addition, the City owns several minor pumping stations (i.e., Jon Storm Park and Elevator)
and approximately seven residences with individual septic tank effluent pumping (STEP) systems.

A summary of each of the City’s 12 pumping station’s capacity and general information is provided in
Table 2-4. Seplic tank effluent pumping systems and grinder pump facilities are not included. More
detailed information onh each major pump station is provided in Appendix B.

Table 2-4. Pumping Statlon Summary

Pumping Current pumping rated capacity?, | No. of | Force main ; Force main | Force main Year Year
station gallons per minute (gpm) pumps | size, inches | materialt | length, feet | constructed® | upgradede

Amanda Court 170 2 4 c:‘;‘;’;t(":q 1,655 2007 NA
Barclay Hills 350 2 AC/DIP 1,483 1973 NAd
Brendon Estates 100 2 4 PVCf 225 1995 NA
Canemah 1,200 2 10 PVC 2,097 upknown 1994
Cook Street 620 2 6 AC/DiP 2,350 2008 NA
Hidden Creek 404 2 6 PVC 1,226 1992 NA
Hilltop 95 2 4 AC 485 1972 2007
Newell Crest 120 2 4 PVC 3,110 1994 2007
Nobel Ridge 140 2 4 PVCe 350 2000 NA
Parrish Road 760 2 10 PVC 6,100 1998 NA
Pease Road 1,040,/7507 3 8 DIP/PYC 1,300 2010 NA
Settler's Point 831 2 8 PVC 950 1998 NA

2 The rated pumplng capacity Is based on one pump operation without the use of the second (redundant} pump. Use of all the pumps at a
pumping station does not provide pumping redundancy as per Oregon Department of Environmental Quality/U.S. Environmental Protection
Agency (USEPA) requirements,

b Year constructed is based on force main pipe GIS data if record drawings were unavailable.

¢ Year upgraded is based on infoermation provided by the City. Pump configuration and sizes and force main geometries are shown for current
conditions.

d Upgrades to the Barcfay Hill Pumping Station are planned for 2014.
€ Not confirmed.

fThe 1,040 gpm flow rate is based on two-pump operation and represents the firm capacity of the pumping station. The 750-gpm Is one pump
operation. .

Four of the pump stations shown in Table 2-4 use force mains constructed in par, or in total of ashestos
cement. The USEPA has identified ashestos as a hazardous material requiring special precautionary
handling and disposal procedures. The USEPA is studying the problem {specifically in regards to asbes-
tos cement pipe used in municipal water and sewer systems) but has not completed the study or re-
leased preliminary recommendations on how best to handle this material. The City should commission a
study to evaluate the best course of action for replacing or de-commissioning the existing asbhestos
cement force mains. Projects and costs for replacing asbestos cement pipe are not specifically identified
at this time but should be included as part of the City-wide sewer rehabilitation and replacement pro-
gram as discussed in Section 5 should they be found to be in poor condition.

Browns=Caldwell
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As part of the SSMP effort, City pumping station operation and maintenance staff were interviewed to
gualitatively assess the condition of the major stations. The findings of the interviews are included as
Appendix B.

2.10 Flow Monitoring Activities

Twelve flow meters were installed from mid-January through mid-April 2012 to collect information about
wastewater flows In the conveyance system. Fiow meters were distributed throughout the wastewater
conveyance system to capture flow data for each of the major branches of the piped system. Several
flow monitors were installed in Tri-City Service District (TCSD) sewers due to their critical locations
throughout the GCity system.

SFE Global, Incorporated, under contract with Brown and Caldwell, installed and maintained the flow
monitors. SFE used an ISCC Mode] 2150 area-velocity flow mohitor at each site. The flow monitoring
information was used to develop dry weather flow diurnal patterns and calibrate wet weather response
to rainfall.

The flow data included 5-minute averages for a range of conditions including a large storm event (i.e.,
2.23 inches in 24-hours) in January and periods of both wet and dry weather. Rainfall for the overall flow
monitoring period was approximately 35 percent above average; however, February was about

41 percent below average for the month. The January 17t storm event just under (in depth) to the
2-year, 24-hour storm event as defined by National Oceanic and Atmospheric Administration (NOAA),

Ohservations of wet well depth and pump run time at six stations, recorded during the flow monitoring
period, were also used for calibration of wet weather response to rainfall. The pump run time information
was recorded by the City's Supervisory Control and Data Acquisition (SCADA) system located at the major
pump stations. Pump run time and nameplate pump capacity were used to estimate the flows pumped
from the pump stations. Actual pump capacity could be less than the nameplate value dependent on
force main and impeller conditions. A more accurate representation of these flows would require cali-
brated flow monitors installed in the force main, or extensive pump draw down testing. This additional
effort was not deemed appropriate for this planning document. The flow monitoring sites and associated
tributary areas, along with pumping station observation locations, are shown in Figure 2-Figure 2-10.

Additional information on the flow monitoring and pump station run time data and how this information
was used to calibrate the model is presented in Appendix A

F
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Section 3

Flow Projections and Modelin_g

Hydraulic modeling of the City of Oregon City's (City) trunk sewer system was performed to identify
hydraulic capacity deficiencies in the existing wastewater sewer collection system for both existing and
future planning scenarios. This section documents the modeling process that was performed.

As part of the modeling effort, a hydrologic/hydraulic model was constructed. Base wastewater flows and
rainfall-derived infiltration/inflow (RDII} were loaded into the model and calibrated. A capacity analysis
was performed to determine hydraulic capacity issues during a design storm for current and future
development planning scenarios.

3.1 Model Development

The Storm Water Management Model (SWMM) urban hydrology and conveyance system hydraulics
software was used for this effort. The following were completed as part of the model development:

« Themodel network was created using the City's pipe and manhole geographic information system
(GIS) data. Elevation data contained in the GIS was supplemented with a survey of select structures,
values from a previous model, record drawings, and surface elevation contours. The vertical datum
used to report elevations in this plan is the North American Vertical Datum of 1988 {NAVD8S8).

« The major pumping stations were included in the mode! with a simulated peak flow equivalent to
their published firm capacity.

« Pipe elevation profiles of the trunk sewers were reviewed for continuity error and adverse pipe slope.

Note: although SWMM is named as a stormwater model, its hydrologic and hydraulic modeling components make
it a model of choice for many engineers who model wastewater colleclion systems,

3.2 Model Extents

The model includes all major trunk lines and the larger pumping stations. The model was divided into
three model zones (north, central, and south) that represent distinct areas of the system (model).
Figure 3-1 shows the model extents and model zones. An E size (34- by 44-inch) folded map insert is
provided in the back of the report for a more detailed sewer map of modeled sewers.

The model includes the City's major trunk sewer system and sewers that could be impacted by future
growth. In addition, the model includes portions of the Tri-City Service District (TCSD) interceptor system.
Elements of the TCSD system were included in the model where it was deemed necessary for under-
standing the City’s sewer system response to flows. For example, high water surface elevations and
surcharging in TCSD sewers couid the quantity and frequency of surcharging and flooding in the City
sewers.
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3.3 Base Flows

Base sanitary sewer flows in the existing sanitary sewer collection system were developed from Februaty
2012 recorded flows. Februaty rainfall was about 41 percent below average for the month with very little
rain falling the first week. The flow monitoring record showed that after cne week of drier weather the
base flow rate stabilized. The base flow includes wastewater contributions from residential, commercial,
and industrial sources and long term ground water infiltration that finds its way into sewers and man-
holes through cracks, joint separations, and other defects. Rainfall derived infiltration and inflow (I/1) is
not included in the base flow; whereas, long-term groundwater is included. The groundwater contribu-
tions may include perched water sources that only contribute groundwater infiliration during the wet
season. The flow monitoring record includes the groundwater sources so that with the addition of the
wet weather I/1, the modeling portrays all of the wet weather flow regime.

3.4 Wet Weather Flows

RDII sewer flow was developed through the RTK method. The flow meter data were used to calibrate the
RTK parameters and compare modeled flows to observed flows. Once calibrated, the model was used to
simulate the design storm and determine capacity deficiencies in the system for both current and future
development planning scenarios.

3.4.1 RTK Method

The RTK method uses a set of triangular unit hydrographs to generate flows. The hydrograph shapes are
described by three parameters, R, T and K, described as follows:

« Ris the fraction total precipitation that enters the sewer system as RDI|

» Tis the time to peak of the hydrograph

+ Kisthe ratio of the recession time to time to peak

A typical hydrograph is shown in Figure 3-2.

"
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Figure 3-2. RTK unit hydrograph
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Actual RDIl hydrographs do not look like the simple triangular plot shown in Figure 3-2, since they are
influenced by several different phensmena including inflow from rainfall sources, rainfall derived infiltra-
tion, and direct infiltration from groundwater sources. To model this varied phenomenon, the RTK
analysis is represented by three unit hydrographs cotresponding to rapid inflow, moderate groundwater
infiltration, and slow groundwater infiltration. Figure 3-3 depicts all three unit hydrographs combined into
one that can be used to approximate RDIl flows in a sewer system.
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Figure 3-3. RTK method schematic

3.4.2 Precipitation Data

To calculate the R parameter for the RTK analysis, precipitation data representative of the sewer system
are required. Rainfall data sets were obtained from the following sources and compared. Figure 3-4
includes rain gauge locations.

« Rain Gauge 1 (RG-1): This rain gauge was installed in Oregen City during the flow metering period,
January 17, 2012 through early April 10, 2012. The data provided for this gauge are in 5-minute in-’
crements.

« USGS Willamette River below Falls at Qregon City Rain Gauge: The U. S. Geological Survey (USGS)
rain gauge is operated in cooperation with the LL.S. Army Corps of Engineers and funded by the Na-
tional Streamflow Information Program (NSIP). Uncorrected provisional 15-minute data from Au-
gust 2009 to.present can be obtained at the following website:

http://www.nwd-wc.usace.army.mil/perl/dataquery.pl?k=id:orco

The Rain Gauge 1 data, with USGS data added t¢ the beginning of the time series (from January 1to 17,
2012), were used for model calibration.
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Figure 3-4. Rain gauge locations

3.4.3 Area Contributing to Rainfali Derived Infiltration and Inflow (RDII)

As shown in Figure 3-3, only a portion of a sewer basin was assumed to contribute to RDIl in the sewer
system. This portion of the overall area was estimated by applying a 100-foot buffer to all active sanitary
mainline sewers in the system. This buffer area was distributed among all of the active model manholes
based on upstream pipe length using GIS.

3.4.4 Wet Weather Model Calibration

The wet weather flow prediction capabilities of the model were verified against actual recorded flows to
calibrate the model for wet weather conditions. Calibration of a model involves applying base flows and
selecting RTK parameters that match RDIl occurring during an observed storm event. Confidence in the

prediction capabilities of the model are then increased by applying the parameters to other storm events:
in the flow record.

Calibration was completed for each flow meter location, and each pumping station with recorded data.
The results for the three most downstream flow meters in each model zone are shown in Figure 3-5,
Figure 3-6, and Figure 3-7. Results for the remaining flow meters are located in Appendix A.
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Figure 3-7. Meter 5 (South Zone) calibration

3.4.5 Design Storm

To evaluate the ability of the system to handle wet weather flows under both current and future flow
scenarios, a design storm was loaded and run through the calibrated model. The size of the storm event
is the responsibility of the owner with some minimum guidance provided by the Oregon Department of
Environmental Quality (DEQ). DEQ’s Internal Management Directive for Sanitary Sewer Overflows (S50s)
{November 2010} {IMD) cites the bacteria standard (Oregon Administrative Rules 340-041-0002(6} and
{7) that prohibits discharge of raw sewage except during a winter storm event greater than the one in-5-
year, 24-hour duration storm. In addition, the U.S. Environmental Protection Agency recommends that
municipalities evaluate a range of storm events (l.e., 5- through 20-year is typical) and to select a storm
event that provides a level of protection against sanitary sewer overflows (SS0s) that is in accordance
with community values.

According to the IMD, the b-year, 24-hour storm event is equal to 3.5 inches of rainfall (see IMD, Appen-
dix C, Table 1). However, the IMD states that when the city is located between isopluvials, the higher
rainfall values were selected to represent the 5-year, 24-hour event. The IMD Table 1 is based on an
interpretation of the rainfall amounts found in the “Precipitation-Frequency Atlas of the Western United
States, Volume X — Oregon,” National Oceanic and Atmospheric Administration (NQOAA} Atlas 2 (1973).
Upon examination of this document, we find the rainfall amounts as listed in Table 3.1. Consequently,
Brown and Caldwell’s (BC) interpretation of the NOAA data is that the 3.5-inch rain event is more closely
aligned with the 10-year, 24-hour event than it is with the 5-year event.
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Téhle 3 1 Desigh Stdrm Fiow Volumes

Storm event Flow volume (inches)
5-yeay, 24-hour 3.0
10-year, 24-hour 35

BC ran the hydraulic model with both the 3.0- and 3.5-inch storm events to determine the impacts to the
colflection system. As suspected, the larger storm event produced more surcharged pipes than did the
smaller event. City staff approved the 10-year, 24-hour event {3.b inches) for use as the design storm.
Desighing new and replacement sewers around this storm event will provide an added level of protection
against S50s than will the smaller storm event.

Typically a Soil Conservation Service (SCS) Type 1A storm is used as the design event hyetograph shape.
This high-intensity, short-duration storm is not representative of the storms that typically occur during the
winter months in the Pagcific Northwest. An alternative to the SCS Type 1A storm was developed for the
Portland area that is more representative of typical storms experienced by the city and will produce more
realistic modeled flow predictions. The design storm and the SCS Type 1A are compared in Figure 3-8.
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Figure 3-8. Portland design storm and SCS Type 1A storm comparison for 3.5-inch event
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City of Oregon City Sanitary Sewer Master Plan Section 3

3.5 Future Flows

Base flows and RDII from future developments were estimated and routed through the model to esti-
mate future capacity deficiencies in the trunk sewer system. Three types of future development areas
were included in the analysis:

» Large future development areas at the boundaries of the City's urban growth area: South End Road,
Park Place, and Beavercreek Road.

» Expected development areas within the city limits. This category includes all parcels identified by the
City excluding those considered to be un-developable {&.g., existing parks) and lots considered not to
have future development potential (e.g., small single residential lots with existing connection to the
sewer system).

« Individual land parcels within the city limits with redevelopment potential. These consist of both
vacant parcels and parcels where the existing land use is less dense than the parcel zoning. This
category also includes individual parcels in unincorporated areas (within the urban growth area) with
single family residential land use. It was assumed these parcels are currently serviced by onsite sep-
tic systems and will connect to the sanitary sewer system in the future.

3.5.1 Future Base Flows

Future average daily base flows were estimated from industry standard rates for each land use desigha-
tion. For the large development areas, the proposed gross acreage for each land use designation was
provided by the City. For parcels with areas greater than 1 acre, the net acreage was calculated assum-
ing that 20 percent of the gross acreage wouid be used for local roads, easements, and other utilities.
Table 3-2 lists the rates used to develop future base flows.

Table 3-2. Future Sewer Base Flow Unit Rates '

Land use Unit type Unit flow
Residentialep Gallons per capita per day 80
Commereialt Gallons per acre per day {gpad) 1,000

Indusirale gpad 2,000

a An average of 2.5 people per household was assumed.

b Development densities specified in the 2004 Oregon City Comprehensive Plan were used to determine the number of dwellings per acre. LDR
=5 awellings per acre, MDR = 10 dwellings per acre, HDR = 22 dwellings per acre.

¢ Unit flow rates for commercial and industtial areas were based on industry standard.

3.5.2 Future Wet Weather Flows

RDII from future areas was calculated by estimating the amount of future sewered areas and applying an
infiltration/inflow {1/1) rate of 1,000 gpad. |/l was not applied 1o parcels within the city limits that are
already developed, because it was assumed the /1 contribution from these parcels already would be
accounted for in the existing conditions model.

Erown—-m(:aldw:ir}
39




Section 4

Hydraulic Analysis

This section documents the results of the hydraulic analysis used to evaluate the collection system
under existing and future planning scenarios.

4.1 Assessment Criteria

This section discusses the criteria used to determine the adequacy of existing and future collection
system infrastructure.

4.1.14 Gravity Sewer Pipelines

Two criteria are used to evaluate whether pipes are too small to convey the design flow. The first criteri-
on is percent capacity, which is a ratio of maximum predicted flow {Q) to pipe capacity (Qm) expressed as
a percentage. The maximum predicted flow, Q, is the calculated peak flow in each pipe from the model.
The pipe capacity, Qm, is the theoretical pipe capacity according to Manning's equation, which assumes
unpressurized flow (no surcharging). A percentage greater than 100 indicates the pipe is carrying more
fiow than is theoretically possible for unpressurized flow given a certain pipe slope, diameter, and
internal roughness. A percent capacity greater than 100 is an indication of a surcharged pipe.

Unfortunately, the percent capacity alone cannot be used for determining pipe capacity due to the way
that SWMM-based modeis report their data. In some situations, peak flows reported by the model exist
for extremely short periods of time, sometimes only for seconds. Consequently, some of these peak flow
values should not be used as the basis for pipe replacement. The second criterion, the ratio of depth of
water to pipe diameter (d/D) is often more reliable. Use of the d/D ratio is described in more detail
helow.

In an unpressurized pipe, or a pipe with open-channel flow characteristics, the hydraulic grade line {HGL)
is the elevation of the water surface within the pipe, or the d value. In a pipe that is surcharged (pressur-
ized flow), the HGL is defined by the elevation to which water would rise in an open pipe, or manhole, as
shown in Figure 4-1. In hydraulic terms, the HGL is equal to the pressure head measured above the
invert of the pipe.

Ground Surlace

""""""" oepa:

Figure 4-1. HGL for surcharged condition
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The recommended approach for determining which pipes need 1o be upsized is 1o consider the amount
and frequency of surcharging. For example, if minor surcharging (less than 1 to 2 feet) were to occur only
during large storm events (i.e., the 1- in 10-year storm) and the surcharging did not impact property’or
create a sanitary sewer overflow (SS0), City staff should hot consider upsizing this pipe. However, if the
frequency or amount of surcharging were to increase and endanger property or overflow, then the pipe
should be upsized {or capacity reclaimed through reduction of infiltration/inflow).

Pipes that surcharge frequently should be upsized (or tributary |/l reduced) since frequent surcharging
has the potential to reduce their structural stability due to loss of pipe support from fine-grain soils
washing into the sewer. Similarly, if the amount of surcharging is more than 1 or 2 feet, City staff should
consider the amount of remaining freeboard (i.e., the distance between water surface in manhole and
ground surface, or to the elevation of basements in the area) with regard to the risk of SSOs or base-
ment backups. The amount of freeboard for the upstream manhole in each pipe is included in the model
output table in Appendix E. As flows increase in the future, City staff will need to monitor water surface
elevations throughout the system to determine when pipes should be upsized. This approach will help to
ensure that the City has adequate capacity for conveying the design flows without spending more capital
dollars than necessary.

In general, most sewers with d/D ratios of between 1 and 3 are not identified for replacement. City staff
should monitor these sewers during large storm events to quantify the amount of surcharging that actually
occurs. If the observed surcharging increases to the point of risking property or becoming an SS0, then the
pipe or pipes should be upsized (or I/] reduction sought). Some pipes with minor surcharging are identified
for replacement even though their d/D ratio is less than 1. Upsizing of these pipes will help to reduce more
significant surcharging in the upstream system.

4.1.2 Pumping Stations

The existing capacities of the pumping stations are based on the available wet well and pump operation-
al data. Recommendations to upsize capacity are made when influent flows to the wet well exceed
existing stated capacities of the pumps. A fixed percentage of existing capacity is not used to trigger
upgrades to pump stations since each pump station has unique influent flow characteristics. Several of
the pump stations are within areas either fully built-out or with limited growth potential. Consequently,
these stations do not need upgrades when the influent flows near the maximum design flows. if the
observed flows exceed the capacity of the pump station, then City staff should consider if increased
pumping capacity is warranted.

The Oregon Department of Environmental Quality's (DEQ) Oregon Standards for Design and Construction
of Wastewater Pump Stations {May 2001), recommends force main velocities be between 3.5 to 8 feet
per second (fps}. Some cities have opted for lower maximum velocities to save pumping costs. For
example, the City of Gresham limits the maximum velocity to 5 fps. Brown and Caldwell recommends
force main velocities not exceed 7 fps. Force mains can be operated at higher velocities, but this will
result in dramatic increases in pump power consumption due to high headloss.

4.2 Existing'Conditions Planning Scenario - Modeling Results

The existing conditions modeling scenario represents the existing collection system under current flow
conditions. This modeling scenario identifies the hydraulic deficiencies that are currently within the
system. Based on- discussions with City staff, the model predictions generally support their observations.
Staff could not confirm every location identified by the model as potentiaily overflowing or surcharging
but acknowledged that they were not usually looking for these cccurrences during large storm events
due to other responsibilities.

Brown «« Caldwell ;
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In general, this modeling scenario provides an initial priority ranking of required sewer improvements (of
I/| reduction) since sewers that are currently undersized should be upsized prior to addressing problems
associated with future flows.

Highlights of the modeling resulis are discussed below. The detailed results (i.e., modeled sewer statis-
tics) for the current (existing) conditions planning scenario are shown in Appendix E.

4.2.1 Gravity Sewers

The modeling of the current planning scenario revealed surcharging throughout the collection system
with approximately 70 sewers showing minor to severe surcharging. Surcharged sewers include all
sewers with a modeled d/D ratio of greater than 1.0. The locations of the surcharged sewers are shown
in Figure 4-2 and listed in Appendix E. City staff should note the remaining freeboard predicted by the
model. Sewers with limited freeboard should be monitored to determine if, and when, improvements
may be required to prevent basement backups or S50s.

A number of Tri-City Service District (TCSD) sewers were included in the modeling to better understand
the response of the City sewer system during wet weather flow events. As shown in Figure 4-2, several of
the TCSD sewers are predicted to surcharge during the existing conditions planning scenario.

Not all of the identified sewers would need to be replaced to eliminate or reduce the surcharging. The
upsizing of a number of strategically-located downstream sewers will significantly reduce the number of
sewers that need to be replaced since many sewers are surcharged due to downstream restrictions in
the collection system. In addition, the implementation of an infiltration and inflow (I/1) reduction program
may reduce the number of pipes that must be replaced.

The detailed results {i.e., modeled sewers) for both existing and future planning scenarios are provided
in Appendix E. The existing conditions planning scenario provides information on which sewers should be
upsized first, but the flows shown for this scenario should not be used as the basis of upsizing the pipes.
Rather, the future conditions planning scenario should be used for pipe sizing information (or for I/|
reduction targets). Refer to Chapter 5 for capital improvement recommendations.

4.2.2 Pumping Stations and Force Mains

Two of the modeled pumping stations were found to lack firm capacity for conveying the existing peak
flows. The Settler's Point Pumping Station has a projected peak flow of 931 gpm and a current rated
capacity of 831 gpm. The Cool Street Pumping Station is barely undersized with a project peak flow of
647 gpm and a current rated pumping capacity of 620 gpm. Pumping station and force main flow
statistics are listed in Table 4-1. The locations of the stations are shown in Figure 4-2.

FBrownwCatdwell |
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Pumping Current pumping rated capacity?, Ne. of Existing peak flow, | Force main size, Maximuin force
station gallons per minute (gpm) " pumps gpm inches main velacity®, fps
Amanda Court 170 2 81 4 4.3/2.1
Barc[ay Hils 350 2 309 6 4.0/3.5
‘;rwe-,ndnn Estates “ 100 2 6 4 2.6/0.1
Canemah 1,200 2 360 10 4.9/1.5
Cook Street 620 2 647 6 7.0/7.3¢4
Hidden Creek 404 2 231 6 4.6/2.6
Hilltop 95 2 70 4 2.4/1.8
Newell Crest 120 2 50 4 3.1/13
Nobel Ridge 140 2 83 4 3.6/13
Parrish Road 760 2 485 10 3.1/2
Pease Road 1,040/750 3 347 8 6.6/2.2
Settler's Point 831 2 931 3 5.3/5.94

2 The rated pumping capacity, or firm capaclty, Is based on one-pump operation without the use of the second {redundant) pump. Use of ali the
pumps at a station does not provide pumping redundancy as per DEQ/U.S. EPA) requirements.

% The 1,040 gpm flow rate is based on two-pump operation and represents the firm capacity of the station. The 750-gpm flow rate is for one-
pump operation.

¢ The first number is the maximum velocity based on firm pumping capacity, the second number is the velocity based on the actual flow that

was modeled for this scenario assuming that pumped flow equals incoming flaw. As per this SSMP, velocities exceeding 7 feet per second
(fps) are generally to be avoided. Velocities In excess of 7 fps resuit in significant increases In pump power consumption.

9 Would require larger pump or multiple pump operation ta achieve the second vailue shown.

The Cook Street Pumping Station force main has an existing condition force main velocity at the
recommended upper velocity [imit of 7 fps. All other existing condition force main velocities are less
than 7 fps, which is acceptable according to the criteria defined in this SSMP.

‘Brown « Caldwell ;
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4.3 Future Conditions Planning Scenario - Modeling Results

The results of the future conditions planning scenario modeling are described in this section. The
detailed results (i.e., modeled sewers) for the future conditions planning scenario are provided in
Appendix E. Refer to Chapter 5 for capital improvement recommendations.

4.3.1 Gravity Sewers

Surcharged gravity sewers for the future conditions planning scenario are shown in Figure 4-3 along with
the sewers that must be upsized to prevent excessive surcharging that could lead to basement backups
and/or flooding [i.e., $50s]. Flooding is predicted in two locations in the City system, at Warner Parrott
Road and Division Street. Surcharging occurs at miscellaneous areas throughout the City as shown in
Figure 4-3 and Appendix E.

Within the TCSD interceptor system that was included in the modeling, surcharging and flooding are
predicted in the lower Highway 213 interceptor sewer. Surcharging is predicted along the Highway 99E
interceptor sewer system, but as-built drawings show that the manhole covers are bolted down in the
area predicted to surcharge so the potential for flooding is reduced. City staff observed flooding from two
manholes (MH-10729 and MH-1067 1) along McLoughlin Boulevard during a large January 2009 storm
event even though the covers are bolted down. It is assumed that flow was leaking from around the
frame. City staff should discuss this situation with TCSD.

The flooding and surcharging predicted by the model for both the City and TCSD systems will increase in
frequency and volume as growth increases unless pipes are upsized and/or, I/l reduction is achieved.

The detailed results are shown in Appendix E for the future conditions planning scenario. Future planning
horizon results should be consulted for selecting pipe sizes rather than the results of the existing
conditions modeling,

Some of the sewers shown in Figure 4-3 are not identified for replacement, but these are sewers for
which the surcharging conditions should be monitored by City staff. in general, these are sewers con-
structed at shaliow depth, or sewers with less than about 9 feet of freeboard. In the latter category, the
surcharging of these sewers could present a risk of flooding for homes and businesses with basements.
City staff should monitor flow levels in these sewers for frequent surcharging and surcharging that is too
high in elevation.

4.3.2 Pumping Stations and Force Mains

Two of the modeled pumping stations were found to [ack firm capacity for conveying the future peak
flows. The Settler's Point Pumping Station has a projected peak flow of 1,092 gpm and a current rated
capacity of 831 gpm. The Cook Street Pumping Station is barely undersized with a project peak flow of
648 gpm and a current rated pumping capacity of 620 gpm. Pumping station and force main flow
statistics are listed in Table 4-2. '

Browns«Caldwell
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Table 42 Flows to Pumping Stations, F_uture _Cnnditions P!annil_:g s_cel_la_rio _

P:t:l?l:g Current pumping rated capacity?, ggm | No. of pumps | Future peakflow, gom | Force main size, inches Maxir:ll:]r;tf;rcf:?ain
Amanda Court 170 2 81 4 43/21
Barclay Hills 350 2 310 6 4,0/3.5
Brendon Estates 100 2 7 4 2.6/0.2
Canemah 1,200 2 379 10 4.9/1.5
Cook Strest 620 2 648 6 7.0/7.44
Hidden Creek 404 2 270 [ 4,6/3.1
Hilltop 95 2 73 4 2.4/1.9
Newell Crest 120 2 51 4 3.1/13
Nobel Ridge 140 2 55 4 3.6/1.4
Panrish Road 760 2 535 (976)¢ 10 3.172.2
Pease Road 1,040/750° 3 430 8 6.6/2.7
Settler's Point 831 2 1,092 8 5.3/7.04

aThe rated pumping capacily, or firm capacity, is based on ohe-pump operation without the use of the second (redundant} pump. Use of all the
pumps at a station does not provide pumping redundancy as per DEQ/USEPA requirements.

bThe 1,040-gpm flow rate is based on two-pump operation and represents the firm capacity of the station. The 750-gpm flow rate is for one-
pump operation.

©The first number Is the maximum velocity based on firm pumping capacity, the second number is the velocity based on the actual flaw that
was madefed for this scenario assuming that pumped flow equals incoming flow. As per this SSMP, velocities exceeding 7 fps are generally to
be avoided. Velocities in excess of 7 Ips result in significant increases in pump power consumption.

9 Would require larger pump or muliiple pump operation to achieve the second value shown.

& Flow rale in parenthesis is the required flow rate with study areas 51 through 54 {see Section 5.2.2.2) routed to the Parrish Road Pumping
station. Maximum force main velocity for the 976 gpm Js about 4 1ps.

Note that the two pumping stations lacking firm capacity to convey future peak flows have also been
identified with pumping deficiencies for the existing flow. A third station, Parrish Road, could beccme
undersized depending on the areas and resulting flows routed to it. See the discussion under Sec-

tion 5.3.3 on sewer extensions for more information regarding how the routing of flows within the South
End Road Concept area affects the capacity of this station.

Timing for required station upgrades depends on the timing and type of future development. The City
should monitor the flows to these stations and periodically assess the need to provide the increased
pumping capacity {or achieve I/ reduction).

As listed in Table 4-1, the velocities in most force mains are well within acceptable limits as defined by
the acceptance criteria. Two pumping stations, Cook Street and Settier’s Point, show future flows near or
exceeding velocities of 7 fps in the force main which viclates the criteria defined in this SSMP. City staff
should carefully evaluate the efficacy of using the existing force mains should the pumping capacity be
expanded to meet the future demand. Staff may find through a life-cycie cost evaluation that it is more
cost-effective to install a larger force main along with the larger pumping equipment than to use the
smaller force main.

[BrownCaldwell |
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Section 5

Capital Improvement Plan (CIP)

This section presents the recommended CIP for the City of Oregon City’s {City) sanitary sewer collection
system. The plan addresses existing and predicted future deficiencies in the system and provides
guidance for expanding the system to meet the City's future growth needs.

Capital improvements have been developed based on the future conditions planning scenario. These
include sewer replacements that will be required to convey future flows and sewer extensions and
pumping stations that will be required to service new areas to be brought into the City's boundary.

The recommendations contained herein should be updated as required to address future conditions that
may differ from conditions used to develop this Sanitary Sewer Master Plan (SSMP).

5.1 Existing Conditions Planning Scenario

The existing conditions planning scenario serves two general purposes:

» Project prioritization—This scenario identifies existing deficiencies in the sanitary collection system.
In general, existing deficiencies should be addressed before those associated with future conditions.
See Appendix E for information identifying undersized existing condition sewers.

« Rate/system development charges (SDCs)—Upon acceptance of this SSMP, it is anticipated that the
City will have a financiat analysis performed to determine future sewer rates and SDCs. The financial
analysis will depend, in part, on the excess capacity in the existing collection system that is available
to serve growth. This information can be derived from the modeled flow data included in Appendix E.

Specific improvements to address existing collection system deficiencies are not identified since all
improvements must be based on the predicted future condition flows. The existing condition scenario
modeling did reveal a number of surcharged sewers and two undersized pumping stations. Improve-
ments to these sewers and pumping stations should be performed prior to those that must be improved
to provide future capacity. See Section 5.3 for the appropriate sizing of replacement sewers and pump-
ing stations required to convey the future condition planning scenario.

5.2 Capital Improvement Recommendations

This section describes the improvements recommended to address the capacity and known condition i
deficiency needs of the City-owned sanitary sewer system for the future conditions planning scenario and

to provide new sewer service to areas of the city without sewer service and to areas that may be an-

nexed by the City in the foreseeable future. The City’s implementation of an infiltration/inflow {I/1)

reduction program may be sufficient to address the capacity needs of many of the sewers identified for

replacement. Further analysis is required to determine where I/| reduction may be implemented cost-

effectively.

5.2.1 Gravity Sewer Replacements

Gravity sewer replacements are largely confined to older areas of the city, within the south zone model.
Individual sewer replacements were grouped into projects to expedite design- and construction-related
activities. Typically, each project consists of several replacements. The projects were limited in size so
that no single project would be too large for funding and bidding purposes.

Brown <« Caldwell
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Section b

Table 5-1 names the specific projects, defines the sewers to be replaced, and identifies the estimated
project costs. Figures 5-1a and 5-1b provide an overview of recommended pipe replacements. This

information is shown in detail in the Capital Improvements Summary sheet inserted at the end of this
SSMP). Appendix H includes detailed project summary sheets with a figure and table for each project.

Table 5-1. Recommended CIPs: Sewer Capacity Improvements

Pipe ID Le;gth, I;n;aF Ewustmg ’ Requir’ed Estf}ﬁ;ted c&st, mF"'rbjectnumber/ Estimated prEjeﬂ
feet (LF) diameter, inches | diameter, inches dollars? naimne cost, dollars
11402_11396 250 12 15 110,616 {1) 12th Street 407,000
10259_10157 346 8 10 128,789 {1) 12th Street
12402_12401 367 12 15 86,858 (1) 12th Street
12401_10273 184 12 15 81,202 (1} 12th Street
10057_10172 142 8 10 72,918 (2} 13th Street 460,000
10171_10057 338 8 10 126,350 (2) 13th Street
10170_10171 203 8 10 75,618 (2) 13th Street
10060_10170 216 8 10 111,222 {2) 13th Strest
10064_10060 110 8 10 74,337 {2) 13th Street
10063_10064 144 ] 10 97,388 (3) Division Street 424,000
10071_10063 167 8 10 112,880 (3) Division Street
10056_10071 287 8 10 194,127 -{3) Divislon Street
11444_10056 39 8 10 18,941 {3) Division Street
11845_11564 315 12 15 139,484 {4) Linn Avenue 470,000
11832_11845 41 12 15 24,341 (4) Linn Avenue
11569_11832 343 12 15 204,517 (4} Linn Avenue
11546_11547 230 12 15 101,788 {4} Linn Avenue
10928_10927 261 10 12 103,447 {5} Hazelwood Drive 1,318,000
10930_10928 89 10 12 35,100 {5} Hazelwood Drive
11857_11856 23 10 12 18,052 (5) Hazelwood Drive
11858_11857 132 10 12 83,522 {5) Hazelwood Drive
11859_11858 105 10 12 51,370 {b) Hazelwood Drive
10312_11859 260 10 12 127,524 {5) Hazelwood Drive
11862_10312 355 10 12 173,929 {5) Hazelwood Drive
11863_11862 30 10 12 14,549 (5) Hazelwood Drive
10918_11863 120 10 i2 75,758 (5) Hazelwood Drive
13051_10918 331 10 12 162,156 (5) Hazelwood Drive
10991_13051 | 218 10 12 106,766 (5) Hazelwood Drive
10992_10991 108 10 12 53,202 {5) Hazelwood Drive
11044_10992 179 8 10 92,088 (5) Hazelwood Drive
11046_11044 431 8 10 221,253 (5) Hazelwood Drive
10505_12992 | 161 8 10 60,107 (6) Holcomb Boulevard | 60,000
3,140,000

Total all sewer improvements (rounded to nearest $10,000)

aFstimated costs fnclude a 50 percent allowance for construction contingencies, engineering, and overhead. Costs are rounded to the nearest
$10,000. Costs assume an average depth of 10 feet using cost condition 2. Ses Appendix C for unit cost tables and Appendix H for a detalled
description of each project.
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A number of Tri-City Service District (TCSD) sewers along Highway (Hwy) 99E/McLoughlin Boulevard were
found to be surcharging under both existing and future conditions. As-built drawings for this sewer show
that these sewers have bolt-down manhole covers. This is corroborated by TCSD staff. This means that
the manholes for these sewers should not flood if the hydraulic grade line (HGL) rises to higher than the
rim elevation. The surcharging is more significant under the future conditions planning scenario such
that the HGL approaches the rim elevations of several of the adjacent City sewers. City staff should
monitor the City manholes in this area to determine actual water surface elevations {and to ensure that
high water levels will not impact basements} during large storm events and to track how the HGL in-
creases with future growth in the contributing basins.

Portions of the TCSD interceptor along Hwy 213 and Newell Creek were upsized in the model to convey
modeled flows without excessive surcharging. The upsizing of five of these sewers just south of the
Beavercreek Road and Hwy 213 intersection relieve surcharging to the south of this area such that
upsizing of City pipes is not reguired. Alternatively, future analyses may show that |/1 reductions in the
area may relieve the need for upsizing of the TCSD sewers. The sewers that were upsized are not
included in the City's CIP. These sewers are identified in Figures b-1a and 5-1b, and more information on
the projected flows for these sewers can be found in Appendix E. Discussions with TCSD should be
initiated to determine whether |/l reduction in portions of Oregon City is more cost-effective than upsizing
TCSD conveyance and treatment facilities to handle these capacity issues.

5.2.2 Pumping Station Irhprovements

The future conditions planning scenario revealed two pumping stations that are potentially undersized
for conveying future flows. Interviews with City operation and maintenance staff have identified other
improvements needed in addition to capacity improvements. A description of each major station and
recommended improvements are provided in Appendix B.

A summary of the costs required to provide the necessary improvements is listed in Table 5-2. Modeled
design flow rates Tor sizing the pump stations and force mains (FMs) are listed in Table 4-2.

Table 5-2. Recommended CIPs: Existing Pumping Station and FM Improvements

Pumping . . Project num- Estimated cost of improve-
station Description of improvement ber/name ments, dollars®

Capemah Refurbish wet well and update controfs (7) Canemah 360,000

Setfler's Pointt | Upgrade pumping station (8) Settler's Point 300,000

Nobe! Ridge Upgrade pumps and control systems {9) Nobel Ridge 260,000

Hidden Creek ; Upgrade contral systems {10) Hidden Creek 60,000

Hilltope [::a;g&r;;::l?:nzx;:ﬁy T:::girng station and replace with 8-inch, (11) Hilktop 440,000

Panish Road® | Upgrade pumps and control systems {12) Panish Road 750,000

Total all pumping station and FM improvements 2,170,000

aEstimated costs include a 50 percent allowance for construction contingencies, engineering, and overhead. Costs are rounded to the nearest
$10,000.

bThe City has commissioned a study to determine a more comprehensive assessment of this station's condition and future needs.

= This gravity line Is planned to serve future development and a portion for the installation costs wili be SDC-reimbursable to the future
developer for this new gravity sewer line. The cost of this gravity sewer is not repeated in Section 5.2.3 on sewer extensions.

dSee Section 5.2.2.2 for South End Road Concept Area flow routing concepts and impact on Parrish Road Pumpling Station.
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The City has four pump stations that use FMs constructed partially or totally of asbestos cement. The
U.S. Environmental Protection Agency {USEPA) has identified asbestos as a hazardous material that
requires special precautionary handling and disposal procedures. USEPA is studying the problem {specif-
ically with regard to asbestos cement pipe used in municipal water and sewer systems) but has not
completed the study or released preliminary recommendations on how best to handle this material. The
City should commission a study to evaluate the best course of action for replacing or de-commissioning
the existing asbestos cement FMs. Projects and costs for replacing asbestos cement pipe are not
specifically identified at this time but should be included as part of the City-wide sewer rehabilitation and
replacement program should they be found to be in poor condition.

5.2.3 Sewer Extensions

Sewer extensions are required to provide service to those areas that do not have City sewer service.
Areas without sewer service include homes on septic systems, areas within the current urban growth
boundary (UGB) to be brought into the city limits within the foreseeable future (concept areas), and
miscellaneous properties inside the city boundary that are not located near existing sewers.

Sewer extensions in this SSMP include primarily gravity sewers but also include new FMs and pumping
stations where the topography precludes construction of a gravity system. This section provides one
layout concept for the sewers and pumping stations. Many variations on these initial concepts could be
developed that would serve the area equally well. In addition, pipe slopes for the sewer extensions were
based on an assumed minimum slope. Actual slopes may allow for use of smaller pipe than shown in
figures and tabies.

Generally, sewer extensions are not funded by rates. Instead, most sewer extensions are funded by
developers with potentially some of the costs being SDC-reimbursable. In areas of the city not currently
connected to the sewer, Local Improvement Districts and special assessment districts may need to be
formed to fund the projects. Developers and the general public who want more information on funding
options should contact the City.

The following sections describe three types of projects based on funding mechanisms: Priority 1. CIPs
that may be funded by the City through SDCs reimbursements, Priority 2 CIPs that are unlikely to be
funded by the City, and concept area extensions that are most likely to be paid for directly by develop-
ment except for some unique circumstances that may require City funding assistance to promote
economic development.

5.2.3.1 Recommended CIPs: Priority 1 Sewer Extensions

Many of the Priority 1 sewer extensions include areas currently on septic that may need City sewer
setvice in the future and projects required to extend sewer service to areas currently without sewer
service. The Priority 1 designation suggests that these are projects that are likely to be funded by the City
through system development charge reimbursements.

There are several areas within the current city limits and one area within the UGB where homes are on
private septic systems. In the future, these areas should be connected to the City's sanitary sewer
system. The timing of these improvements will depend on several Tactors, including the age of the
existing syster and whether the City and the state of Oregon would allow expansion of the existing drain
fields when they fail.

The locations of the Priority 1 CIPs are shown in Figures b-1a ahd B-1b. The individual projects are
shown and named on the large fold-out figure at the back of this SSMP. The estimated cost of improve-
ments for the Priority 1 CIPs is listed in Table 5-3.
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Tahle 5-3. Recommended CIPs: Priority 1 Sewer Extenslons

Description of improvement Estimated cost of improvements, dollarsa.®

Anchor Way, 2,529 LF of 8-inch sewer 890,000
Canyon Ridge Pumping Station and 714 LF of 4-inch FM 580,000
Canyon Ridge Drive, 1,579 LF of B-inch sewer 560,000
Caufield Road, 1,405 LF of 8-inch sewer 490,000
Connie Court, 448 LF of 8-inch sewer 160,000
Gafiney Lane, 2,371 LF of 8-inch sewer 830,000
Kalal Court A, 637 LF of 8-inch sewer 220,000
Meyers Road A

+  B50 LF of 12-inch sewer 220,000

= 2,127 1F of 15-inch sewer 940,000
Meyers Road G, 1,124 LF of 8-inch sewer 400,000
Singer Creek, 1,873 LF of 8-inch sewer 660,000
Thayer Road, 393 LF of 8-inch sewer 140,000
Total 6,090,000

a Estimated gosts include a 50 percent allowance for construction contingencies, engineering, and overhead.
 Estimated costs assume cost candition 2 and a 10-foot depth, Unit costs are documented In Appendix C.

5.2.3.2 Recommended CIPs: Priority 2 Sewer Extensions

Priority 2 sewer extensions include many of the same type of projects as the Priority 1 CIPs but these
projects are unlikely to be funded by the City through system development charge reimbursements.
Instead, it is expected that these projects would be paid directly by development.

Many of these projects extend the reach of the existing sanitary sewer so that areas currently without
sewer service can be served. At some locations, a small pumping station and FM may be required. Each
general area that requires sewer extensions is provided a hame based on its location. The locations of
the Priority 2 CIPs are shown in Figure b-1a and Figure 5-1b. The individual projects are shown and
named on the large fold-out figure at the back of this SSMP. The estimated cost of improvements for the
Priority 2 ClIPs is listed in Table 5-4.

Table 5-4. Recommended CIPs: Priority 2 Sewer Extensions

Description of improvement Estimated cost of improvements, dollars®b

Central Point Pumping Station and 915 LF of 4-Inch FM 750,000 )
Gentral Point Road North, 3,841 LF of 8-Inch sewer 1,350,000
Central Point Road South, 4,439 LF of 8-inch sewer 1,560,000
Clackamas Heights, 2,041 LF of 8-inch sewer 720,000
Holcomb Boulevard:

» 3,082 LF of 8-inch sewer 1,080,000

*  B611LFof 10-inch sewer 230,000

« 1,087 LF of 12-inch sewer 430,000

I Brown»«Caldwell 3
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Table 5-4. Recommended CIPs: Priority 2 Sewer Extensions

Descrption of improvement Estlmﬂed cost of improvements, dollars=®
Kalal Court B, 1,684 LF of 8-inch sewer 550,000
Letand Road, 4,613 LF of 8-inch sewer . 1,620,000
Lodgepole Way, 543 LF of 8-inch sewer 190,000
Maplelane A, 829 LF of §-inch sewer 290,000
Maplelane B, 1,373 LF of B-inch sewer 480,000
Meyers Road B, 1,790 LF of 10-inch sewer 670,000
Molalla Avenue, 516 LF of 8-inch sewer 180,000
Newell Creek, 1,932 LF of 8-inch sewer . 680,000
Timbersky Way (Three Mountain}, 1,821 LF of 8-inch sewer 640,000
Wichita Pumping Station and 422 LF of 4-inch FM 440,000
Glen Oak Road Pumping Station 270,000
Total 12,130,000

= Estimated costs include a 50 percent allowance for construction contingencies, engineering, and overhead. Costs
are rounded to the nearest $10,000. Costs assume an average depth of 10 feet using cost condition 2. See
Appendlx G for unit cost tables.

bSome of the areas listed below are not currently within the city fimits but are located inside the UGB.

5.2.3.3 South End Concept Area

The South End Concept Area is one of three large areas expected to be brought into the City's service
area in the near future. It consists of approximately 611 acres [ocated in the southwest corner of the
UGB along South End Road. Approximately 133 acres are currently within the city limits and the remain-
der of the land has not yet been annexed by the City. Approximately 290 acres were added to the UGB
prior to 2002 and 188 acres were added in 2002. Figure 5-2 shows a conceptual layout for sewer
extensions to serve this area.

Table 5-5 lists the major assumptions used in developing flows for this area. The areas in Table 5-5 do
not include areas aiready connected to the City's sanitary collection system.

Table 5-5. South End Concept Area Future Flows

A .
Gross | Net Dwelling| _ weragesanitary | o, | Peak | Peak flow,
Area acrese | acresd | units Residents | flowsd, million gallons per factor flow, gallons per
day (mgd) mgd minute {gpm).
Pre-2002 UGB/R-8 241 193 1,642 : 3,856 0.386 2.8 1.270 882
2002 UGB expansion/R-10 168 134 1,344 3,360 0.336 2.8 1.086 154
Existing low-density development 69 L1 156 390 0.039 35 0.193 134
Total all areas - : 2,648 | . 1,769

a Gross acres equal future planning boundary less existing rights-of-way {(ROWs), according to geographic information system (GIS} parcel data,
b Net acres equals gross acres less 20 percent for new focal roads and ROWSs,

¢Does not include flows from areas Inside current city limits except for one farge flag lot {24 acres) west of Shelby Rose Drive. This area cannot
connect by gravity sewer to the existing City sanftary sewer collection system due to the adverse siope of the fand,

d Flow generation is based on 2.5 residents per dwelling, 80 gailons per capita per day (gped), and 1,000 gallons per acre per day (gpad) of [/1.
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Figure 5-2. South End Concept Area improvements

The development of the South End Concept Area will require a number of new sewers and pumping
stations. The new stations are required because much of the area slopes away from the existing sewer
system connections. Figure 5-2 shows one layout concept for the sewers and pumping stations. Many
variations on this initial concept could be developed that would serve the area equally well.

It is feasible for flows from portions of the South End Concept Area to be routed to the existing Parrish
Road Pumping Station, The four most likely areas are shown in Figure 5-3. Unfortunately, this station
does not have capacity to receive the flows from all four areas. The Parrish Road Pumping Station has a
firm capacity of 760 gpm. Predicted future flows 1o the station are 535 gpm, resulting in available
capacity of 225 gpm. Flows from all four areas total 441 gpm and are listed in Table 5-6.
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" Tahle 5-6. South End Goncept Area, Payrish Road Pumping Station Flows

Area/land Gross Net Dweliling . Average sanitary flow, milfion Peak | Peakfiow, | Peakflow,
. Residents _

use acres? | acres units gallons per day {mgd) factor mgd gpm
51/R-8 26 21 166 414 0.041 35 0.166 115

52/R-8 - 2 2 15 a8 0.004 4.5 0.019 13
53/R-8 36 29 230 875 0.057 3.4 0223 155
S4/R-8 a7 29° 234 586 0.059 3.4 0.227 158
Total all areas 0.635 - 441

a Flow generalion based on 2.5 residents per dwelling, 80 gpcd, and 1,000 gpad of I/1.

Four potential scenarios have been identified for routing the flows listed in Table 5-6:

+« Scenario No. 1-Areas $1 and S2 are located such that they could be connected readily to existing
sewers that drain to the Parrish Road Pumping Station. The station has capacity for both of these
areas. For this scenario, Areas $3 and S4 would drain to a new pumping station at their east bound-
ary and flows would be discharged via a new FM that would connect to a new gravity sewer in South
End Read.

» Scenario No. 2-Area S3 is an area of existing homes on septic systems. At some point, it is likely
that these homes will need to be connected to the sanitary sewer system. An initial review of this ar-
ea shows that it could be connected to the Parrish Road Pumping Station through gravity sewers.
Areas 53 and S2 could be connected to the station without exceeding its existing capacity.

« Scenario No. 3-Area S4 drains to a low point on its east boundary that abuts the southerly most tip
of Area S3. Area S4 could be connected to a new sewer system in Area 53, thereby connecting to the
Parrish Road Pumping Station. However, connecting both Areas S3 and 54 to the station would ex-
ceed its current capacity. Connecting Area S4 to the Parrish Road Pumping Station eliminates the
need to build a new pump station and FM to serve Area 54.

«  Scenario No. 4-Upgrades to Parrish Road Pumping Station couild be made so that flow from all
areas listed in Table 5-5 could be connected. At a minimum, the extent of the upgrades would re-
quire larger pumps and new control systems and potentially could require a larger or expanded wet
well. However, it is estimated that such improvements would be less than or equal to the cost of
building a new pump station and FM in Area S4. The existing 1C-inch-diameter FM would be ade-
quate to convey these higher flows.

The recommended approach is Scenario No. 4, route areas 51 through 54 to the Parrish Road Pumping
Station. The remainder of the South End Concept Area will require substantial improvements, as shown
in Figure 5-2, and all remaining new development in the area should be routed to the new improvements
so that all growth participates in the cost of the improvements.

Ultimately, the final [ayout of new sewers to serve the area will depend on how the land is to be devel-
oped and when. The location of planned development and the timing for those improvements are
important since land to be developed farther away from existing sanitary sewer connections will require
more improvements 1o connect to the existing system. A unigue aspect of the South End Concept Area is
that substantial capital investment is required prior to development of this area. The pump station
identified as SE- 1 in Table 5-6, also requires a 4,830 LF FM, and approximately 4,700 LF of 12-to
18-inch-diameter sewer to be built before the area can be developed at an approximate cost of

$5.83 million. The City may need to create a special assessment district or use other means to fund the
up-front costs so that development can occur in this area since it is unlikely that a developer will fund
such a project. To ensure that the overali needs are met, the City may want to take the lead on planning,
designing, and constructing the backbone of this system.
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The estimated cost of improvements for the South End Concept Area is listed in Table 5-7. It is assumed
that areas S1, 82, S3, and S4 will be routed through the Parrish Road Pumping Station, so the SE-4
pumping station is listed as optional with no costs assigned. In addition, if this (gravity sewer) scenario is
implemented, then the size of the SE-1 pumping station and FM could be reduced by the fiow that would
have been provided by the SE-4 pumping station. -

Table §-7. South End Area, Estimated Improvement Costs

Description of improvement Cost estimate, dollarse
Gravity sewer extensions®

8-inch-diameter sewers, 30,556 LF 10,760,000
10-inch-diameter sewers, 1,492 LF 560,000
12-inch-diameter sewers, 7,025 LF 2,780,000
15-inch-diameter sewers, 2,860 LF 1,260,000
18-inch-diameter sewers, 823 LF 400,000
Gravity sewer extension subtotal 15,760,000

Pumping stations and FMs

Pumping station number Pumping station capacity, gpm | FM, diametet, inches | FMiength, LF

SE-1e 1,766 12 4,830 3,770,000
SE-2 210 4 1,343 1,090,000
SE-3 70 4 896 640,000
SE-4 (optional) 119 4 1,285 -
SE-5 157 4 1,706 1,050,000
Pumping station and FM subtotal ) 6,550,000
Total 22,310,000

a Estimated costs include a 50 percent allowance for construction contingencies, engineering, and overhead. Costs are roundsd to the nearest
$10,000. Costs assume an average depth of 10 feet using cost condition 2. See Appendix G for unit cost tables.

b Pipes sizes are based on an assumed minimum slope. Actual slope may permit smaller size pipes.

cJf the gravity sewer solution is preferred by the City for areas S1 through 54, then the SE-4 pumping station and FM need not be constructed
and the flows coming into SE-1 pumping station can be reduced by the flow fisted for SE-4.

5.2.3.4 Beavercreek Road Concept Area

The Beavercreek Road Concept Area Plan, Summary and Recommendations, {(OTAK, June 30, 2007),
calls for this area to be developed as a diverse mix of uses that will in¢lude an employment campus,
mixed use {employment and transit) districts, and two mixed use neighborhoods that will be woven
together by open space, trails, and a network of green streets that are all constructed using sustainable
development practices. The total area consists of approximately 453 acres located along the east side of
Beavercreek Road, as shown in Figure 5-4. Approximately 284 acres will be developed or redeveloped,
as listed in Table 5-8. Approximately 113 acres are defined as parks, open space, and natural areas and
b6 acres are defined as ROWs. '
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Table 5-8. Beavercreek Road Concept Area Future Flows

meafinduse | 08| e | s |Resterts] T | rator | med | g
North Employment Campus 149 127 0.158 3.1 0.610 424
Mixed Employment Village 26 21 0.026 3.7 0.116 81
Main Street (mixed use): 10 B 100 250 0.030 36 0.117 81
West mixed use neighborhood 22 18 387 968 0,097 3.2 0.329 228
East mixed use neighborhood 7 62 536 1,340 0.134 31 0.478 332
Total all areas 1.650 1,146

aGross acres equal future planning boundary Jess existing ROWSs, according to GIS parce! data,

& Net acres equal gross acres less 15 percent for employment use and 20 percent for mixed employment, mixed use, and residentlal areas to
account for local roads and easements.

=Mixed use land use assumes 50 percent of acreage deveted to commercial uses and the remaining 50 percent devated to vertical mixed use.
4 Flow generation based on 2.5 residents per awelling, 80 gpcd, 1,000 gpad for commercial areas, and 1,000 gpad of I/1.
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Figure b-4. Beavercreek Road Concept Area improvements
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A more in-depth analysis was performed for the City that considered routing alternatives for the southern
end of the concept area. The alternatives included routing flows through the existing sewer in Glen Qak
Road. The analysis, Glent OQak Road Sewer Extensions Technical Memorandum, is included as Appendix L.

The estimated cost of improvements for the Beavercreek Road Concept Area is listed in Table 5-9. These
costs are based on all flows generated within the concept area being routed to a downstream discharge
manhole (MH} 11144 in Beavercreek Road. If the City decides to route fiow from any portion of the
concept area to a different manhole, then some of the required improvements shown in Figure 5-4 could
be reduced in size accordingly.

Table 5-9. Beavercreek Road Concept Area, Estimated Improvement Costs

Description of improvement Estimated cost of
P P impravements, dollars?

Gravity sewer extensionst
8-inch diameter sewers, 14,356 LF 5,050,000
10-inch diameter sewers, 4,317 LF 1,610,000
12-inch diameter sewers, 10,683 LF 4,230,000
15-inch diameter sewers, 4,372 LF 1,930,000
Gravity sewer extension subtotal 12,820,000
Pumping stations and FMs
Pumping station number Pumping station capacity, gpm FM, diameter, inches | FM, length, LF
BR-1 272 4 2,080 1,390,000
BR-2 217 4 2,333 1,370,000
Pumping station and FIM subtotal 2,760,000
Total 15,580,000

2 Estimated costs Include a 50 percent allowance for construction contingencies, engineering, and overhead. Costs are rounded to the nearest
$10,000. Costs assume an average depth of 10 feet using cost condition 2, See Appendix C for unit cost tables.

bPBipes sizes shown are based on an assumed minimum slope. Actual slope may permit smaller size pipes, For exampie, the modeling did not
predict the heed to upsize the existing City sewer downstream of MH 11144,

5.2.3.5 Park Place Concept Area

The Park Place Concept Plan, (City of Oregon City, March 12, 2008) was prepared to create a common
vision for how the area is to be developed. The plan identifies a development framework that “respects
and augments the area’s context, history, and natural systems.” The plan calls for this area to be
deveioped in a way that emphasizes good urban design, promotes multi-modal connectivity, enhances
community, expands diversity, and provides fot sustainable growth. The total area consists of nearly
500 acres located along the city's northeast boundary, as shown in Figure 5-5. Approximately 272 acres
will be developed or redeveloped, as listed in Table 5-10. Approximately 168 acres are defined as parks,
open space, and natural areas.
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Table 5-10. Park Place Concept Area Future Flows

Area/land use Gross Net Dwefling Residents Average sanitary | Peak | Peakflow, | Peak flow,
acres® acrest units flowd, mgd factor mgd gpm
Low/medium-density residential 203 173 1,033 2,583 0.258 29 0.924 641
Medium/high-density residential 57 46 426 1,065 0.107 3.2 0.384 267
Mixed-use commerciale 8 6 0 0 0.008 41 0.039 27
Retail 3.6 3 0 0 0.004 45 0.019 13
Civie 28.7 29 0 0 - - -
Park 11.2 11 0 0 - - - -
Constrained land (buffers, etc.) 166.1 166 0 0 - - - -
Total all areas 1.367 949

a Gross acres equal fulure planning boundary less existing ROWSs, according to GIS parcel data.
= Net acres equal gross acres less 15 percent for low/medium density residential and 20 percent for medium/high density residentlal, and

25 percent for mixed-use commercial,
°Mixed use Jand use assumes 100 percent of acreage devoted to commercial use,
4 Flow generation based on 2.5 residents per dwelling, 80 gped, 1,000 gpad for commercial areas, and 1,000 gpad of I/1.
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The estimated cost of improvements for the Park Place Concept Area is listed in Table 5-11. These cosis
are based an. all flows generated within the concept area heing routed to a downstream discharge
manhole (MH 12698} in Rediand Road. If the City decides 1o route flow from any portion of the concept
area to a different manhole, then some of the required improvements shown in Figure 5-4 could be
reduced in size accordingly.

Table 5-11. Park Place Concept Area, Estimated Improvement Costs

cripti o ihrovementl‘-m Estimated cust imprnvements, ollarsa
8-inch-diameter sewers, 7,831 LF 2,760,000
10-inch-diameter sewers, 6,740 LF 2,510,000
12-inch-diameter sewers, 3,282 LF 1,300,000
15-inch-diameter sewers, 1,116 LF 490,000
21-inch-diameter sewers, 5,143 LF 2,760,000
Total 9,820,000

= Estimated costs Include a 50 percent alfowance for censtruction contingencies, engineering, and overhead. Costs
are rounded io the hearest $10,000, Costs assume an average depth of 10 feet using cost condition 2. See
Appendix C for unit cost tables.

b The topography of this area, existing bridges and the elevation of the existing TCSD sewer should be reviewed
during preliminary design to determine the feasibilily of the 21-inch FM on Redland Road. The cost of this sewer
extensfon Is isted as a cost to TCSD in the Park Place Caoncept Area Plan and sized as a 36 inches. This sewer
extension was sized to convey flow from the Park Place Concept Areas only.

¢ Pipes sizes shown are based on an assumed minimum slope. Actual siope may permit smaller size pipes, For
example, the modeling did not predict the need to upsize the existing TCSD sewer downstream of MH 12698.

5.3 Continued Observation

The modeling identified sewers that are predicted to surcharge during the design storm event for both
the existing and future planning scenarios. The sewers experiencing surcharging are identified in Sec-
tion 4 with a detailed list of all surcharged pipes included in Appendix E. Pipes shown in Appendix E with
the ratios of depth of water to pipe diameter of greater than 1.0 are considered surcharged. pipes since
the depth of the water is greater than the diameter of the pipe. In some locations, pipes were identified
for upsizing so that excessive surcharging and/or flooding could be mitigated. At a number of locations,
pipe upsizing of ohe or more sewers relieved the surcharging in the immediate upstream sewers. Also, at
a number of other locations pipe upsizing is not recommended since the amount of surcharging was not
deemed to be excessive. in these latter cases, the surcharging predicted by the model is considered
acceptable since it does not appear to result in basement backups or manhole flooding. However, itis
recommended that some of these sewers be observed during large wet weather events to establish the
maximum depth of water that actually occurs. If City staff observe water surface elevations that are
higher than predicted by this SSMP, or deemed excessive by staff, then additional actions to alleviate the
surcharging should be considered by the City,

Criteria used to develop the list of sewers listed in Appendix E, Tabie E2 include the following:

« Upstream manhole depth of less than 8 feet and surcharging of at least 1 foot above erown of pipe
{could impact basements if [ocated in vicinity)

» Freeboard of less than 5 feet (pricrity sewers to observe)

BrownuaCaldwell §
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It is recommended that the sewers listed In Table E-2 be observed during large wet weather events to
establish actual water surface elevations. This information, along with the calculated freeboard should
be considered with regard to the potential to flood manholes or backup flow into basements. Many of the
sewers identified for observation are associated with a named project. The determination of the actual
maximum water surface elevations will help establish a priority for implementing these projects.

5.4 Rehabilitation and Replacement (R&R) Program

As a collection system ages, the structural and operational condition of the sewer system will decline as
the number and type of defects in the piped system increase. If unattended, the severity and number of
defects will increase along with an increased potential of sewer failure. Sewer faifure is defined as an
inability of the sewer to convey the design flow. It is manifested by hydraulic and/or structural failure
modes. Hydraulic failures can result from inadequate hydraulic capacity in the sewer. Loss of hydraulic
capacity can result from a reduction of pipe area due to accumulations of sediment, gravel, debris, roots,
fats, oil, and grease, and structural failure. Also, a major loss of hydraulic capacity can be the result of
excessive |/| or inappropriate planning for future growth that results in flows in excess of pipe capacity.
Structural defects left unattended can lead to catastrophic failures such as pipe collapses and sanitary
sewer overflows (§80s). Structural failures may start from common structural defects such as cracks,
fractures, holes, corrosion, and joint separations. Both hydraulic and structural failures can have a
significant negative impact on the community and the environment.

An R&R program is reguired to reduce the potential for sewer failures and to extend the useful life of the
collection system. A proactive R&R program rehabilitates sewers prior to failure. Such a program extends
the useful life of assets at minimum cost since the cost of rehabilitation is typically half the cost of pipe
replacement, and is even more economical when compared with the cost of repairing a failed sewer. The
most frequently used sewer rehabilitation technologies are discussed in Appendix G.

The City should develop and implement an R&R program. [t should be based on a sewer inspection and
condition assessment program that assesses sewer and manhole condition. Sewer condition and other
risk factors should be identified such that a priority ranking system be established for identifying the
order in which sewers should be rehabilitated. The recommended system would be a risk-based ap-
proach for identifying when sewers should be rehabilitated. The risk-based approach considers the
likelthood and consequences of sewer failure. The likelihood of sewer failure is based on the sewer's
structural and hydraulic condition. The consequences of sewer failure are based on several factors,
including emergency sewer repalr costs, sewer location, environmental, and health impacts that could
be realized should the sewer fail. A risk-based approach to implementing a R&R program helps ensure
that capital dollars are spent where they will provide the greatest bhenefit.

The program should be coordinated with the results of prioritized basins for I/1 reduction {Appendix D}
and the capacity analysis and recommended sewer upsizing recommendations in this section.

5.4.1 Inspection/Condition Assessment Program

The foundation of an R&R program is built on knowing the structural and operational condition of the
collection system. The USEPA’s proposed Capacity, Management, Operation, and Maintenance require-
ments identify a sewer inspection program as being an essential element of a proactive maintenance
program and its complementary R&R program.

The City has recently implemented a sewer inspection program. To date, nearly 103,000 LF of sewer
have been inspected which represents approximately 16 percent of the total sewer system. This SSMP
recommends that the City increase the annual inspection goal to align more closely with the business
practices of the industry. '

I Brown« Caldwell 'g
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in the Northwest, many cities and utilities have a 7-to 10-year goal for inspecting their entire sewer
systems the first time. After that, cycle time for inspections are often determined by initial findings and
consequence of failure. The City has approximately 779,000 LF of sanitary sewer. To inspect the entire
collection system on a 7-year cycle, approximately 111,000 LF of sewer would need to be inspected
annually. The cost of labor for a 7-year inspection cycle is approximately $90,000 per year {based on
production of 1,000 LF per day, two-person crew, and $50 per hour loaded costs). A 10-year cycle
translates into 77,900 LF of inspection per year at $62,000 annual cost.

Although there are a number of inspection and investigative technologies currently on the market,
closed-circuit television (CCTV) inspection is still the most economic and versatile inspection technology
available. Many of the other investigative technologies are best applied for specialized conditions not
addressed by basic CCTV inspection.

B.4.2 Condition Assessment

Once a sewer has been inspected, the observed defect information is used to assess both the structural
and operational condition of the sewer. Both categories are important since a failure in either category

can lead to sewer failure if the proper maintenance, repairs, and/or rehabilitation are not performed in a
timely manner. For most sewer inspection and condition assessment processes, each observed defect is

given a score or grade, A widely accepted grading system is presented by the National Association of

Sewer Service Companies’ Pipeline Assessment and Certification Program (PACP), each defect is as-

signed a grade ranging from 1 to 5, with 5 being the worst grade, as listed in Table 5-12. Then, PACP

offers several ways of rating the condition of a sewer:

« Defect grade-the worst defect cbserved is used to grade the entire pipe. A pipe with one Grade b5
defect would be given a Grade 5 for either the structural or operationat condition.

- Segment grade-the number of occurrences of each defect grade is multiplied by the value of the
defect grade. For example, a sewer with two Grade 5 defects, and four Grade 4 defects, and no oth-
er defects would have a segment grade of 26. Some municipalities would then create a look-up ta-
ble to convert the total conditional grade score into a 1 to 5 scale. Total grades would be established
for both the structural condition and operational condition.

« Pipe Rating Index (PRI)-the segment grade is divided by the number of defect occurrences. Using
the above example, the PRI wouild be 4.3 (26 divided by 6).

Table 5-12. Structural and Operational Condition Grades for Sewers

Conditlon - Grade N Structural condition grade Operational eondition
L Defect description L .
grade description implication grade mplication
. e Unacceptable infiltration or blockages;
5 Immed!ate Sewer.s requiring immediate Collapsed or collapse imminent [surcharging of pipe during high flow with
attention |attention y
possible overfiows
Severe defects that wilt continue to . .
4 Poor |degrade with lkely fallure in 5o |Collapse TikelyIn 510 10years | (Pe 8tnear surcharge condition during high
flow; overflows still possible at high flows
10 years
3 Fair Moderate defects that will continue iCollapse unlikely in nearfuture;" Surcharge or overflows unlikely but
to deterlorate further deterioration likely increased maintenance required
Minimal near-term risk of
2 Good Minor and few moderate defects  |collapse, potentiai for further  |Routine maintenance only
deteroration
1 Excellent Mo defects, condition like new Good structural condition Good operational condition

Browns«Caldwell

5-16




City of Oregion City Sanitary Sewer Master Plan Section 5

The City currently uses a Q to 5 scale for assessing condition grade with Grade 5 being a sewer requiring
immediate attention. Figure 5-6 shows the sewers that have been inspected to date (approximately

12 percent by length) along with the sewers assigned Grade 4 and Grade 5 condition grades. Grade 4
and 5 sewers should be the focus of the R&R program.

As additional inspections are performed and condition grades assigned, the City will develop a more
complete and accurate understanding of existing pipe conditions. This information should be managed
by the City's computerized maintenance management system, GIS, or other software tools so that the
inspection information can be readily available to both engineering and maintenance staff. This condi-
tion information should be used for making informed decisions on the amount and type of maintenance
that may be required and for identifying when to rehabilitate sewers and the type of rehabilitation such
that the performance and condition of the collection system are maintained.

5.4.3 |/1 Abatement

As shown in Appendix D, several areas of the city have high i/1. Reducing the amount of 1/1 in the collec-
tion system can improve the hydraulic capacity of the existing system such that some pipes may not
need to be replaced to convey future flows. In addition, {/1 reduction can help prevent some types of
structural failures. Some cracked and broken sewers are the result of a condition called soil piping. Soil
piping in this context is a loss of pipe bedding and backfill support due to small grain soil particles
washing out of the supporting soils into the sewer as a result of infiltration at sewer cracks and separat-
ed joints. If these conditions are not addressed, sewers can fail, resulting in sinkholes, hasement
backups, and $S0s.

Appendix D describes the primary components of an |/] abatement program. The I/ projects that come
from the investigative work will include sewer rehabilitation and replacement, service lateral replace-
ment, and potentially, the construction of new sanitary sewers. It is known that some small areas of the
city do not have a storm drain system and that in these areas roof leaders and footing drains may be
connected to the sanitary sewer. The City may find that converting the existing sanitary sewer into a
storm drain and constructing a new sanitary sewer may be the most cost-effective means of eliminating
these sources of inflow.

The City has approximately 10,400 service laterals. These must be addressed both for I/1 control and to
preserve structural integrity. In a program that addresses mains and laterals, laterals account for about
25 to 50 percent of the overall project cost depending on density of development. The City will need to
determine how to fund lateral replacements that are on private property. Many different lateral funding
strategies are in use throughout the Northwest.

In addition, the City should consider developing new City codes to augment implementation of some of
the recommended I/l reduction activities. Code should be developed that requires the disconnection of
roof leaders and footing drains where alternatives to the sanitary sewer are availabhle. New code is
required to support the rehabilitation of service laterals. Since the most effective |/l abatement pro-
grams include rehabilitation of the service laterals, the City needs the authority to have this work per-
formed. Factors to be considered in developing new code language for service lateral rehabilitation
include the following:

+  Will the homeowner or the City perform the required upgrades?
»  Who will pay for the upgrades, or what will be the cost sharing mechanism?
» At what point will the improvements be required?

« How long will the homeowner have to perform the improvements if they are required to perform
them?

Brawn««Caldwell
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In March 2014, TCSD initiated a multi-year I/l investigation that will evaluate I/1 contributions from
throughout the service district. The purpose of the investigation is to determine if and where I/! can be
removed from the system cost-effectively. For definition purposes, cost-effective I/l reduction is achieved
when the cost of eliminating I/l from within a portion of a sanitary drainage basin is less expensive than
improvements to the downstream conveyance and treatment systems. The results of this investigation
will not be known for several years, but it is recommended that the City move forward with some of the
recominended first steps of an |/l abatement program to improve an understanding of I/1 sources from
within the city limits.

5.4.4 R&R Program Implementation

I/l abatement projects are part of the overall R&R program. While the focus of many R&R programs is to
restore the structural integrity of existing sewers, such activities wili also help reduce the amount of
infiltration that finds its way into the collection system.

The City's GIS database identifies approximately 779,000 LF of sanitary sewer including FMs. A simpli-
fied R&R program would be to rehabilitate 1 percent of the collection system annually to keep it in good
structural and operational condition. This assumes that the useful life of a sanitary sewer is 100 years .
Based on this, the City should be rehabilitating approximately 7,800 LF of sewer a year. Most sewer
rehabilitation technologies, including cured-in-place-pipe and pipe-bursting, are less expensive than
complete replacement costs. Based on an assumed $300 per LF (assuming a mix of open-cut replace-
ment and trenchless technologies), the City should budget approximately $2.34 million per year in 2013
dollars to the R&R program based on the simplified approach.

Alternatively, the City has performed sewer inspections on approximately 12 percent of the collection
system. This information can be used as a starting point for developing an R&R program. Of the pipe
inspected, approximately 8 percent has been assessed as Grade 4 or Grade 5 based on the City’s
grading system. Assuming that the condition grades for the inspected pipe are representative of the
overall system, approximately 64,000 feet of sewers eventually will require maintenance, replacement,
or rehabilitation.

Table 5-13 lists a recommended R&R implementation strategy based on the existing condition grade
information. Years 1 through 8 should focus on the most severely deteriorated sewers, the Grade b
sewers identified by the CCTV inspections. The less deteriorated Grade 4 sewers should be addressed
during years 5 through 8. As future inspections are conducted, additional Grade 4 and Grade 5 sewers
will be identified. The LF listed in Table 5-13 for the unknown (i.e., yet to be inspected) Grade 4 and 5
sewers are estimated based on the distribution of grades for sewers inspected to date. These sewers are
identified for R&R during years 5 through 16. The future inspections may find that the actual LF for each
grade may vary from these projections. Alsg, the City should anticipate that additional R&R will be
required in the future as the collection system ages.

Table 5-13. Per Annum Casts for Recommended R&R Program Activities

. Cost peryear foryears 1 - 16
Work item Total LF or quantity

' 1-4 5-8 9-12 13-16
Grade 5 (known} 4,085 $154,000 $154,000 '
Grade 4 (known) 4,348 $326,000
Grade 5 {unknown) 26,892 $500,000 $758,000 $758,000
Grade 4 (unknown}) 28,557 $350,000 $805,000 $895,000
Total 63,892 $154,000 :%$1,330,000 |$1,653,000 |$1,653,000
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Some of the pipe R&R projects may overlap with the sewers recommended for replacement due to
hydraulic deficiencies. In addition, the R&R program should be structured to address the structurally-
and operationally-deficient sewers including those sewers with excessive I/I. Table 5-13 does not include
costs to construct new sanitary sewers to support downspout and foundation drain disconnects nor does
itinclude the costs for R&R of privately owned service laterals. The annual costs for sewer |/| investiga-
tive activities can vary significantly depending on how aggressively the City pursues I/1 reduction.

Other factors that affect cost include level of data analysis to be performed, time of year that inspections
are performed, and how much work is done in-house versus use of outside consultants. Based on the
overall approach presented in Appendix D, the costs for sample |/l investigative activities are outlined in
Table 5-14., Note that the City's existing CCTV program is included in this category.

Table 5-14. Per Annum Costs for Recommended 1&I Investigative Activities

Work item Annual LF or gquantity Assumptions Annual cost, dollars
. . Four flow meters, 3 months, hydrologic regression
Flow monitoring and modeling 4 models, updates to hydraulic models 40,000
CCTV inspections 77,900 10-year inspection cycle 62,000
Dye and/or smoke testing 40,000 Focus on the oldest sewers in city 80,000
Total 182,000

5.5 Capital Improvement Project Summary

The improvement projects recommended in the previous sections are summarized in Tables b-15, 5-16,
and b-17. The project locations are shown in Figure 5-5. Also shown in the recommended CIF Ta-

bles 5-16 and 5-17 are the anticipated years for performing the work. The City reserves the right to
modify the priority based on flow conditions and funding.

Table 5-15. Recommended CIPs: Sewer Impravements

Project number/name | Year completed | Estimated project cost, dollars
(1) 12th Street 3 407,000
{2) 13th Street 4 460,000
{3) Division Street 5 424,000
{4) Linn Avenue 1 470,000
(5) Hazelwood Drive 2 1,319,000
{6) Holcomb Boulevard 6-10 60,000
Total afl sewerimprovements 3,140,000

» Estimated costs include a 50 percent allowance for construction contingencies,
engineering, and overhead. Cosls are rounded to the nearest $10,000. Cosis
asstume an average depth of 10 feet using cost condition 2. See Appendix C for
unit cost tables and Appendix H for more detailed description of each project.
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" Table 5-16. Recommended Existing Pumping Station and FM Improvements

Pum!)ing Description of improvement Project number/name Year Estimated cost of

station completed | improvements, dollars®
-Ganemah- Wetwell refurbishment and update of controls (7) Canemah 4 360,000
Seitler's Point | Pumping station upgrades (8) Settler's Point 1 300,000
Nobe! Ridge | Upgrade pumps and control systems {9) Nobel Ridge 3 i 260,000
Hidden Creek | Upgrade contrals (10) Hidden Creek 2 60,000
o ot & nch. £ 300 foclong gradysauer | (D HINOD 5 440,000
Parrish Roade | Pumping station upgrades {12} Parrish Road 6-10 750,000
Total_all pumping station and FM improvements o : 2,170,000

2 Estimated costs Include a 50 pereent altowance for construction contingencies, engineering, and overhead. Costs are rounded to the nearest
$10,000. Cosis assume an average depth of 10 feet using cost condition 2. See Appendix C for unit cost tables.

b This gravity fine is planned to serve future development and a portion for the Installation costs will be SDC-reimbursable to the developer for
this new gravily sewer ilne. The cost of this gravity sewer is not repeated In Section 5.2.3 on sewer extensions.

+ See Section 5.2.2.2 for South End Road Concept Area flow routing concepts and impact on Parrish Road Pumping Station.

’ Table 5-17. Recommended CIPs: Sewer Extenslons

Description of improvement Estimated cost of improvements, doliars®
Priority 1 CIPs 6,090,000
South End Road Concept Area 22,310,000
Beavercreek Road Concept Area 15,580,000
Park Place Concept Area 9,820,000
Priority 2 CIPsb 12,130,000
Total all sewer extensions 65,930,000

a Fstimated costs include a 50 percent aliowance for construction contingencies, engineeting,
and overhead. Costs are rounded to the nearest $10;000:. Costs assume anraverage depth

of 10 feet using cost condition 2. See Appendix C for unit cost tables,
b Some areas requiring sewer extenslons will also require small pumping stations due to the
topography.
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Limitations

This document was prepared solely for the City of Oregon City, Oregon {City} in accordance with profes-
sional standards at the time the services were performed and in accordance with the original contract
between City and Brown and Caldwell dated October 25, 2011 and as amended thereafter. This docu-
ment is governed by the specific scope of work authorized by City; it is not intended to be relied upon by
any other party except for regulatory authorities contemplated by the scope of work. We have relied on
information or instructions provided by City and other parties and, unless otherwise expressly indicated,
have made no independent investigation as to the validity, completeness, or accuracy of such infor-
mation.
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Development
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introduction

Appendix A describes the City of Oregon City's (City) hydrologic and hydraulic (H/H) wastewater conveyance
model (model). The model was developed by Brown and Caldwell to estimate wet weather flows and assess
capacity of the conveyance system. Recent flow monitoring conducted on behalf of the City was used for
calibration of the model.

The document is organized into the following sections:

1. System Characterization: The City’s wastewater conveyance system is described in this section.
Specifically, the portion of the wastewater conveyance system included in the model is discussed.

2. Data Collection: This section describes the data used in development and calibration of the model,
including the recently collected flow monitoring data.

3. Model Development: The method for constructing the model is discussed in this section.

4. Medel Calibration: The model was calibrated using recently-collected observations. The calibration
details are provided in this section.

5. System Evaluation: This section discusses how the model was used to estimate existing and future wet
weather flows.

6. Summary: This section summarizes the work described in this Appendix

Section 1 System Characterization

The City's conveyance system collects wastewater within the city limits and transports it to the regional
collection system, owned by Tri-City Service District {TCSD). TCSD operates and maintains the interceptors
and the Tri-City Water Pollution Control Plant in Oregon City.

The model includes flow contributions from the entire Oregon City wastewater conveyance system, which
was organized (for modeling} into three zones. The zones, identified as North, Central, and South,
correspond to distinct TCSD tributary basins.

The pipes included in the model represent a backbone of the City’s conveyance system, consisting of larger
diameter pipes. The model also includes TCSD-owned pipes located within the city limits. The City's
conveyance system and the pipes included in the model are shown in Figure 1.

The 14 pumping stations maintained by the City, and part of the wastewater conveyance system, are also
shown in the figure. The pumping stations with existing capacities of greater than 0.6 million gallons per day
{mgd) were explicitly represented in the model. The remaining pumping stations are accounted for in the
model as described in more detail in Section 3 of this Appendix.
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Section 2 Data Collection

This section describes the sources of data used to develop and calibrate the model, Table 1 lists these data,
the sources of the data, and names of specific files where the data can be located (if applicable).

Table 1. Data Sources

Data description Data source File name(s)
Pipe and manhole | Geographic informatlon Manhale, pump, and pipe feature ¢lasses provided by the City in a geodatabase.
attribuies {e.g., system (GIS) files {from City)
inverts, ground \ " - X .
elevation, length Clty field survey The City had approximately 62 structures surveyed by AKS, The survey elevations were in North
1 ) r
diameten) American Vertical Datum of 1988 (NAVYD88).
City record drawings Varlous record drawings detalling pipe and manhole elevations {rim and invert) were provided.
Previous hydraulic model The City provided a hydraulic model, in spreadsheet format, developed by Tetra Tech. This model file
name Is “TT Hydraulic Model.xls.” The model contains manhaole rim and invert elevations, which were
used in development of the current model. Vertical datum of the elevations was assumed to be
National Geodetic Vertical Datum of 1929 (NGVD29), based on companisons to City field suivey
information for common locations.
Pump operation City record drawings Record drawings were provided for the foltowing pumping stations: Canemah, Pease Road, Pamish
curves and set Road, Settler's Point, Cook Street, Hilltop, Brendon Estates, Newell Crest, and Nobel Ridge.
poinis
Precipitation ime | USGS Rainfall data were refrieved for the U.S. Geological Survey (USGS) gauge named Willamette River
seties Below Falls At Oregon City {crohms#361). Data were retrieved from August 2009 through January
2013. The time step of the rainfall data is 15 minutes (USGS-ID: 14207770) The USGS also has a
page for this station online at: hitp:/ /or.waterdata.usgs. gov/nwis/uw? 14207770
SFE Global (SFE) RGD1 Rainfall data collected during flow monitering were provided in 5-minute time steps from January 17,
2012 through June 12, 2012. Data were collected with a tipping bucket and an Isco 2105 logger.
Flow monitoring SFE chservations Data were collected 5-minute time steps at 12 sites from January 2012 to early Aprl 2012, Level,
data velocity, and estimate flow were provided in each data file. More details are provided below.
City SCADA data Supervisory control and data acquisition (SCADA} data were pravided in 1-minute time steps for all
pumping stations for the period January through March 2012.
Surface elevation City GIS City GIS feature class named “TERRAIN_Contours_2ft" was used for ground elevations during model
development. The data were 2-foot contaurs. Elevation datum is NGYD29,

2.1 Horizontal and Vertical Datum

The horizontal and vertical datum of the hydraulic model are consistent with the City's GIS datum as follows:
« Horizontal: North American Datum of 1983 State Plane Oregon Neorth FIPS 3601 Feet HARN

« Vertical: NAVDS8

Development of the model required conversion of elevations from NGYD29 to NAVDS8S. |n these situations,
3.5 feet was added to the NGVD29 elevation for conversion to NAVD8S. This conversion is based on the

National Oceanic and Atmospheric Administration’s (NDAA) Vertcon for latitude of 45.347393 and longitude
of 122.587879.

2.2 Flow Monitoring Data

SFE Global, Inc. installed 12 flow meters in January 2012, which were used for calibration of the City's
wastewater flows in the conveyance system. Detailed information regarding SFE’s monitoting is available in
the final flow monitoring report (SFE Global Inc., 2012).

v =
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The flow monitoring location, type of meter, purpose for monitoring, and dates that were collected for each
metert are provided in Table 2. The meter locations are shown in Figure 2.

Tahle 2. Flow Monltoring Summary

Meter basin Meter no. Period of record Downstream manhale ID
Park Place-West 1 1/17 - 4/1/2012 10652
Park Plage-East 2 1/14 - 4/11/2012 18032
Holcomb Boulevard 3 1/24 -4/12/2012 10787
Abemnethy 4 1/17 - 4/1/2012 11347
Downtown 5 1/13-4/12/2012 11387
9th Street-West 8 1/20-4/12/2012 10206
9ih Street-West 10 1/17-4/11/2012 10869
South End-East 12 1/20-4/11/2012 13207
Hilltop-East 13 1/20- 471272012 11290
Community Callege 14 1/20-4/12/2012 11140
Molalla Highway-East 15 1/18 - 4/4/2012 11782
Molalta Highway-West 16 1/14-4/11/2012 10383

Nate: 1SCO 2150 level and velocily meters were used for the purpose of providing hydrology
calibration at alf focations, All meters were set to a 5-minute time step.

Brown o Catdwell
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Figure 2. City flow monitoring locations

In addition to the flow monitoring data, the City provided 1-minute SCADA data from each pumping station.
The SCADA data included start and run time information for each pump in the station. In addition, some
stations had SCADA data for pumped flow from the station. A summary of the pumping stations with SCADA

data and the type of information provided is presented in Table 3.
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Table 3. City SCADA Data Summayy

Pumping station] SCADA Calno. Pump start and run time data | Pump flow data
Amanda Court LS512 X

Barclay Hills Lso1 X

Brendon Estates LS02 X

Canemah LsS03 X

Cook Street Ls04 X X
Hidden Creek LS05 X

Hifltop LS11 X

Newell Crest Ls06 X

Nobel Ridge Ls07 X

Pamish Road LS08 X X
Pease Road LS09 X X
Settier's Point LS10 X

2.3 Rainfall Data

Wet weather flows in the wastewater conveyance system are derived from rainfall, most generally described
as a direct contribution (i.e., inflow) or delayed infiltration. Therefore, rainfall data are necessary for
simulation of the wastewater conveyance system. The rainfall used in calibration and evaluation is discussed

below.

2.3.1 Calibration Rainfall Data

A rain gauge (RG01) was instalied in January 2012 by SFE. Rainfall data were collected in 5-minute
increments from January 15 through April 11, 2012, to coincide with the period when flow monitoring in the
conveyance system occcurred. The rain gauge location is shown in Figure 3. This rainfall data were used for
model calibration.

The SFE rainfall gauge began collecting data at the same time flow monitoring began. However, rainfall data
prior to the beginning of flow monitoring were needed to simulate the hydrologic conditions adequately,
which is a function of antecedent rainfall. Therefore, additional rainfall data were retrieved from a USGS
gauge located in Oregon City. Data were available in 15-minute time steps for the period before flow
monitoring occurred (January 1 through 15, 2012).

The data summarized in Table 4 were combined to create a 5-minute rainfall data set for the period of
January 1 to April 11, 2012, The native time step of the USGS data was greater than 5 minutes, so the data
were evenly disaggregated to a 5-minute time step.

Table 4. Calibration Rainfall Data Summaty

Gauge1D- Rainfall-period: Gauge location - Native-data time step-(min.)
RGO1 1/14/2012 10:40 - 4/11/2012 9:40 | 198 South 2nd Street, Oragon City 5
USGS 1/1/2012 0:00 - 1/14/2012 10:30 | McLoughlin Boulevard near 6th Street, Oregon City 15
[ ]
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Figure 3. Rainfall gauge locations

The RGO1 rainfall data set was analyzed by selecting periods of rainfall with a minimum inter-event period of
12 hours and by summarizing the observed depths. The events with more than 0.4 inch of total rainfall are

provided in Table 5 in chronological order. The five largest rainfall events are highlighted.
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Tahle 5. Rainfall Event Summary®

Event start date/time Event duration, Event.total Max 1§-min Max 1l-hour Maxﬁl-hour Max 1?=hour Maxm%—hour
hours depth, inches | depth, inches | depth, inches | depth, inches | depth, inches | depth, inches

1/17/201213:40 |  122.83 522 |  0.04 029 t28 | 203 | 223

1/24/2012430 | 3247 | 124 | 005 | 02 | .05 | 08 | 086
1/29/2012 9:45 12.25 0.69 0.02 0.13 0.42 0.68 NA

2/8/2012 0:20 32.75 0.45 0.01 0.07 0.16 0.22 0.39

2/16/2012 11:10 41,00 0.43 0.02 0.06 0.14 0.21 03
2/19/2012 21:25 60.17 0.81 0.01 0.09 0.25 0.32 0.42
2/24/2012 16:35 2142 0.49 001 0.1 0.26 0.32 NA
2/26/20121430 | 5275 | 101 | 001 | 009 0.29 046 | 07
3/10/2012 11:45 2417 0.57 0.01 0.08 0.28 0.49 0.56

3/12/20121145 | 2483 122 | o0 | 012 | o086 | 084 121
3/14/2012 1:50 4833 148 | 002 | 013 | 046 0.6 1
3/16/2012 17:30 18.00 0.44 0.01 0.09 0.27 0.38 NA
4/15/2012 20:55 11.08 0.56 0.01 0.08 0.35 NA NA
4/17/2012 19:00 18.17 0.4 0.01 0.11 031 0.38 NA
4/25/2012 17:30 27.25 0.66 0.01 0.08 0.34 0.54 0.64
4/29/2012 21:05 14.75 0.51 0.02 0.11 0.26 0.46 NA
5/2/2012 16:50 18.42 0.62 0.01 0.08 0.36 0.56 NA
5/21/2012 2:30 14.00 0.51 0.02 0.1 0.28 0.48 NA
6/3/201222:25 36.75 0.71 0.02 0.1 0.4 0.47 0.59

=The highlighted events are the five largest, based on total event depth,

2.3.2 Evaluation Rainfall Data

The calibrated model was evaluated with a design storm event. The rainfail depths used in the evaluation
were associated with 5- and 10-year recurrence intervals for a 24-hour duration. These rainfail depths were
retrieved from NOAA, which analyzed historical rainfall in Oregon to develop rainfall frequency estimates
(NOAA, 197 3). The evaluation rainfall depths are listed in Table 6.

Table 6. Evaluation Rainfall Summary

-Rééﬁﬁence interval, ea' éifall d-epth-, inches
5 _ 3 3.0
10 35

A 50il Conservation Service (SCS) Type 1A storm is typically used as the design event hyetograph. However,
this high-intensity, short-duration storm is not representative of the storms that occur regularly during the
winter months in the Pacific Northwest.

An alternative to the SCS Type 1A storm was developed for the Portland area {MGS Engineering Consuitants,
2001). This hyetograph is more representative of storms in Oregon City, and will produce more realistic
simulated flow predictions. A comparison of the SCS rainfall distribution and the hyetograph used in
modeling {Portland Design Storm 2) is shown in Figure 4.
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Figure 4. Comparison of evaluation rainfall distributions

Section 3 Model Development

The hydraulic model was developed using the U.S. Environmental Protection Agency's SWMMS5 (Version
5.0.022). The model was configured to refiect existing conditions in the wastewater conveyance system
based on data collected from the City and others {as discussed previously). This section describes the model
development.

3.1 Model Network

The hydraulic model pipe network was defined to allow for the estimation of flows in the City's wastewater
conveyance system. The extent of the City's system included in the model was shown previously in Figure 1.
The City’s GIS was the source of the manholes, pipes, and pumping stations imported to the model.

The GIS attributes provided the initial set of manhole invert and rim elevation data used in constructing the
model. This was updated with elevation data collected by the City during a recent field survey of about

62 manholes. Manhole inverts with no elevation from the survey or GIS were assigned values from a
previous hydraulic model developed by Tetra Tech, or by interpolating elevations from neighboring manholes,
Missing rim elevations were interpolated using GIS contour data provided by the City.

The logic followed in assigned elevations to the model network is as follows:

1. Incorporate AKS Survey data into GIS attribute data. This addressed about 10 percent of model
structures.

2. Apply difference between a common AKS Survey and GIS elevation to structures identified as being
constructed within the same project as the surveyed structure {i.e, the structures are in the same record
drawing set). This addressed about 65 percent of model structures.

M+ » E
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Use elevation as shown in the previous Tetra Tech hydrautic model.
Use Oregon City GIS data attributes for elevation.
Address rim elevation data gaps with GIS 2-foot contour data provided by the City.

> oo~ W

Fill remaining data gaps by interpolating between structures with- known elevations.

The source of rim and invert elevation data was provided in the Description field within SWMM, where
applicable.

The Name attribute in SWMM was set to the Oregon City GIS OBJECTID attribute for all manhole and pipe
features in the model.
3.1.1 Pumping Stations, Diversions, and TCSD Inflow

Pumping stations are both explicitly and implicitly represented in the model. Pumping stations with larger
capacities {~>0.6 mgd} were explicitly modeled, which simulates the pumping station flow rate using
attributes of the wet well and pumps. The implicit approach simply assumes the pump flow rate equals the
inflow rate at its inlet node (with no capacity limitations}.

A summary of the attributes for the explicitly modeled pumping stations is provided in Table 7.

Tahle 7. Summary of Explicit Model Pumping Stations

Pumping Firm Wet well Wet well unit surface
station capacity, | operating depth, | area, square feet per Notes
name mgd feet foot
Canemah as-builts, dwgno. 1259-2, Sheet C-1: wet well min/max
Canemah 1.7 1.0 144.0 elevations 57 (Pump 1 off) to 68 (overflow). Assume add +3.5-feet for datum

conversion.

Cook Strecord dwg (94099.23): 10-foot-diameter circularwet well; pump
off elevation 429.0; pump on elev 430.25; wet well bottom elevis 426.5;
Cook Street 0.9 13 785 high water alarm 431.75; rim 449.7. Assume add +3.5-feet for datum
conversion. Lag pump on elev = 430.75, off elev = 429.5. Assume sloped wet
well as shown on record drawing - 4.5-foot bottom channel.

Parrish Road record dwg (94003.01}: 10-foot-diameter circularwet well;
pump off elevation 393.05; pump on elev 395.6; wet well bottom elevis
390.35; high water alarm 408.35; im 416.35. Assume add +3.5-feet for
datum conversion.

Parrish Road 1.1 2.6 78.5

Pease Road record dwg: 96-inch-diameter wet well; wet well invis
Pease Road 15 2.0 503 412,25+3.5 = 415.75; rim elevis 437.25 + 3.5 = 440,75

Settler's Pointrecord dwg (10083.05); 144-inch-diameter wet well; 15.6
Settler's 12 24 113.1 feetdeep; pump off elevation 400,08; pump on eley 402.48; wet well
Point ' : ' bottom elev i3 395.58; high water alarm 408.48; rim 411.15. Need to add
+3.5-feet for datum (Assume). Lag pump -- on elev = 403.43

A diversion located in Meter 5 basin was included in the model for calibration and existing conditions
evaluation. A sketch from City staff showed the weir crest 3.5 inches above the outlet Manhole (MH) 12171
invert, which is how the diversion was represented in the model. The diversion location is shown in Figure 5.
Results from the 10-year future modeling de not show any flow diverted out of the sanitary collection system.
Regardless, City staff should investigate why the diversion was initially installed and if the diversion is still
needed. Measures should be put into place such that the diversion can be removed since it is not a
designated overflow point.

Brown ~« Caldwell
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A TCSD sewer crosses the Clackamas river and contributes flow to the Meter 5 basin upstream of Meter 5.
As part of this analysis, it was necessary to account for the TCSD flow contribution to Meter 5. A simple
hydroiogic model was constructed to simulate the TCSD flow contributing to Meter 5. The flows from this
model were loaded into the model at MH 10267. The flow calibration for the TCSD contribution is discussed
in more detail in the calibration section of this document.

3.2 Boundary Conditions

The model contains boundary conditions at the downstream outfail of each model zone (North, Central, and
South). The boundary condition is set as a FREE outfall, in which the stage is determined by minimum of
critical flow depth and normal flow depth in the connecting model pipe.

3.3 Dry Weather Flow

Base sanitary sewer flows in the existing sanitary sewer collection system were developed from February
2012 recorded flows. February rainfall was about 41 percent below average for the manth with very little
rain falling the first week. The flow monitoring record showed that after one week of drier weather the base
flow rate stabilized. The base flow includes wastewater contributions from residential, commercial, and
industrial sources and long term ground water infiltration that finds its way into sewers and manholes
through cracks, joint separations, and other defects. Rainfall derived infiltration and inflow (I/1} is not
included in the base flow; whereas, long-term groundwater is included. The groundwater contributions may
include perched water sources that only contribute groundwater infiltration during the wet season. The flow
monitoring record includes the groundwater sources so that with the addition of the wet weather I/1, the
modeling portrays all of the wet weather flow regime. '

The base flow in each meter basin was scaled to match the pattern observed by the flow meter during dry
periods. Review of the flow monitoring data identified the period from early February as a dry period.

A summary of base sanitary flow for each meter is provided in Table 8.

Brown ~= Caldwell
Adl




City of Oregon City Sanitary Sewer Master Plan Appendix A

Tahte 8. Base Sanitary Flow Estimates

' Meter basin Meter no. Base flow, mgd

Park Place-West 1 0.07
Park Place-East 2 0.08
Holcomb Blvd 3 0.09
Abermnethy q 0.51
Downtown 5 1.00
9th Street-West 8 0.96
South End-East 12 1.00
Hilltop-East 13 0.71
Community College 14 0.20
Molalta Highway-East 15 0.12
Molalla Highway-West 16 0.25

In addition to the base sanitary flows listed in Table 8, a base flow of 0.7 mgd was allocated to the TCSD
inflow contributing to the Meter 5 basin. This value was estimated by assuming that base sanitary flows from
Meters 8, 12, and 5 {local contributing area only) were 1 mgd each, and subtracting this total from the
observed base sanitary flow measured at Meter 5 {total tributary area, including Meters 12 and 8 and TCSD)

for early February (3.7 mgd).

The Meter 8 base sanitary flow was observed as 1 mgd, but the Meter 12 base sanitary flow was measured
as 1.3 mgd. Therefore, this estimate of TCSD base sanitary flow reduces the Meter 12 base flow from what
was observed to 1 mgd. This was considered to be acceptable considering that the Meters 12 and 8
tributary areas are each half of the local Meter 5 tributary area, but they contribute twice the base flow.

3.4 Wet Weather Flow

The simulation of wet weather hydrology affecting the City's wastewater conveyance system is presented
below.
341 /i

The model hydrology simulation employed unit hydrographs (UHs) for estimating infiltration to the
wastewater conveyance system. A UH set contains three hydrographs, one for short-term response, one for
intermediate-term response, and one for a long-term response.

Each unit hydrograph is defined by three parameters, known as RTK parameters:
* R: the fraction of rainfall volume that enters the wastewater conveyance system
« T: the time from the onset of rainfall to the peak of the UH in hours

+ K: the ratio of time to recession of the UH 1o the time to peak

An example UH set, with three hyd rdgraphs, is shown in Figure 6.
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A2




City of Oregon City Sanitary Sewer Master Plan Appendix A

# ShoriTerm & MediumTetm < Leng Term
¥ Sum

Unit Flow

RPN [P (IS Y I R

50
Time-{hre}
Figure 6. UH example

3.4.2 Sewershed

The area contributing wet weather flow (i.e., I/1} was assumed to be a 200-foot buffer (i.e., 100 feet on either
side) along the length of the pipe. The sewershed for pipes in the City's conveyance system, but not included
in the model, were represented in the model at the nearest downstream manhole.

Table 9, Sewershed Summary

Meter Basin Meter no.| Total pipe length, lincar feet| Sewershed area, acres| Total basin area, acres
Park Place-West 1 30,069 138 205
Park Place-East 2 31,394 144 217
Hoicomb Blvd 3 23,308 107 168
Abemnethy 4 80,652 370 1,236
Downtown 5 156,563 719 1,083
9th Street-West B 52,906 243 254
South End-East 12 111,325 511 774
Hilltop-East 13 89,870 413 783
Community College 14 21,793 100 335
Molalla Highway-East 15 45,594 209 337
Molalla Highway-West 16 66,169 304 458

3.5 Future Flows

The future conditions are defined as the flows in the City’s wastewater conveyance system under buildout
conditions. The change in flows from existing to future (i.e., buildout) conditions are attributed to four
sources:

« Development of currently vacant land.
« Redevelopment of currently developed land, to a higher density {(as prescribed by zoning).

« Bxtension of sewer service to existing development not served by the existing wastewater conveyance
system.

« Development of concept plan areas.

Browna«Caldwell
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351 Development of Vacani Land and Redevelopment

Estimate of future flow from development of vacant land and redevelopment was completed using GIS data

provided by the City. The flow was estimated for each tax parcel according to logic developed by the City,

which is presented below.

« If 100 percent vacant, residential, current land use code = future comp code = Develop to future comp
code density

« [f 100 percent vacant, residential, current land use code <> future comp code = Develop to future
comp code density

« If 100 percent vacant, non-residential, current land use code = future comp code = Develop to future
comp code density

« If 100 percent vacant, non-residential, current land use code <> future comp code 2 Develop to future
comp code density

- If partially vacant, residential, current land use code = future comp code 2 No action

« If partially vacant, residential, current land use code <> future comp code = Redevelop to future comp
code density

« If partially vacant, non-residential, current land use code = future comp code =2 Develop the vacant
paris to future comp code density

« If partially vacant, non-residential, current land use code <> future comp code - Develop the vacant
parts to future comp code density

« If O percent vacant, residential, current land use code = future comp code = No action

« If O percent vacant, residential, current land use code <> future comp code = Redevelop to future comp
code density

= If O percent vacant, non-residential, current land use code = future comp code = No action

« If 0 percent vacant, non-residential, current land use code <> future comp code = Examine on case-by-
case basis

Details of the analysis and assumptions to estimate additional flow from vacant lands is provided in
Attachment A.

3.5.2 Extension of Sewer Service to Existing Development

Dry weather flow from existing development not currently connected to the wastewater conveyance system
was estimated based on future zoning. The estimates were assigned to the appropriate manhole based on
topography. It was assumed that all of these developments would be connected to the system in the future
condition. New piping added to the conveyance system to serve the newly connected development was
assumed to contribute wet weather flows by way of /1. The future conditions model assumed the net
developable area of the tax parcels currently on septic systems contributed 1,000 gallons per acre per day

(g8pad) of I/1.

Details of the analysis and assumptions to estimate additional flow from parcels currently served by septic
systems is provided in Attachment A. |

3.5.3 Concept Areas

The concept plan areas represent three significant developments-located within the urban growth boundary
(UGB), but mostiy outside of the city. Existing planning efforts provided details on how these concept plan
areas are expected to develop. The estimate of additional flow from each concept area is described below,

Brown~»Caldwell
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Park Place

The estimated flow from the Park Place Concept Area is listed in Table 10Q. This additional flow was assumed
to enter the TCSD conveyance system at MH 12698 for future model simulations.

Tahle 10. Park Place Concept Avea Flow Estimate

Land use Gross Net rl;lt?: ';;;;a;, Jobs¢ Dwe!ling Residentsd /1, | Averagedally | Peak :i::

acres | acres® acred units gpad | flow, mgd® | factor med

Low/med-density residential | 203 173 NA NA 1033 2,583 1,000 0.28 2.9 0.92

Med/high-density residential] 57 46 NA NA 426 1,065 1,600 0.11 3.2 0.38

Mixed-use commercialt 8 6 0.44 175 0 0 1,000 0.01 4.1 0.04

Retail 3.6 3 0.44 79 0 0 1,000 0.004 4.5 0.02
Civie 28.7 29 NA NA 0 0 0 - - -
Park 11.2 11 NA NA 0 0 0 - - -
z:::::":::)'a"d 1661 | 166 NA NA 0 0 0 . - -

Total| 1.37

aNet acres equals gross acres minus a percentage for lacal roads and easements,

bBased on Metro 2002-2022 Urban Growth Report: An Employment Land Need Analysis. Includes total onsite employment (full and part time). Mixed
employment FAR and job density reflects a mix of office, technical/flex, and ground floor retail.

eNumber of jobs in mixed use and retail calculated by multiplying total acres by the FAR; converting fo square feet; and dividing by number of jobs
per square foot,

YResidents per dwelling unit assumed to be 2.5.
=Residential-unit flow assumed to be BO galions per capita per day (gpcd) and commercial unit flow assumed to be 1,000 gpad.
Mixed use fand use assumes 100 percent of acreage devoted to commercial uses,

Beavercreek

The estimated flow from the Beavercreek Concept Area is listed in Table 11. This additional flow was
assumed to enter the City’s conveyance system at MH 11144 for future model simulations.

Tahle 11. Beavercreek Concept Area Flow Estimate

Land use gl'?:: a?rza :f:\rl:;n Jobs® Dfﬁ:l? ® |Residenss glrﬂad A;?;:g ;gslely f:ita:r ﬂu:ar:gd
North employment campus 149 127 03 3,678 1,000 0.16 31 0.61
Mixed employment village 26 21 044 {1,139 1,000 0.03 a7 0.12
Main Street {mixed use} 10 8 044 | 219 100 250 1,000 0.03 3.6 0.12
West mixed use neighborhood | 22 18 15 ag7 968 1,000 0.10 3.2 0.33
East mixed use neighborhood 77 62 21 536 1,340 1,000 0.13 31 0.48
TOTAL| 1.65

aNet acres equals gross acres minus a percentage for local roads and easements.

bBased on Metro 2002-2022 Urban Growth Report: An Employment Land Need Analysis. includes total onsite employment (full and part time}. Mixed
Employment FAR and job density reflects a mix of office, technical/flex, and ground floor retail.

sNumber of jobs in Main Street mixed use, North employment campus and mixed employment village calculated by multiplying total acres by the
FAR; converling to square feet; and dividing by number of jobs per square foot.

tResidents per dweillng unit assumed to be 2.5.
tResidential unit flow assumed to be B0 gped and Commerclal unit flow assumed to be 1,000 gpad.

_ LRy
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South End Road

The estimated flow from the South End Road Concept Area is listed in Table 12. This additional flow was
assumed to enter the City’s conveyance system at MH 11105 for future model simulations.

Table 12. South End Road Concept Area Flow Estimate

Land use (:‘r:c:es: a:’riza Z’:: Jobs D‘:;:i:]g Residents? g!; ela’d A::;g;g:icly fzz;: Pezl:gﬂdow,
Pre-2002 LGB 241 193 NA NA 1,542 3,856 1,000 0.39 28 1.27
2002 UGB expansion . 168 134 NA NA 1,344 3,360 1,000 0.34 2.8 1.09
Existing low-density residential 69 bb NA NA 156 380 1,000 0.04 35 0.19
Total 2.55

=fet acres equals gross acres minus a percentage for local roads and easements.
bResidents per dwelling unit asstmed to be 2.5.
¢Residential unit flow assumed to be 80 gpcd and commercial unit flow assumed to be 1,000 gpad.

Section 4 Model Calibration

Calibration is the process of adjusting model input parameters in an effort to match simulation results as
closely as possible to accurately measured data or observed conditions within the conveyance system. The
model was calibrated to existing conditions using the flow monitoring and pumping station SCADA data. This
section describes the calibration process including methodology and results.

4.1 Calibration Process

The general approach to calibration included adjusting parameters for the hydrology upstream of the
monitoring location to obtain a suitable match between observed and modeled flows. This invoived adjusting

RTK parameters. A set of parameters were applied to each flow meter basin.

The calibration period was January 1.3 to April 11, 2012, which is the date range in which flow meters were
installed. Significant rainfall (and subsequent flow) events during the calibration period were identified for
use in comparing model results to observations, as discussed in Section 2.3.1. The January 19th flow event
was noteworthy because it contained the largest observed flow during the calibration period.

Pumping Station SCADA

The pumping station SCADA data were interpreted for use in the model calibration. Specifically, SCADA data
were used to develop estimates of wet well inflow and pump flow for comparison to model predictions.

The pump flow was estimated by multiplying the run time data (in 1-minute increments) by the published
pump capacity. If more than one pump was running during a 1-minute period, then an estimate of flow from
the pumps was muitiplied by the run time data.

The wet well inflow was estimated using two methods. The first method is referred to as the wet well drain
method and the inflow was estimated by dividing the wet well volume by the number of 1-minute increments
needed to fill the wet well between the time step the pumps shut off and when the pumps turned on.

The second method is referred to as the pump run method and the inflow was estimated by averaging the
volume pumped (SCADA run time multiplied by the published pump capacity) less the wet well volume for
the time the pumps ran.

s v v i
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4.2 Calibration

The calibration was completed for each flow monitoring basin in the three model zones. A summary of the
calibration results is provided below.

4.2.1 North Model Zone

The North Model Zone consists of Meters 1 and 2.

4,211 Meter2

The Meter 2 calibration is shown in Figure 7. Some difference between simulated and observed data is
attributed to frequent velocity dropouts in the monitoring data in February and early March.

USGS_RGO1_intensily 12818_10455 {obg} -—— 12818_10455
© i
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Figure 7. Calibration of model to Meter 2
red = simuiated; blue = observed

4.2.1.2 Meter1

The Meter 1 calibration is shown in Figure 8. Meter 1 is the most downstream flow meter in the North Model
Zone. The match between observed and simulated flow is suitable.
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Figure 8. Calibration of model to Meter 1
red = simulated; blue = observed

4.2.2 Central Model Zone
The Central Model Zone consists of Meters 13, 14, 15, 16, 3, and 4.

4221 Meter13

The Meter 13 calibration is shown in Figure 9. The Pease Road Pumping Station is located upstream of the
flow meter {in the same meter basin), which is evident in the observed flow data. Observed data are not

available for the peak flow event in January, but there is suitable agreement between observed and

simulated flow for the remainder of the calibration period.
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Figure 9. Calibration of model to Meter 13
red = simulated; biue = observed
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Pease Road Pumping Station
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The wet well inflow calibration is shown in Figure 10, The simulated inflow vaiue is significantly less than the
inflow estimated using the pump ruh method. The simulated inflow was lowered after refining the calibration
based on a comparison of total volume pumped for each flow event, as listed in Table 13. The SCADA pump
volume is from the flow meter installed at the Pease Road Pumping Station.

Figure 10. Pease Road Pumping Station wet well inflow calibration, January 19, 2012 event
red = simulated, blue = estimated {pump run), green = estimated (wet weil drain)

Table 13. Pease Road Observed and Simulated Pump Volume for Calibration Flow Events

Event start date Event duration, hours | Simulated pump volume, million gallons {MG) | Observed pump velume, MG
1/18/2012 3:20:00 AM 70.5 0.95 0.88
1/23/2012 11:55:00 PM 48.42 0.43 0.43
2/1/2012 12:00:00 AM 24 0.10 0.12
3/12/2012 6:40:00 PM 24.58 0.29 0.22
3/15/2012 5:55:00 AM 38.08 0.43 0.41
3/21/2012 3:10:00 PM 21,42 0.18 0.22
3/30/2012 2:15:00 AM 45.08 0.48 0.45

4222 WMeter14d

The Meter 14 calibration is shown in Figure 11. Observed data are not available for the peak flow event in
January, and the remaining data show little response to rainfall, yet have a significant base flow. There is
suitable agreement between observed and simulated flow for the calibration period without the January
event.
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Figure 11. Calibration of model to Meter 14
red = simulated; hiuve = observad

4223 Meter15

The Meter 15 calibration is shown in Figure 12. Some difference between simulated and observed data is
attributed to frequent velocity dropouts in the monitoring data from late February through April. The match of
peak flow for the January event is suitable.
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Figure 12. Calibration of model to Meter 15
red = simulated; hiue = observad

42.2.4 Meter 16

The Meter 18 calibration is shown in Figure 13. Settler's Point Pumping Statlon Is located upstream in this
meter basin. The match between observed and simulated flow is suitable.
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Figure 13, Calibration of model to Meter 16
red = simulated; blue = observed

Settler's Point Pumping Station

The wet well inflow calibration is shown in Figure 10. The simulated inflow value agrees with obhserved inflow
estimated by both methods. The comparison of total volume pumped for each flow event, as listed in Table
13, indicates suitable agreement between observed and simulated volume. The SCADA pump volume in the
table is from the flow meter installed at the Settler's Point Pumping Station.
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Figure 14, Settler's Point Pumping Station wet well in_flow calibration, January 19, 2012 event
red = simulated, biue = estimated (pump run), green = estimated {wet well drain)
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" Table 14. Settler's Point Obsetved and Simulated Pump Volume for Calfbration Flow Events

Event start date Event duration, hours | Simulated pump volume, MG | Observed pump volume, MG
1/18/2012 3:20:00 AM 70.5 241 2.54
1/23/2012 11:55:00 PM 48.42 0.89 1.10
2/7/2012 12:00:00 AM 24 0.16 0.21
3/12/2012 6:40:00 PM 24.58 0.54 0.54
3/15/2012 5:55:00 AM 38.08 0.83 1.09
3/21/2012 3:10:00 PM 21.42 0.41 0.61
3/30/2012 2:15:00 AM 45.08 1.00 1.26

Nobel Ridge Pumping Station

The wet well inflow calibration is shown in Figure 4-8. The simulated inflow value compares well with the
observed inflow estimated by both the wet well drain and pump run method. This pumping station was
simulated implicitly, so pump flow information is not available.
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Figure 15, Nobel Ridge Pumping Station wet well inflow calibration, January 19, 2012 event
red = simulated, blue = estimated {(pump run), green = estimated {wet well drain}

4,225 Meter3

The Meter 3 calibration is shown in Figure 16. The January event is missing from the observed flow data, and
velocity dropouts in {ate March are evident in the data. The match between observed and simulated flow is
suitable for the remaining pericds of the monitoring data.
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42,26 Meter4
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Figure 16. Calibration of model to Meter 3
red = simulated; biue = ohserved

The Meter 4 calibration is shown in Figure 17. Meter 4 is the most downstream meter in the Central Model
Zone. The match between observed and simulated flow is suitable for this meter.
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Figure 17. Calibration of model to Meter 4

red = simulated; blue = observed

Hidden Creek Pumping Station

The wet well inflow calibration is shown in Figure 18. The simulated inflow value compares well with the
observed inflow estimated by both the wet well drain and pump run method. This pumping station was

simulated implicitly, so pump flow information is not available.
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Figure 18. Hidden Creek Pumping Station wet well inflow calibration, January 19, 2012 event
red = simulated, blue = estimated {pump run), green = estimated (wet well drain)

4.2.3 South Model Zone

The South Model Zone includes Meters 12, 10, 8, and 5.

4231 Meter12

Sal

The Meter 12 calibration is shown in Figure 19. Parrish Road and Cook Street Pumping Stations are located
upstream of this meter in the basin. The callbration at Meter 12 shows a suitable match of peak observed

and simulated flows.

Rainfait {iry

[N I

-%.0

2042

USGS_RGO1 _intensity 13206_13207 {obs) ——— 13200_13207

Fab Mar Agr
DatelTime

rERaEE.

Figure 19. Calibration of model to Meter 12
red = simulated; blue = observed
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Parrish Road Pumping Station

The wet well inflow calibration is shown in Figure 20. The simulated inflow value is slightly [ess than the
observed inflow estimated by the pump run method, but agrees with the wet well drain method estimate.
The comparison of total volume pumped for each flow event, as listed in Table 15, indicates suitable
agreement between observed and simulated volume. The SCADA pump volume in the table is from the flow
meter installed at the station.

14184

USBS_RGH _Intensity 14184_Draln {oby) 4164 [obs)

X
i
o g

o
[

|

Rainfall {irhiy
e e
- [~ ]

LIEE i

Lateral infrow (MG0}
o
-

4R Wed 19 Thu Z0-Fri
Jan 2012 Date/TIme

Figure 20. Parrish Road Pumping Station wet well inflow calibration, January 19, 2012 event
red = simufated, blue = estimated (pump run), green = estimated (wet well draln}

Table 15. Parrish Road Observed and Simulated Bump Volume for Calibration Flow Events

Event start date Event duration, hours | Simulated pump volume, MG | Observed pump volume, MG
1/18/2012 3:20.00 AM 70.5 1.44 1.33
1/23/2012 11:55:00 PM 48.42 0.68 0.69
2/1/2012 12:00:00 AM 24 0.18 0.18
3/12/2012 6:40:00 PM 24.58 0.38 . 0.35
3/15/2012 5:55:00 AM 38.08 0.62 0.62
3/21/20123:10:00 PM 21.42 0.28 0.34
3/30/2012 2:15:00 AM 45.08 0.72 0,70

Cook Street Pumping Station

The wet well inflow calibration is shown in Figure 21. The simulated inflow value is slightly less than the peak
observed inflow estimated by both the pump run and wet well drain method. However, the calibration shows
good agreement of the comparison of total volume pumped for each fiow event, as listed in Table 16. The
high estimated inflows during the peak of the January event may be a resuit of the Cook Street SCADA data
indicating that the pumps ran for long periods of time.
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Figure 21. Cook Street Pumping Station wet well inflow calibratien, January 19, 2012 event
red = simuiated, blue = estimated (pump run), green = estimated (wet well drain)

Tahle 16. Cook Street Observed and Simulated Pump Volume for Calibration Flow Events

) E date Iév-l_ar;t“&ﬂfa'tion,(hours Simult pmﬁ vi:ué, MG | Observed pump volume, MG
1/18/2012 3:20:00 AM 70.5 1.56 1.60
172372012 11:55:00 FM 48.42 0.69 0.71
2/1/2012 12:00:00 AM 24 0.09 0.09
3/12/2012 6:40:00 PM 24,58 0.40 0.33
3/15/2012 5:55:00 AM 38.08 0.70 0.64
3/21/2012 3:10:00 PM 21.42 0.31 0.36
3/30/2012 2:15:00 AM 45,08 0.63 0.74

Amanda Court Pumping Station

The wet well inflow calibration is shown in Figure 22. The simulated inflow value compares well with the
observed inflow estimated by both the wet well drain and pump run method. This station was simulated
implicitly, so pump flow information is not available.
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Figure 22. Amanda Pumping Station wet well inflow calibration, January 19, 2012 event
red = simulated, blus = estimated (pump run), green = estimated (wet well drain}

4.2.3.2 Meter 10

The initial calibration of Meter 10 to the January 19th event resulted in flooding at a flow of approximately
1.5 mgd, which was not corroborated by City staff. Therefore, this meter was excluded from calibration. The
observed flow data were reported to have a velocity greater than 8 feet per second (fps) and up to 10 fps.
These velocities are difficult to measure accurately with the velocity te¢hnology used at this site.

4233 Meter8

The Meter 8 calibration is shown in Figure 23. There are no observed data for the large January event, but
comparisch of the observed and simulated flows for the remaining events is suitable.
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Figure 23. Calibration of model to Meter 8
red = simulated; blue = observed
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4.2.3.4 Meterb

The Meter 5 calibration is shown in Figure 24. Meter 5 is the most downstream meter in the South Model
Zone. The Canemah, Barclay Hills, Newell Crest, and Hilltop Pumping Stations are {ocated upstream of the
meter in the basin. The calibration to the meter is suitable hased on the comparison of observed and

simulated flow data.

USBS_RB01, intensity 11385 _11387 (obg) —— 11285_11367

292 4 v,.I‘.LM{lfiﬂl-.lla ard g b ] zﬂ|im‘l? alLiI ii’ill;l i

Flow (MGD)

Fab Mar Apr

GateTme

Figure 24. Calibration of model to Meter 5
red = simulated; biue = ohserved

This calibration includes about 14 mgd from the TCSD sewer line flowing into the Meter 5 basin. There were
no available flow monitoring data to estimate the TCSD contribution to the City's systemn, so the following
was employed based on engineering judgment. The flow from the local Meter 5 sewershed (removing flows
from Meters 12 and 8) was estimated as 10 mgd hy simulating the Meter 5 model using Meter 8 RTK
parameters. The sum of the local Meter 5 flow {10 mgd), Meter 12 flow (4.5 mgd}, and Meter 8 flow (4.5
mgd) was subtracted from the peak flow observed at Meter 5 {33 mgd). This resulted in a difference of

14 mgd, which was assumed to be contributed from the TCSD pipe.

Canemah Pumping Station

The wet well inflow calibration is shown in Figure 25. The simulated inflow value compares well with the
observed inflow estimated by the wet well drain method. The estimate using the pump run method is not
used because this station has variable-speed pumps. Therefore, estimating pump flow based on the
published pump discharge rate is not possible because the rate varies during operation.
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Figure 25. Canemah Pumping Station wet well inflow calibration, January 19, 2012 event
red = simulated, green = estimated (wet well drain)

Barclay Hills Pumping Station

The wet well inflow calibration is shown in Figure 26. The simulated inflow value compares well with the
observed inflow estimated by both the wet well drain and pump run method. This station was simulated
implicitly, so pump flow information is not avaitable.
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Figure 26. Barclay Hills Pumping Station wet well inflow calibration, January 19, 2012 event
red = simulated, biuve = estimated {pump run), green = estimated (wet well drain}

Newell Crest Pumping Station

The wet well inflow calibration is shown in Figure 27. The simulated inflow value compares well with the
observed inflow estimated by pump run method. The estimate by the wet well drain method appears to
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underestimate the inflow. This station was simulated implicitly, so pump flow information is not available to
verify use of the pump run method for estimating inflow.
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Figure 27. Newell Crest Pumping Station wet well inflow calibration, January 19, 2012 event
red = simulated, blue = estimaled (pump run), green = estimated (wet well draln)

Hilltop Pumping Station

The simulated inflow for the Hilltop Pumping Station compares well with the observed inflow estimated by
the pump run method. The observed SCADA pump volume, in addition to the simulated and observed inflow,
is considerably less than the published capacity of the station. This simulated and observed capacity, in
addition to no known reported capacity issues, indicates the Hilliop Pumping Station has no problems.
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Section 5 System Evaluation

The calibrated model was used 10 estimate peak flows in the City’s conveyance system for existing and
future conditions during the 5- and 10-year rainfall events. After initial review of the 5-year resuits, the City
decided to adopt the 10-year storm event for sizing of replacement and future capital projects. Therefore,
the 10-year results are presented in this document.

5.1 Existing Conditions

Model evaluation simulation results for existing conditions are presented in this section.

North- Model Zone

The model simulation of existing conditions for the 10-year rainfall event with a 24-hour duration was
completed to assess capacity in the North Model Zone conveyance system. The simulation results indicated
no flooding or surcharge in the North Model Zone.

Central Model Zone

The model simulation of existing conditions for the 10-year rainfall event with a 24-hour duration was
completed to assess capacity in the Central Model Zone conveyance system. The results indicated no
simulated flooding.

The model simulation results were alsoc summarized to identify locations where surcharging (i.e., maximum
simulated water surface in manholes above the pipe crown of connected pipes) occurred. These results are
shown in Figure 28,
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Figure 28. Simulated surcharge in the Central Model Zone for the existing condition, 10-vear, 24-hour event

Surcharging indicated by blue highlighted manhole.
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South Model Zone

The model simulation of existing conditions for the 10-year rainfall event with a 24-hour duration was
completed to assess capacity in the South Model Zone conveyance system. The simulated flooding for this

simulation is shown in Figure 29.
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Figure 29. Simulated flooding in the South Model Zane for the existing condition, 10-year, 24-hour event

Flooding indicated by blue highlighted manhole.

The model simulation results were also summarized to identify locations where surcharging occurred. These

results are shown in Figure 30.
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Figure 30. Sirnulated surcharge in the South Model Zone for the existing condition, 10-year, 24-hour event

Model Summary Results

Surcharging indicated by biue highlighted manhole.

A summary of model results for existing conditions is provided in Table 17.

Table 17. Summary of Model Results for Existing Conditions

Meter Estimated N!eter basin | Averagedry Peak 10- |Peakl/] Peak I/ Peak 1/11l Pw, Ratio of peak wet weather
no. sewersheds, ;tlpe Ien_gth, weatherflow, | yearflow, flow, low, gpade gall?ns perinch- flow to average dry
acres inch-miles mgdt mgd mgd mile per day) weather flow

1 143 56 0.07 0.6 0.5 3,467 8,907 B

2 145 48 0.08 1.0 0.9 6,158 18,598 13

3 107 33 0.09 0.5 0.5 4,236 13,533 6

4 377 197 0.51 19 14 3,591 6,883 4

54 717 272 1.00 7.8 6.8 9,417 24,848 8

Be 244 84 0,96 5.0 4.0 16,371 47,635 5

12 513 182 1.00 4.9 3.9 7,570 21,373 5

13 415 145 0.71 32 25 6,091 17,440 5

14 100 34 0.20 0.6 0.4 4,336 12,935 3

15 209 70 0.12 0.7 0.6 2,719 8,144 6

16 304 103 0.25 1.8 1.6 5,255 15,505 7

aThe sewsrshed is estimated as the area within a 200-foot huffer of all sewer mains In the meter basin.

vDry weather flow estimated based on observed flow data for the period of February 1 to 8, 2012, which was the longest dry period during
monitoring.

=The peak I/] flow per acre is based on the sewershed as the contributing area.

dThe peak simulated flow shown for Meter & excludes approximately 16 mgd, which is the estimated contribution from the TCSD conveyance

system.
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€The vaiues for Meter Basin 8 include Meter Basin 10, which was not used for cafibration.

5.2 Future Conditions

Model evaluation simulation results for future conditions are presented in this section.

North Model Zone

The model simulation of future conditions for the 10-year rainfall event with a 24-hour duration was
completed to assess capacity in the North Model Zone conveyance system. The simulation results indicated
no flooding.

The model simulation results were summatized to identify locations where surcharging occurred. These
results are shown in Figure 31.
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Figure 31. Simulated surcharge in the North Model Zone for the future condition, 10-year, 24-hour event
Surcharging Indicated by biue highlighted manhole.

Central Model Zone

The model simulation of future conditions for the 10-year rainfall event with a 24-hour duration was
completed 10 assess capacity in the Central Model Zone conveyance system. The simulated ficoding for this
simulation is shown in Figure 32,
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Figure 32. Simulated flooding in the Ceniral Model Zone for the future condition, 10-year, 24-hour event

Flaading indicated by blue highlighted manhole.

The model simulation results were also summarized to identify locations where surcharging occurred. These

results are shown in Figure 33.
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Figure 33. Simulated surcharge in the Central Model Zone for the future condition, 10-year, 24-hour event
Surcharging indicated by biue highlighted manhole.
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South Model Zone

The model simulation of future conditions for the 10-year rainfall event with a 24-hour duration was
completed to assess capacity in the South Model Zone conveyance system. The simulated flooding for this
simulation is shown in Figure 34.
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Figure 34. Simulated flooding in the South Model Zone for the future condition, 10-year, 24-hour event
Flacding indicated by biue highllghted manhofe.

The mode! simulation results were also summarized to identify locations where surcharging occurred. These
results are shown in Figure 35.
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Figure 35, Simulated surcharge in the South Model Zone for the future condition, 10-year, 24-hour event

Brown~» Caldwell
A-36




City of Oregon Cily Sanitary Sewer Master Plan Appendix A

5.3 Pumping Stations

A summary of modei resuits for existing and future conditions at the City's pumping stations are summarized

in Table 18.

Table 18. Summary of Model Results for Pumping Stations

Pumping Firm . . Slmulated _ ___Simula_ated 10- | Simulated average | Simulated 1¢- | Simulated average
. . Simulation . . . . .
station capacity, Methodab capacity, | yearpeakinflow, | dry weatherinflow, | year peakinflow, | dryweatherinflow,
name mgd mgd existing, mgd existing mgd buildout mgd buildout mgd
Pease 1.50 Explicit 1,50 0.50 0.16 0.62 0.27
Satiers 1.20 Explicit 1.20 1.34 0.17 1,57 0.36
oint
Hidden Creek 0.58 Ideal NA 0.33 0.07 0.39 0.15
Nobel Ridge 0.20 Jdeal NA 0.08 0.01 0.08 0.01
Canemah 1.73 Explicit 1.73 0.52 0.06 0.55 0.08
Pamish _ 1.09 Explicit 1.09 0.70 0.20 0.77 0.27
Cook 0.89 Explicit 0.89 0.93 0.09 0.93 0.10
Barclay Hills 0.50 Ideal NA 0.45 0.08 0.45 0.09
Amanda 0.24 ideal NA 0.12 0.06 0.12 0.06
Newell Crest 0.17 ideal NA 0.07 0.01 0.07 0.01
Hllltop 0.14 ideal NA 0.10 0.01 0.10 0.01

aThe explicit simufation method represented the pumping station in the model as an object with defined attributes {e.g., wet weill geometry, pump
curve, etc.) detailing the pump operation.

5The ideal simulation method represented the pumping station implicitly, assuming all inflow to the station was conveyed to the downstream mode)
node (Le., no capacity limitations at the station).

Section & Summary

The City's mode| was developed 1o assess the performance of the existing and future system. The model was
suitably calibrated to flow monitoring data and recorded pumping station cbservations. The H/H model was
calibrated using a diverse range of storm characteristics during the calibration period.
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Attachment A
Future Development Flows - Analysis Steps

1. Define domain of analysis

a. Select by location - “OC_taxlot_Clip” intersecting "BASE_UGB_Fill”
b. Export selected features. Feature class of analysis domain is named “taxlot_model"

2. Determine vacant vs. partially vacant lands
a. Union "taxlot_model" and selection of "Vacant_Lands” that intersects “BASE_UGB_Fill"
i. Resulting fcis named “taxlof_vacant_union2”
b. Calculate vacant area slices

i. Select features in “taxlot_vacant_union2” where “VAC" = 1. This is all the vacant features.
ii. Calculate geometry of “AREA” atfribute, which represents “Vacant_Lands" area

¢. Dissolve "taxlot_vacant_union2" based on “RNQ" and “TLID" attribute

i. During dissolve, calculate sum of “"AREA" atfribute, which is area of “Vacant_Lands” slices
ii. Resulting fc is named "taxlot_vacant_union2_Dissoiv3”

d. Add field named "PRCNT_VACANT" to “taxlot_vacant_union2_Dissolv3" - type Double.

i. Calculate field as “AREA’ divided by shape_area. This is the summed vacant area divided by
the parcel area.

¢. Transfer vacant parcel information fo the "taxlot_model" fc
i. Add field fo “taxiot_model” fc named "PRCNT_VACANT” — type Double.
ii. Join “taxiot_vacant_union2_Dissalv3" fc fo “taxlot_model” fc based on “TLID” attribute

ji. Calculate “PRCNT_VACANT" field = "PRCNT_VACANT" field from
"taxlot_vacant_union2_Dissolv3”

iv. Add field fo “taxiot_model” fc named "VACANT_ID" — type Double.
v, Calculate VACANT_ID” as follows:

1. “PRCNT_VACANT" = 0, then “VACANT_ID" = "NOT_VACANT"
2. "PRCNT_VACANT" = 100, then "VACANT_ID" = “VACANT"
3. “PRONT_VACANT >0 and <1, then “VACANT_ID" = "PARTIAL_VACANT"

a. Note: this calculation does not account for those parcels where there is a small
amount of non-vacant land, which couid result from data overiap issues.

3. ASSUME parcels with “vacant’ LANDUSE aftribute in “taxiof_model,” and identified as “NOT_VACANT,” are
NOT developed in the future. In other words, there is no additional sanitary flow from these parcels in the future.

4. D "Landuse Category” to each parcel
a. Add field to “taxlot_model” fc named "LANDUSE_CAT" - fype text
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b. Create lookup table of landuse fo category relationship. Table is shown below.

LANDUSE COUNT CATEGORY
40 Residential
AGR 94 Residential
CoOM 526 Non-Residential
FOR 100 Residential
IND 133 Non-Residential
MFR 149 Residential
RUR 160 Residential
SFR 10287 Residential
VAC 1284 Residential
c. Join the lookup table to “taxlot_model" fc based on the “LANDUSE” aftribute.
d. Calculate "LANDUSE_CAT" field = “CATEGORY" field from the lookup table

5. Estimate density for existing, single family residental parcels.

a.

Add field to “taxiot_model” fc named “EX_DENSITY" - type text

b. Use definition query to isolate single family residential parcels, Query applied to “taxlot_model” is

‘LANDUSE" = “SFR’

c. Use following City information to identify existing density:

CETY LAND USE CLASSIFICATIONS L
Residential Plan Classification ity Zone
Low-Density Residential -10, R-B, R-&

edium-Density Residential -3.5, R-5
High-Density Residential Rz
Commercial Plan Classification City Zone
General Commercial <
Mixed-Use Downtown YAUD
Mixed-Use Corridor PALIC |, FUC 2, MC, HC
Mixed-Use Employment PALIE
Industrial Plan Classification City Zone
Industrial Cl, Gl

Standard R-10 R-B R-6 R-5 R-3.5 R-2

Minimum fok 10,000 s ft.* [B,000 sq. ft.*  [6,000 sqg. ft.* [B,000 sq. ft.* {3,500 sq. ft.* 2,000 sq. ft.*
Is1ze

d. Calculate "EX_DENSITY" as follows:

i. “Shape__Area“ >= 6,000 ="LOW"
ii. “Shape_Area” <=2,000 = "HIGH®
iii. “Shape_Area” > 2,000 and < 6,000 = “MEDIUM”

6. Overlay “taxlots” with “Comprehensive._Plan” to associate future zoning with fax parcels.

a. Use Features to Points to convert “taxlot_model” f from polygon to point geometry.
i. Newfcis named “taxlot_model_pt’
b. Spatial join “taxlot_model_pt’ and "Comprehensive_Plan’ fc.
i. Resulting fc is named “taxiot_model_pt_CompPlan_join”,
¢, Add field to “taxlot_model” fc named “PLANCIT” — type text
d. - Join “taxlot_model_pt_CompPlan_join" to."taxiot_model” fc-based on.the "TLID" atfribute..
e. Calculate "PLANCIT” field = “FLANCIT" field from “taxlot_maodel_pt_CompPlan_join" fc.

Brown o Caldwell
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7. Estimate future dwelling units for residential zoning

a.
b.
c.

d.
e.

f.

Add field to “taxlot_model" fc named “ZONE_MINLOTSF” - type double

Add field fo “taxlot_model" fc named "ZONE_DWELLINGUNIT" - type double

Create lookup table identifying minimum lot size for residential zoning ¢lassifications. The lookup table
is provided below:

PLANCIT | Cnt_PLANCIT | First DESCRIBE MinLotSF

HR 21 | Residential - High Density 2000
LR 17 | Residential - Low Density 6000
MR 28 | Residential - Medium Density 3500

Join the lookup table to “taxlot_model” fc based on the “PLANCIT" attribute.
Calculate “ZONE_MINLOTSF" field = "MinLOTSF" field from the lockup tabte
Calculate “ZONE_DWELLINGUNIT" field = “Shape_Area” / "ZONE_MINLOTSF”

8. ID change, if any, between current land use and future zoning

a.
b.

> @

Add field to “taxlot_model" fc named “LANDUSE_COMPILE” — type text
Calculate “LANDUSE_COMPILE" according to the following method:
i. If “VACANT_ID" = “VACANT", then "LANDUSE_COMPILE" = "VACANT®
i. Definition query “VACANT_ID" <> “VACANT"

iii. If “LANDUSE” = "SFR”, then "LANDUSE_COMPILE" = "EX_DENSITY"

iv. Select by attribute - "LANDUSE"="VAC", then field calculate "LANDUSE_COMPILE" =
“LU_VAC". This identifies the vacant parcels, as defined in the taxlot attributes, which were not
included in the City's vacant lands analysis. The City confirmed, during 9/24/13 phone
conference, the assumption these parcels would have NO additional sewer flow.

v. Select all features — remove "LANDUSE" = “SFR” and “LANDUSE"="VAC”", then field calculate
‘LANDUSE_COMPILE" = “LANDUSE".

Add field to "taxlot_mode!” fc named "LandUse_Zone" — type text

Calculate “LandUse_Zone” field = “LANDUSE_COMPILE" &"_"& “PLANCIT"

Create lookup table ideniifying landuse to zoning conversions resuliing in future development. The
lookup table is provided on the following page.

Join the lookup fable to “taxlot_model" f¢ based on the “LandUse_Zone” attribute.

Add field to “taxlot_model” fc named "DVLPMNT" — type text

Calculate “DVLPMNT" field = "ADD_DEV” field from the lookup table

Browna«Caldwell
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Landuse_Zohe Cnt_Landuse_Zone ADD_DEV Landuse_Zone Cnt_Landuse_Zone ADD_DEV Landuse_Zone Cnt_Landuse_Zone ADD_DEV
: HIGH_HR 91 _LU_VAC_MUE 5 NO
_FUT URBAN 1 NO HIGH_LR i7 LU_VAC_P 46 NO
_HR . 1 NG HIGH MR 6 L VAC_QP 45 NO
1 9 NO _ ® 8 AU
AR 7 NG D) MEDIUM_HR 142 YES
MR 5 NO E MEDIUM_LR 1124 NO
_Muc 3 NO 4 MEDIUM_MR 465 NO
_MUD 3 NO 32 NO MEDIUM_MUC 65 NO
_MUE 2 NO 2 NO MEDIUM_MUD 12 NO
P 1 NO 4 NO MEDIUM_MUE 20 NO
: ] il 23 NO i | ||
AGR_FUT URBAN 16 YES 58 NO MFR_C YES
AGR_I 1 YES 1 NO MFR_HR. NO
AGR_LR 22 YES 3 NO MFR_LR NO
AGR_MR 3 YES @ MFR_MR NO
Cow; i T 3 NO ) ES]
COM C 59 NO LOW_FUT URBAN 37 YES g HES
COM_FUT URBAN | 2 YES LOW_HR &8 YES j
COM_HR 3 YES LOW | 6 YES RUR_C 2 YES
COM_| | 5 YES EOW_LR 7330 NO RUR_FUT URBAN 23 YES
COM_LR 7 NO LOW_Vi 517 RUR_HR 2 YES
COM_MR 5 NO = RUR_I 6 YES
COM_MUC 246 NO RUR_LR 43 YES
COM_MUD 158 NO 7] RUR_MR 12 YES
COM_MUE 18 NO 13 RUR_MUG 1 YES
COM_P 6 NO RUR_P 8 NO
COM QP NG RUR_QP 18 YES
‘ 415 _m LJ_VAC C 1 NO i _@
FOR_FUT URBAN b YES LU_VAC_FUT URBAN 3 NO VACANT_ 1 YES
FOR_HR 1 YES LU_VAC MR 118 NG VACANT_FUT URBAN 14 YES
FOR_| 2 YES LU_VAC_I 9 NO VACANT_HR 118 YES
FOR LR 8 YES LU VAC LR 1 NQ VACANT_I 9 YES
FOR_MR 8 YES LU_VAC_MR 48 NO VACANT_LR 368 YES
FOR_MUC 5 YES LU_VAC_MUC 3 NO VACANT MR 103 YES
LU_VAC MUD 13 NO VACANT_MUC 35 YES
VACANT_MUD 33 YES
VACANT_MUE ] YES
VACANT_QP 2 YES
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These are addressed by Step 12 below, which describes the process to incorporate land use, as provided by the City for parcels with missing land use information.
Parcels with no zoning. Assume these parcels are located outside the UGB, and are not part of the analysis.
These parcels are addressed by Step 9.j, which examines whether current residential parcels are large enough to increase sanitary flow afler conversion to mixed use.
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9. Employ [ogic outlined by the City.

a.

T @

Logic:
i. If100% vacant, then develop to future comp code density - COVERED BY ABOVE
ii. ¥NOT 100% vacant, and residential, and current land use code = future comp code, then no
action - COVERED BY ABOVE
jii. 1f NOT 100% vacant, and residential, and current land use code <> future comp code, then
redevelop to fufure comp code density - COVERED BY ABOVE

iv. If partially vacant, non-residential, current land use code = future comp code [ Develop the
vacant parts to future comp code density
v. If partially vacant, non-residential, current land use code <> future comp code [ Develop the
vacant parts to future comp code density
vi. If 0% vacant, non-residential, current land use code = future comp code £ No action
COVERED BY ABOVE
vii. 1f 0% vacant, non-residential, current land use code <> future comp code [ 1 Examine on .

by-case basis
Definition query on “taxlot_model” - “VACANT_ID" = 'PARTIAL_VACANT' AND "LANDUSE_CAT" =
‘Non-Residential’. Note: in some cases, this assumes some portions of a high density fand use parcel
(e.g. industrial) is developed to a lower density (e.g. commercial).
Field calculate on remaining features, "DVLPMNT"="YES_PARTIAL”
Definition query on “taxlot_model” - "VACANT_ID" = 'NOT_VACANT' AND "LANDUSE_CAT" = 'Non-
Residential’ AND "DVLPMNT" = 'YES'
Field calculate on remaining features, "DVLPMNT"'="CASE_BY_CASE"
Try to identify those large parcels where redevelopment (by increasing density) may occur. These
would not have been identified from the logic above bfc, for example, the landuse and zoning may be
the same. Definition query on “taxlot_model” - "LANDUSE" = 'SFR' AND "DVLPMNT" = 'NO' AND
"ZONE_DWELLINGUNIT">1 AND "GIS_ACRES">1
Field calculate on remaining features, "DVLPMNT"="YES_LargeLotRedev”
Remove residential to residential conversions with limited or ne increase in dwelling units, based on
zoning. Assume capacity of less than 3 units {in the future) will NOT be developed. Definition query on
"taxlot_model" - "DVLPMNT" = "'YES' AND "LANDUSE" = 'SFR' AND "LANDUSE_COMPILE" <>
'VACANT' AND "PLANCIT" <> 'FUT URBAN' AND "ZONE_DWELLINGUNIT"<3
Field calculate on remaining features, “DVLPMNT"="NO_LESSthan3"
Add current residental parcels zoned mixed use, and having areas large enough to consfitute an
increase in flow for future conditions. In other words, if the parcel is greater than 0.2 acres, then the
mixed use estimate flow (0.2 ac x 1,000 galfac/day = 200 gal/day) will be greater than the residential
flow (1 unit x 2.5 people/unit x 80 gai/person/day = 200 gal/day). Use 0.25 acres to include margin of
safety. Definition query on “taxiot_model” - "LANDUSE_COMPILE" <> "VACANT' AND "LANDUSE" =
'SFR' AND ("PLANCIT" = 'MUC' OR "PLANCIT" = 'MUD' OR "PLANCIT" = 'MUE') AND "GIS_ACRES"
>0.25
Field calculate on remaining features, “DVLPMNT="YES_RES_MU”
Add current residential parcels zoned quasi-public, and having areas large enough to constitute an
increase in flow for future conditions. In other words, if the parcel is greater than 0.2 acres, then the
mixed use estimate flow (0.2 ac x 1,000 gal/ac/day = 200 gal/day) will be greater than the residential
flow {1 unit x 2.5 people/unit x 80 gal/person/day = 200 gal/day). Use 0.25 acres to include margin of
safety. Assume quasi-public flow is equivalent to commercial (1,000 galfacrefday). Definition query on
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“taxlot_model” - "LANDUSE_COMPILE" <> 'VACANT' AND "LANDUSE" = 'SFR' AND "PLANCIT" =
'QP" AND "GIS_ACRES" >0.25
m. Field caiculate on remaining features, "DVLPMNT="YES_QP"
10. Add in overlays of specific conditions ideniified by the City
a. City provided polygons of “Anticipated Future Development” and "Sepfic” areas
b. Spatial Join polygon data to "taxlot_model_pt*
¢. Add fields to “taxlot_model” - type text
i. ANTICIPATE_FUT_DEV
ii. SEPTIC
d. Join fc resulting from spatial join above to “taxlot_model.” Isolate those features with septic and
anticipated future development, respectively.
i. Calculate field - if anticipated future development, then “Anticipated Future Development” =
"ANTICIPATED_FUTURE"; if septic, then "Septic” = "SEPTIC"
g. Note: City provided a hard copy markup of parcels known fo be seplic. These were generally located in
the southeast part of the City along Molalla {near Brandon Estates PS).

11. Identify specific parcels the City requested be manually set to NOT develop in-the future. Some of these parcels
were misrepresented in the land use data — for example, schools were shown to have a land use of rural, so the
City wanted to change this so the schools were assumed to not develop in the future.

a. City provided data for Cemeteries (polygon fc), Home Depot {polygon fc), Schools (points and
polygons, which were public schools only), Churches {polygon fc), and Tri Cities WWTP (polygon).
b. Add field named “MANUAL_RESTRICTION" to “taxlot_model” — type text.
c. Select by location — "taxlot_model” features with their centroid in “cemetries”.
i. Field calculate selected features, "MANUAL_RESTRICTION” = “NO_CEMETARY”
d. Select by location - “taxiot_model” features with their centroid in "Home_Depot”
i. Field calculate selected features, "MANUAL_RESTRICTION" = “NO_HOME_DEPOT"
e. Select by location - “taxlot_model" features intersecting “School_points”
i. Field calculate selected features, “"MANUAL_RESTRICTION" = “NO_SCHOOL"
f.  Select by location — “taxlot_model” features with their centroid in “School_taxlots”
' i. Field calculate selected features, “MANUAL_RESTRICTION" = “NO_SCHOOL"
g-  Select by location — "taxlot_model” features intersecting “Churches”
i. Field calculate selected features, “MANUAL_RESTRICTION" = “NO_CHURCH”
h. Select by location — “taxiot_model” features with their centroid in “TriCities_Sewer_Plant”
i. Field calculate selected features, “"MANUAL_RESTRICTION® = “NO_WWTP"

2. Update land use for 33 parcels with no “LANDUSE" attribute in the taxlot data.

a. City provided a land use for each of the 33 parcels in a version of “taxlof_model” provided fo them. A
summary of the information provided by the City is below. Note: the City provided land use is in
‘LANDUSE_FRM_CITY" and the interpretation by BC is “LANDUSE_TAXLOT.”

Brown~oCaldwell :
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TLID LANDUSE_FRM_CITY Cnt_LANDUSE | LANDUSE_TAXLOT

22E29CB01500 COM 6 | COM

22E31CC02790 COM (PGE - No Sanitary) 1] COM

22E20DA03300 IND 9 | IND

22E31BD00300 IND - {Not in Business} 1| VAC

32E05A 01290 MFR 1] MFR

22E31CA00890 ODOT ROW 1| ROW.

22E29 00200 ‘| ODOT ROW & Roundabout 1| ROW

21E36DD07400 Railroad ROW 4 | ROW

22E31 00800 RIVER 1|RIV

32E09AA00100 RUR 2[RUR

22E28CBNONTL SFR 6 | SFR

i. TLID 22E31BD00300 will be assumed vacant — so "LANDUSE_COMPILE” will be set to
“YACANT." TLID 22E31CC02790 is assumed commercial, recognizing the City identified this
as not having any sanitary flow — the zoning for this parcel is LDR, so the analysis will result in
NO additional sanitary flow from this parcel.
b. Definition query “LANDUSE_COMPILE"=" on “taxlot_model” fc. This limits the features to those without

afand use.

Join the City provided fc to "taxlot_model" based on "TLID" aftribute
Field calculate “LANDUSE" = "LANDUSE” {as defined by the City)

i. Correct the calculations to match the “LANDUSE_TAXLOT” values in the table above.

Follow Steps 4, 5,7, 8, 9 above.

i. Note: Step 4-"RIV" and ‘ROW" were assigned “Non-Residential” category
ii. Field calculate “LANDUSE_COMPILE” = “VACANT" and Field calculate "PLANCIT" = *"MUC"
for “TLID" = "22E31BD00300."This approach was discussed and approved during a meeting

Wi
jii.

th the City on Sep 24, 2013.

parcel is MDR and zoned parks - this is assumed to NOT develop.
13. Manually adjust parcels identified by the City as developing in the future. After review of initial future
development estimates, the City identified parcels with “LANDUSE_COMPILE" = “LU_VAC" which were known
to be developed in the future. In addition, there were five parcels identified as being commercial or industrial, but
they were known to be vacant. A list of these parcels (IDs) is provided below, for reference.

TLID

TLID TLID

TLID

22E29CC01400

22E30 00601 | 22E28 03200

32E09D 00200

22E28CC01500

22E29 01200 | 22E29 03300

32E09D 00202

22E29CC01600

22E20 02800 | 22E29 03400

32E05D 00401

22E28CC01700

22E29 03000 22E29 03700

32E05D 00500

22E28CD00100

22E29 03100 | 32E09C 00200

32E05D 00501

a.
b.

c.
d.

Cn

Field calculate "LANDUSE_COMPILE” = “VACANT"
Assume all the parcels will be developed to commercial landuse. Field calculate “Landuse_Zone" =
“VACANT_
Field calculate "DVLPMNT="YES”
Field calculate "DVLPMNT_MOD"="YES®

Step 8 — ROW and RIV (river) are assumed to NOT develop (i.e. “DVLPMNT" = “NQO"). One

14. Manually adjust those parcels assigned “CASE_BY_CASE" in Step 9.e above. This is a result from discussions
with the City on 9/24/13.
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a. Blue Heron site
i. Change “PLANCIT" for TLIDs = 22E31BD00500 and 22E31BD00600 from "I" to ‘Muc’
b. Molalla and Gleason
i. 3 parcels — TLIDs = 32E05BA03400, 32E05BA03401, and 32E058A03500
i. Use future zoning
¢. Beavercreek and Hwy 213
i. TLID = 32E09B 00400
ii. Use future zoning
d. Molalla and Fir
i. TLID =32E09B 01500
il. Assume commercial in future; Change "PLANCIT” from 1" to “COM”
e. Glen Oak
i. TLID = 32E09C 00400
i, Use future zoning
15. Compile modifications to development/increase in sanitary flow
a. Addfield to "taxlot_model” aftribute table named "DVLPMNT_MOD" — type text
b. Case hy case parcels
i. Use definition query - "DVLPMNT" ="'CASE_BY_CASE' —to isolate only case by case parcels.
ii. Join the land use and zoning lookup table fo “taxiot_model” fc based on the “LandUse_Zone”
attribute. '
iii. Calculate "DVLPMNT_MOD" field = “ADD_DEVY" field from the lockup table
iv. Note: 1 parcel had a “COM_COM" value which was not previously encountered. No
development was assumed for this parcel.
¢. Sepfic parcels
i Select features “SEPTIC" = "SEPTIC"
i. "DVLPMENT_MOD"=YES_Septic’
iii. Note: two features are also identified as church/school exclusion. So, ww flow from these
features will need to be accounted for based on their land use {v. zoning}.
d. Exclusions
i. Select features "MANUAL_RESTRICTION" <> *
ii. "DVLPMNT_MOD"="MANUAL_RESTRICTION’
i, Note: qualify the 2 parcels with septic
1. Select features “MANUAL_RESTRICTION" <> *
2. Select from the selected feafures, "DVLPMNT_MOD" = 'YES_Septic'
3, ‘DVLPMNT_MOD'="Yes_Septic_LANDUSE"
e. Remaining parcels = previous determination
i. Select features, "DVLPMNT_MOD"<>"
ii. Switch selection
i. "DVLPMNT_MOD"="DVLPMNT"
f.  ldentify those parcels with taxlot landuse aftribute = vacant
i. During the 9/24/13 phone conference, the City directed BC to assume these parcels would not
- - -~ - - change in thefuture. BC will- symbolize these explicitly so-the City-carrbe aware-of this:
i. Select features “LANDUSE_COMPILE" = "LU_VAC" '
iii. Remove from selection, "DVLPMNT_MOD"="NO_SCHOOL" OR
‘DVLPMNT_MOD"="NQ_CEMETARY” OR “DVLPMNT_MOD"="YES_Septic”

Brown e Caldwell
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16. 1D those parcels located in concept plan areas
a. Add field, type string, named “CONCEPT”
b. Select by location parcels in "taxlot_model” with their centroid within any of the 3 concept plan polygons
provided by the City.
¢. Field calculate “CONCEPT"="YES”
17. Determine area of constrained land on each parcel
a. Union “taxlot_mode!” and selection of "All_Constraints™ that intersects “BASE_UGB_Fill"
i. Resulting fc is named "taxlot_constrained_union”
ii. Note: Set definition query on “All_Constraints” of "Building" = 'N'. This omits buildings from the
constrained layer.
b. Union “taxlot_constrained_union" and selection of “Vacant_Lands" that intersects "BASE_UGB_Fill"
i. Resulting fc is named “faxlot_cnstmd_vacant_union”
¢. Calculate vacant area slices
i. Add field, type double, named "AREA_CONSTR"
ii. Select features in "FID_AIl_Consfraints” <> -1. This is all the constrained features.
jii. Caleulate geometry of "AREA_CONSTR" attribute, which represents "constrained land” area
iv. Add field, type double, named "AREA_CONSTR_PRTL"
v. Select featuresin "FID_All_Constraints” = -1 AND “FID_Vacant_Lands"<> *-1". This is vacant
land that is also constrained {i.e. vacant and constrained fand overlap).
vi. Calculate geometry of "AREA_CONSTR_PRTL” attribute, which represents “constrained
vacant |land” area
d. Dissolve "taxlot_cnstrnd_vacant_union” based on “TLID" attribute
i. During dissolve, calculate sum of “AREA_CONSTR" and "AREA_CONSTR_PRTL" attributes.
i. Resulting fc is named "taxlot_cnstrnd_vent_union_dissolv”
e. Transfer constrained land information to the "taxlot_modsl” fc
i. Add field to “taxlot_model” fc named "CONSTR_AREA" - type Double.
ii. Add field to "taxlot_model” fc named “CONSTR_VAC_AREA” - type Double.
ii. Join “taxlof_constrained_union_Dissolv” fc to “taxict_model” fc based on "TLID" attribute
iv. Calculate “"CONSTR_AREA" = “AREA_CONSTR”
1. Select null values and setfo 0
v. Calculate “CONSTR_VAC_AREA" = "AREA_CONSTR_PRTL”
1. Select nult values and setto 0
18. Estimate net developable acres
a. Add field to "taxlot_model”, type double, named "NET_DEV_ACRES”
b. Select those parcels where only the vacant portion will be developed. Select features from
“taxlot_model” where "DEV_MOD” = "YES_PARTIAL"
¢. Field calculate "NET_DEV_ACRES" = ("AREA™ "PRCNT_VACANT"- “"CONSTR_VAC_AREA”) /43560
d. Swilch the selection
e. Field calculate "NET_DEV_ACRES" = ([AREA]- ['CONSTR_AREA"])/43560
19. Identify Model Junction where development drains
a. Add field to “taxiof_model", type long, named “MANHOLE”
b. Use “Tax_parcel_redevelopment 5" as a start - join this fc based on Tlid
20. Flow assumptions
a. MFRis 5units
21. Estimate ex and future flow
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a. Add fields to “taxlot model”
i. LU_UNIT_@Q, type long
ii. LU_UNIT_Q_TYPE, type text
ii. EX_Q, type double
iv. ZONE_UNIT_Q, type long
v. ZONE_UNIT_Q_TYPE, type text
vi. FUT_Q, type double
vii. "AREA_RED", type double
b. Create lookup tables
¢. Join tables
d. Estimate flow by following iogic
i. Existing
1. If gpd, then same
2. if gpad, then unit q by area
ii. Future
1. Select features with “NET_DEV_ACRES" > 1
Field calc "AREA_RED” = 0.8
Switch selection
Field calc "AREA_RED” = 1.0
if gpd, then unit q x {"NET_DEY_ACRES” x “AREA_RED" x 43560} /
“ZONE_MINLOTSF"
6. if gpad, then unit q x ("NET_DEV_ACRES” x "AREA_RED")
e. ldentify areas where additional I} could be expected (i.e. currently unsewered areas)
i. Add field named “ll_GPD", type double
ii. Select "SEPTIC" = “SEPTIC" and “VACANT_ID"="VACANT" and “LANDUSE_COMPILE" =
“RUR" and “LANDUSE_COMPILE” = "FOR” and "LANDUSE_COMPILE" = "AGR"
jii. Field calc "ll_GPD" =1000 x “NET_DEV_ACRES”
1. Assume 1,000 acre/day [/l
iv. Switch selection, and calculate “ll_GPD"=0
22. Estimate additional flow
a. Add field named "ADD_FLOW_GPD", type double
i. Select“SEPTIC" = “SEPTIC” and "DVLPMNT_MOD" = 'YES_PARTIAL'
i. Calc "ADD_FLOW_GPD"="FUT_Q"
i. Select all features with no value for “ADD_FLOW_GPD"
iv. Cale "ADD_FLOW_GPD" --
dim flow
if ([FUT_Q] + [II_LGPD]) <[EX_FLOWj]then
flow =0
elseif ((FUT_Q] - [EX_FLOW]) < 0 then
flow =0
glse
flow={FUT_Q] - [EX_FLOW]
end if

;Mmoo
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Appendix B
Pumping Station Assessment

Pumping Stations .

The topography of Oregon City has required that pumping stations be used to serve a number of areas
throughout the city. Currently, there are 12 major pumping stations within the service area owned and
operated by the City of Oregon City {City). In addition, the City owns several minor pumping stations {i.e., Jon
Storm Park and Elevator} and approximately seven residences with individual septic tank effluent pumping
(STEP) systems. The focus of this review is on the 12 major pumping stations owned and operated by the
City.

The pumping stations are generally in good condition. The City has a thorough routine maintenance and
inspection program. With the exception of the STEP systems, each pumping station is inspected twice a
week. Run-time readings are taken once a week.

Pumping Station Evaluation Approach

Interviews with City staff were conducted in December 2012. The purpose of the interviews was to document
operational and maintenance-related deficiencies in each pumping station so that major deficiencies could
be identified and included as capital costs in the Sanitary Sewer Master Plan (SSMP). Hands-on inspection
and physical testing of the equipment were not performed as part of this analysis.

Firm capacity is defined as the capacity of the pumping station with the highest-capacity pump out of service
as per Oregon Department of Environmental Quality guidelines.

Major Pumping Stations
The City's major pumping stations are described in this section.
Amanda Court

In 2007, the original Amanda Pumping Station and smaller station on Riverview Street were both abandoned

and replaced by a new station located at the Amanda Pumping Station site. The new station included a new

wet well, two submersible pumps, and upgrades to the onsite generator. The wet well capacity was in- t
creased to 300 gallons and its two 12-horsepower pumps discharge flows through the existing 4-inch force i
main. Since it was constructed, operators have noted no capacity issues and have observed only a few

malfunctions with the air compressor and check valves. [n 2007, a future flow of 167 gpm was projected for

the new Amanda Pumping Station. As shown in Section 4, the modeling shows that the pumping station is

adequately sized Tor the existing and future fiows, The firm capacity of the station is 170 gpm with the peak

buildout flow estimated to be 81 gpm. :

No capital improvements are recommended at this time.
Barclay Hills

The original Barclay Hills Pumping Station was constructed in 1974 and included two wet wells with a firm
pumping capacity of 300 gpm. In 2011, the station had a major control system failure which resulted in
basement flooding in a nearby residence.
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The City will be refurbishing the station in 2014. The Preliminary Design Report for the Barclay Hills Pump
Station, prepared by Murray, Smith & Associates, December 2012 calls for replacing the existing pumps with
new 350 gpm pumps and providing upgrades to the electrical system, flow meter, dry well, and site piping.
The preliminary design report calls for future flows to be 343 gpm which is about 10 percent higher than the
model prediction prepared for this SSMP. This difference in modeling results is not unusual and can in part
be attributed to the difference is scale from modeling the entire City for the SSMP versus modeling a dis-
crefe area. The pumping station was modeled with a firm capacity of 350 gpm for this SSMP.

The existing 6-inch force main is adequately sized to convey the projected future flows. However, due to its
age and condition, the City has decided to repiace this force main with another pipe of the same diameter.

No major upgrades to this station and force main beyond the planned improvements are recommended at
this time.

Brendon Estates

This submersible-type pumping station serves only a few homes. Staff report that there have not been any
modifications to the Brendon Estates Pumping station since completion of the 2003 SSMP. There are no air
vacuum/release valves and no onsite generator. The station uses float controls and does not have control
backup. The steps in the wet well are inaccessible because the cover overhangs the wet well wall. The
station's firm pumping capacity is 100 gpm with the peak buildout flow estimated to be 7 gpm.

No major upgrades to this station are recommended at this time.

Canemah

Originally constructed in 1840, a significant upgrade was performed in 1293 on the Canemah Pumping
Station that included the installation of a new wet well/dry well with flooded suction pumps, soft starts, and
pressure transducers. The station has a firm capacity of 1,200 dallons per minute (gpm), far above the
estimated peak buildout flow estimation of 379 gpm. Regardless, City staff suspect that this pumping
station is heavily influenced by infiltration/inflow (/1) and is prone to overflows as a resuit of pump clogs.
Operators believe that the wet well floor is poorly shaped which results in the frequent clogging and ragging
of Pump # 1. As a result, maintenance staff must clean the wet well quarterly te prevent problems. Staff
note that the electrical control systems are outdated and need to be replaced. Other defects noted by
operators include a leaky flat roof and penetration seal leakage around suction pipes from the wet well into
the dry well. The existing site is small and located In a residential district, making the instailation of a
permanent generator difficult and requiring the continued use of a portable generator during power failures.

Recommended improvements include wet well refurbishment and upgrade of the pumping controls. Given
the limited information available to estimate this work, a cost range between $122,000 and $364,000 is
provided. Estimated cost for these improvements summarized in the SSMP document reference the high
end of the range, rounded to the ten thousand.

Cook Street

The 2003 City of Oregon City Sanitary Sewer Master Plan (2003 SSMP) noted peak flows of almost four
times the firm capacity of the pumping stafion, which was built in 1985, Using the existing wet well, the
below-grade station was abandoned in 2008 and replaced with an above-ground facility that includes a
duplex submersible pumping system and an onsite generator. The firm capacity of the pumping station is
620 gpm with the peak existing flow estimated to be 647 gom and the peak buildout flow estimated to be
648 gpm. The operators noted no issues with clogging or capacity since the upgrade.

No major upgrades to this station are recommended at this time, but City staff are advised to monitor flows
coming into the station to see if they approach the design flows.

=+ v el
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Hidden Creek

The Hidden Creek Pumping Station was originally built in 1992 and was upgraded in 2005. The 2005
upgrade included the installation of a manhole to provide additional wet well capacity and a new onsite
Eenerator. Since completion of the 2003 SSMP, air vacuum/release valves have been installed. There is
ample space for expansion; however current access is through an apartment complex parking area that
makes wet well maintenance difficult. Staff state that they must rebuild the Hydromatic pumps every 3 years
and that the station currently experiences issues with grease buildup. Additionally, the control panel is
currently mounted to the pump motor frame, causing wear on controls due to vibration. As a resuit of these
issues, this station is currently scheduled for a building and pump upgrade this fiscal year. The station’s firm
pumping capacity is 404 gpm with the peak buildout flow estimated to be 270 gpm.

No major upgrades to this station beyond the planned improvements are recommended at this time.

Hilltop

The original Hilltop Pumping Station was constructed in 1972 and was completely rebuilt in 2007. The 2007
rebuild included new cans set over the existing wet well with suction lift pumps. The station is within 40 feet
of a house and serves a small area. It is controlled with floats with no backup and it has no onsite generator.
The statfon’s firm pumping capacity is 95 gpm with the peak buildout flow estimated to be 73 gpm.

There is an anticipated Walmart develocpment to the south of the Hilltop Pumping Station. One option for
conveying future flows could be to de-commission the station and replace it with a gravity sewer, approxi-
mately 1,240 linear feet, that would convey the flows to Beavercreek Way. An initial review of the topography
and flow condition finds that a new 8-inch sewer would be sufficient for conveying the flows. The estimated
cost of constructing a new 8-inch sewer to replace the Hilltop Pumping Station is $440,000. The cost does
hot include the cost of acquiring an easement for the sewer.

The existing 4-inch force main is adequately sized to convey the projected future flows.

This SSMP recommends that this station be decommissioned and a new gravity sewer installed to convey
the flows.

Newell Crest

The Newell Crest Pumping Station was constructed on a steep slope in 1995. City staff are concerned about
the potential instability of the slope. Air injection is used for hydrogen suifide control. Staff report no sur-
charging issues, but grease buildup is an issue due to the low flows at this station. It is controlled with floats
with no backup, and an onsite generator has been installed since completion of the 2003 S5MP. The
station’s firm pumping capacity is 120 gpm with the peak builldcout flow estimated to be 51 gpm.

No major upgrades to this station are recommended at this time.

Nobel Ridge

This sucticn lift pumping station has had and continues to have issues with hydrogen sulfide corrosion due
to the pinch valve system not functioning properly. Additicnally, the overall station does not work well
because the force main volume is almost equal to the wet well volume. Staff state that the hydromatic
pumps are outdated. Additionally, pump parts associated with routine maintenance are difficult to find. The
Nobel Ridge Pumping Station experiences low flows with little 1/1 issues. Since completion of the 2003
SSMP, air vacuum/release valves have been installed at this site. The station's firm pumping capacity is
140 gpm with the peak buildout flow estimated to be b5 gpm.

Recommended improvements include upgrade of the pumping and control systems. Given the limited
information available to estimate this work, a cost range between $85,000 and $255,000 is provided.
Estimated cost for these improvements summarized in the SSMP document reference the high end of the
range, rounded to the ten thousand digit.
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Parrish Road

Operators noted no capacity issues with the Parrish Road Pumping Station since the installation of an
additional manhole, variable-frequency drives, and new controls in 2001. The wet well/dry well siation has a
firm pumping capacity of 760 gpm with the peak buildout flow estimated at 535 gpm. The afr compressor no
longer runs constantly to control hydrogen sulfide. In addition to the pumping station, there is also an onsite
natural gas generator and room at the site for future expansion, if required. Operators have noted possible
settlement issues near the dry well and paint chipping on the side of the dry well. Staff are advised to
monitor the wet well's coating and to replace the coating if concrete becomes exposed.

Major upgrades to this station are required if it is to serve flows from portions of the South End Road Con-
cept Area.

Pease Road

Due to the constrained site and capacity issues, the 18992 Pease Road Pumping Station was abandoned in
2009 and a new triple-submersible station and generator were built across the street. Operators note that
the station has no issues with clogging or surcharging. As one of the larger stations in the system, firm
capacity for this station is 1,040 gpm with buildout peak flow expected to be 430 gpm.

No major upgrades to this station are recommended at this time.

Settlers Point

This suction lift pumping station was originally constructed in 1999. In 2000, the pump pulleys were in-
creased in size to increase discharge capacity. There Is no room inside the fenced area for expansion,
however there is room inside the building for larger pumps. The Settlers Point Pumping Station currently
experiences long run ttimes from suspected I/1 issues and staff stated that the Hydromatic pumps are
outdated, noisy, and often lose their prime. Additionally, pump parts required for routine maintenance are
difficult to find.

Settlers Point has a current pumping capacity of 831 gpm. Modeled existing flows are predicted to be 931
gpm and projected future flows are approximately 1,092 ghm. To convey these higher flows the pumping
station will require upgrades in its pumping capacity.

At a minimum, the pumps should be upgraded at this station to address the frequent maintenance problems
and the projected capacity issue. Fortunately, City staff report that there is room in the wet well for larger
pumps. A predesign effort will be required to determine if larger pumps will trigger the need for an upgrade
to the electrical system, auxillary generator system and the structures that house these units. City estimate
to upgrade the pump station is $300,000.

The existing 8-inch diameter, 1,210 feet long force main is slightly undersized to convey the projected future
flows. The predicted velocity of 7.4 feet per second (fps) for future conditions is above the maximum rec-
ommended velocity of 7 fps. A 10-inch diameter force main would convey the future flows at 4.7 fps. Opera-
tion at the higher velocity would require larger motors and less efficient energy usage. A predesign effort
should be performed to determine if a second force main should be constructed or whether the existing
force main should be replaced.

Minor Pumping Stations
The City's minor pumping stations are described in this section.

Jon Storm Park Restroom - e e o e e — .

A new pumping station was bulilt in 2005 for the bathroom located at the Jon Sterm Park and Dock Ramp.
This station includes two submersibie pumps and no onsite generator.
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Eievator

This station’s wet well is located at the top of an elevator off of High Street. It serves one office building. A
special Allen wrench is required to open the access lid. The flow from this station could be conveyed by
gravity to the sewer line in High Street, but frequent past blockages resulted in the construction of this
station, The discharge gate valve is located in the wet well, making access difficult.

18th Street STEP Systems

There are three STEP systems in this area, each serving one home. The homeowners are responsible for
maintenance of these stations.

South End Road STEP Systems 1 through 4

These four STEP systems each serve a single home, The homeowners are responsible for maintenance of
these stations. The nearest sewer is 700 feet to the northeast in South End Road.

Recommended Pumping Station Upgrades

Recommended upgrades 1o the City's major pumping stations are summarized in Table B-1.

Tahle B-1. Recommended Existing Pumping Station and Force Maln Improvements

Estimated cost of iﬁrovemeﬁts,

Psl;':t?::.g Description of improvement dollarse
Canemah Wet well refurbishment and update of control system 360,000
Settler's Point | Upgrade pumping station - 300,000
Nobel Ridge | Upgrade pumps and control systems 260,000
Hidden Creek | Building and pump upgrade 60,000
Hilltop Decommission existing pumping station and replace with 8-inch, 1,300-foot-long gravity sewer 440,0000
Parish Road | Upgrade pumping station 150,000
Total all pump station and force main improvements 2,170,000

aEstimated costs Include a 50 percent aflowance for construction contingencies, engineering, and overhead. Costs are rounded to the nearest
$10,000. Costs for gravity sewer extensions assume an average depth of 10 feet using cost condition 2. See Appendix G for unit cost tables.

bThis gravity line Is planned to serve future development and a portion for the Installation costs will be system development charge-reimbursable to
the developer for this new gravily sewer line.

- v+ v
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City of Oregon City Sanitary Sewer Master Flan Wastewater Pump Stations APPENDIX B
(Equipment Inventory as of 3/17/14)
[She Address Pump #1 [Motor #1 Purnp #2 [Mator &2 Pummp #3 Generator Air Compressor Spare Pump Spare Mator
g ATACTIS0R LIS Motors Madel #681103 Comell Mode! #44142-VCTRDR  |UIS Motors Model #58° 103 I
Canernah 410 MeLaughin B g:::ms'g HadtaT D #%05X0880751R 2 Sorial 484287 D XO5XOEE075 1R . . . - -
Comall Modsl #3NKHTA-CSY 40
i Comell odel #IKHTAGSI04 |oise: spec pizsaerugzzgy  |COMEN MoUELHNHTACSVADA |0t spac sazpnamiozsst Katolight Model ANBSFRF Ingersal Rand s 2alior Spec 428047462361
ad 19571 Pamish Rd Sortal #1000893-11.12 pesstiljod Sorial #10089741.2 iicges - ool fLM 08 25T bodel #UFG-7 5125 sl HOBasEA1 2 Pty
TBO2201 TBAZ202 Serlal #UPBI4OVOB1E9 T;:J;ZBZ g
Baldor Modal EM25317
. Hydromatic Madel #60MP US Molors Madal #T825A Hydramatic Modsl #60MP LS Motors Moda| #T6254 Katotight Mods] #M1ZEFRH4
Settiers Paint 19468 Wid BIl & Sertal gPEOAT IDEBIIIZSEA0-001R05 |Seral #PE04 IHBOB04 145-001RAS - Sorial #LM229811-53674 - - 503 HOBLAENAS
Serial 70802011191
Fhygt .. Flygt . Flygt . .
Pease Road 18368 Pease Rd Sorial #9825 aril #P825 Soral #P825 -
htobel midoe 3181 ety Ln P — :il::;;sMs?:ulf\tAs%:J Hycromatic Modsl #40MPY | US Electic Medal ATSA5A ) Katolight Modsl #N3OFPE4 Thomas Ulra Alr PAC Hydromat Madel S4OMP LS Electic Model FT545
9 J Sartl #P7263 ot PO 15086 Saal $P7263 D #T545-B08-5541 - Seral 4.M330351-56007 ModaliT-517HD0H Serial #728800 1D #T545-B05-6541-M
Catarpilar Clymplan
Baldor Gal #MRS4TT Baldor Cat SM12547T
Comsll Model #4414T-F18__ Comall Modsl #4414T-F18DB Model #G12551 Sulllvan Palatsk Modsl #7.5BE
Newell Crest 15151 Nowal Crost D 1000, P00 Saec A42FCOTWIBOH et Spes HADSTHATS - e . il . -
Sarial #20416200__03 Sorial #3940
Serlal #193186/02
Comell Motel #A414TLHLMA0-4  |Baldor Model #V12061TDRS | Comell Mods! A4414TRHVMA4 | Marathan Elactrz Mods! Iioshter Modal #acRzaz
Barclay Hills 17881 Potor Skeno Wy |Serial #71533-12 3/4-BM 98078~ [366AN.W Serial 87153212 Y4 BMIO0ZA-  |JZOETTORBSEEANY - ISerisl 4282428 - -
A1 Serial #11.52028-1008-01 A2 Serial #-09353-817-94 Spac HPA-187241-82N
Pioneer Pump Model #P408721-B4 Plonear Purmp Madel #PA0S7L1-B-
. 751 Baldor Cal #L1510T 754
iiltop 702 Hiltap fve PKCG SPAP4-12 Spec#437DHTWEES Serial #7154 Cat#L1510T Belor Cat fLIS1T - -~ -
Pump P4COOF Serlal #7163 Spec#ITDOIWEES
ABS Modal #AFF104DEXM1314-
rention Estates {3909 Conwey Dr :\15; Model #AFPIDOEXM2H | :\?ﬁ Mool JAFPIADEXMIS- | 3 3 . )
Sotlal 614552 C106070
1on Storm 1801 Clakamatta Dt g::::mss 0910550027 -- Goulds Sorlal #2085.891-0660026 | - - - |- . “ .
Elevatar behind 608 High St Hydromatic Model KG1X200 -- -- -- - 1-- -- Hydramatic Modal #51X200 aw
1 rt
Catarpillar Qlymplan Sulllvan Palatsk
[ ABS Model #AFPK1048 ABS Modsl #MO0IAEX ABS Madal #AFPK1049 ABS Model #MB0/4EX !
| Amiarda Court 275 Amanda Ct . . y ) Serfal #OLYDCODOCNFCO2874 Modal #H5 BPG uu
Sarial #50688 Serial #59862 Sarbl #59565 Serial #50668 Mol 1G50F ot NOS0ETTT
ke Crezk 19523 o 210 Fydromatic Mcdel#60 MPH |Lincoln Electric Model #4568 |ycifomatic Madal #G0MFH Baldor Cat SM2631T [KohlerModsl ¢152RZ Ingersol Rand Modal SSREPS Beidar Cat ANES31T
ciden . Serial #P2164 Serial #3785182 Serial #P2155 Spac #39L031WA18H1 {Sorial #0654730 Serial BAD1555U94067 o Bpac §35L03TWITBH1T
1718 Harrisen 5t 1718 Harrison St Qranco Modal #130S! -- -- -- - -- - -~
1503 Tath 5t 1503 14 St Granca Modal #10081 - - T 3 - e
1404 & 1412 18th St 1404 & 1412 18th 5t Oranca Model #10081 -- -- -- .- .- -- - "
11502 Salmortherry 11502 Salmanbarry (Oranco Modal #3051 Wall Pump | -- -- -- .- -- -- - -
11520 v 11520 Samanbamy \Drenco Modal #3051 - - - - - - - -
11501 Salmonbermry 11501 Salmonbamy Orenco Modal #30S1 Wall Pump | -- - au - - - -- --
11521 Salmonbery 11521 Salmonberry Grence Modal #8051 -- -- -- -- -- . - -
Cook Street 18763 Gook 6t Flyat Modsl #NP-5202.080 - [Fiygt Modat #NP-3202.095 e - = - Fiygt Mool #NP-3202.090 -
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Appendix C: Basis of Sewer Replacement and
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Appendix C

Basis of Sewer Replacement and
Rehabilitation Costs

This appendix describes how the costs were estimated for developing the budgets of capital
improvements. The total capital investment necessary to perform a project {i.e., engineering through
construction) consists of expenditures for engineering services, construction, contingencies, and
overhead items such as legal, contract administration, and financing. The various components of the
capital costs are described below.

Cost Index

A good indicator of changes over time in construction costs is the Engineering News Record (ENR) 20-
city Construction Cost Index (CCl), which is computed from prices of construction materials and labor,
and is based on a value of 100 in 1913. Cost data in this report are based on an ENR CCl of 9418,
representing costs in January 2013. The costs provided in this Sanitary Sewer Master Plan (S5MP)
should be adjusted based on the ENR CCl at the time that a project is being planned.

Construction Costs

Construction costs were prepared for improvements identified by the hydraulic modeling and the limited
sewer condition assessment information. Construction costs presented below represent preliminary
estimates of the materials, labor, and services necessary to construct the proposed projects. The cost
estimates were prepared to be indicative of the cost of construction in the study area. It is important to
recognize that changes during design and future changes in the cost of materials, labor, and equipment,
will cause comparable changes in the estimated costs. Unit costs used in this SSMP were obtained from
a review of pertinent sources of reliable construction cost information. Construction cost data given in
this report are not intended to represent the lowest prices that can be achieved, but rather are intended
to represent planning level estimates for budgeting purposes.

Engineering, Overhead, and Contingencies

Engineering and overhead are assumed to be 21 percent of the construction cost. Engineering services
associated with typical projects include preliminary investigations and reports, site and route surveys,
geotechnical explorations, preparation of drawings and specifications, construction services, surveying
and staking, and sampling and testing of materials. These costs can vary considerably depending on the
nature and complexity of the project. Additional engineering costs could be realized if additional
geotechnical investigations are required and if environmental permitting and public involvement and
notification activities are required. Also, these activities could impact the engineering and construction
schedule. :

Overhead charges cover items such as legal fees, financing expenses, administrative costs, and interest
during construction.

Brown«: Caldwell
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City of Oregon City Sanitary Sewer Master Plan Appendix C

The construction contingency used in this SSMP is 30 percent. The contingency is added after inclusion
of the engineering and overhead costs. It is appropriate to allow for this degree of uncertainty due to the
limited information available during the master planning level development of projects. Factors such as
unknown geotechnicai and groundwater conditions, utility relocation, and alignment changes are a few
of the items that can increase project cost, for which it is wise to make allowance in preliminary
estimates.

This SSMP used three pricing schedules for sewer construction. Each schedule is described as follows:

« Price Condition No. 1: Off-street construction. This condition includes pipe, pipe installation,
excavation, import of all fill, hauling of all excavated material, manholes, trench safety, sump
dewatering, and traffic control. In general, this condition is for the construction of sewers in future
streets with no street restoration.

« Price Condition No. 2: in-street construction, street restoration required. This condition includes
pipe, pipe installation, excavation, import of all fill, hauling of all excavated material, manholes,
existing utilities, trench safety, sump dewatering, street restoration, and traffi¢ control.

« Price Condition No. 3: In-street construction, with significant dewatering reguired. This condition is
the same as Condition No. 2 with the inclusion of well point dewatering required to keep the trench
dry for construction of the sewer. Actual dewatering costs can vary significantly with site conditions.

Tables C-1 through C-3 present unit costs for a range of pipe sizes and depths for the three construction
condition schedules. Specialized construction technigues, such as pipe jacking or pipe boring work, are
not included in any of the estimates. Most of the SSMP recommended improvements will be to replace
sewers in existing streets; therefore, the Condition No. 2 pricing schedule is used accordingly unless
other information is available for selecting one of the other pricing schedules.

Tahle C-1. Cost Per Foot of Instatled Pipe

' Price Condition No. 1

Size, Inches Depth of cover, feet
6 10 14 18
8 $171 $274 $398 $544
10 $186 $293 $420 $568
12 $205 $314 $445 $596
15 $237 $353 $490 $648
18 $277 $3g8 $540 $703
21 $305 $442 $599 $766
24 $353 $504 $675 $851
27 $391 $536 $700 $882
30 $420 $570 §738 $925
36 $485 $648 $830 $1,030
42 $564 $744 $936 $1,147
48 $655 $844 $1,045 $1,266
Brown s Caldwell :

c2




City of Oregon City Sanitary Sewer Master Plan

Table C-2. Cost Per Foot of Installed Plpe

Price Condition No. 2

Appendix C

Size, inches Depth of cover, feet
6 10 14 18
B $234 $352 $491 $650
10 $251 $372 $514 $677
12 $272 $396 $541 $706
15 $309 $443 $596 $771
18 $353 $491 $649 $829
2 $383 $537 $711 $895
24 $437 $607 $797 $993
27 $478 $642 $824 $1,026
30 $510 $678 $865 $1,071
36 $587 $773 $978 $1,202
42 $671 $874 $1,090 $1,325
1y $771 $985 $1,212 $1,459

Tahle C-3. Cost Per Foot of Installed Pipe

Price Candition No. 3~

Size, inches A Depth of cover, feet
6 10 14 18

8 $330 $446 $582 $740
10 $348 $466 $606 $766
12  $368 $490 $632 $796
15 $402 $531 $680 $851
18 $446 $579 $733 $908
21 $476 $625 $795 $974
24 $544 704 $885 $1,072
27 $584 $739 $913 $1,105
30 $616 776 $954 $1,151
36 $686 $859 $1,051 $1,262
42 $810 $1,000 $1,202 $1,424
48 $910 51,1114 $1,325 $1,559

As the collection system ages, upgrades to existing lift stations may be required to improve reliability and
expand hydraulic capacity. Costs to rehabilitate or replace an existing lift station vary considerably
depending on the specific needs of each station. These needs were not established as part of SSMP
development other than identifying If hydraulic improvements are required. Costs included in the capital
improvement program are based on a hydraulic upgrade only unless otherwise noted.

-
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Bypass Pumping Cost Tables

The replacement of an existing sewer will require bypass pumping in most cases. Bypass pumping costs
are not included in the per foot construction costs listed above. These costs must be calculated
separately and are based on the flow rates in the sewer and the amount of time that pumping is
required. Guidelines for these costs are listed in Table C-4. Several vendors are located within the study
area that can provide current quotes if requested.

Table C-4. Bypass Pumping Costs

Assumed flow rate,

Approximate pumping

Diameter, inches | Size of pump(s), inches? gallons perminute® | capacity, galions perminute Monthly rates
8-12 4 200 - 600 600 $7,000
15- 18 6 1000 - 1,600 1,600 $10,500
18- 24 12 1,600 - 3,600 3,800 $19,000
»24 Consider combinations of above sized pumps based on known flow rates in project pipes.

24 variety of pump sizes most likely will be used for prajects to accommodate actual flows. Pump sizes shown are based on
1/2 plpe fult conditions. Full pipe and/or work during wet weather periods couid require much farger pumps.

bFlow rates shown are based on ¥ pipe full conditions and average pipe sfope. Assumed pipe fiow in 18-Inch pipe is sfightly less
than 1/2 pipe fuil conditions.

<Costs were provided by Rain for Rent (Portland) and based on a 28-day (monthiy cycle). Actual costs will vary depending on site

conditions.
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Appendix D

Infiltration and Inflow Abatement
Program

Background

The U.S. Environmental Protection Agency’'s (USEPA) interest in reducing infiltration/inflow (I/1) started in
the early 1970s with the Water Pollution Control Act Amendments of 1872. The USEPA recognized that
many treatment plant bypasses and failures and collection system sanitary sewer overfiows were the
result of high flows associated with wet weather events. Consequently, language was added to National
Pollution Discharge Elimination System permits requiring the permittee to take actions to reduce I/I
within the sanitary collection system.

Tri-City Service District (TCSD} holds the permit for treated wastewater discharges from the Tri-City Water
Pollution Control Plant. The current permit expires April 1.5, 2016. The permit does not have specific
requirements or targets for /1 removal. Instead, the permit states that the permittee shall have in place
a program for identifying and reducing I/l into the sewage collection system. Annual reports are to be
submitted to Oregon Department of Environmental Quality detailing the results of those efforts.Most
early I/l reduction programs focused on three phases: analysis, survey, and rehabllitation. The analysis
phase identified the priority areas of the collection system that leaked. Survey activities included
additional field work to isolate and identify the specific sources of leakage. Also, the survey phase
included a cost-effectiveness analysis to ensure that proposed rehabilitation costs were less expensive
than the transport and treat approach to the I/l problem. The last phase implemented the recommended
rehabilitation and/or replacement projects.

While the process was straightforward, field experience demonstrated many weaknesses to this
approach. The primary weaknesses are described as follows:

« Incomplete financial analysis—The costs of ongoing and increased maintenance due to sewer
defects not eliminated are seldom included in the analysis. For example, costs of cleaning pipe that
experience sediment deposition from external sources often are not analyzed. Likewise, the loss of
hydraulic capacity associated with sediment deposition usually is not evaluated. Perhaps more
importantly, deferring upgrades allows continuing and accelerating deterioration, which in turn leads
to more costly replacement, sometimes on an emergency basis. This lack of accounting of true costs
resulted in greater use of the transport and treat approach.

« Moving problem—Elimination of I/l sources in the main line often resuits in increased [/1
contributions in service laterals (if they are not part of the rehabilitation) or in upstream locations in
the sewer. The granular pipe bedding and trench backfill used for sewers tends to act as a basin-
wide French drain, allowing groundwater to move freely through this pervious material until entry
points are found at sewer defects. Because infiltration is closely related to groundwater levels, fixing
problems in one part of a basin only moves the problem elsewhere. In many cases, it is not until the
defects in an entire basin are addressed that the expected drop in infiltration is achieved.

« Limited flow monitoring data—Short monitoring periods and large sanitary drainage basins do not
allow for meaningful characterization of the I/] problem. Long-term flow monitering at a number of
key locations is required for accurate definition of I/l sources and quantity. Capturing flow data from

Brown s Caldwell
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only a few wet-weather events does not necessarily quantify the true extent of the system’s
respohse to the peak wet-weather events,

« Inaccurate flow monitoring data—The accuracy of flow monitoring equipment is variable even in
ideal conditions. Inaccurate fiow monitoring information impacts the hydraulic calculations and the
cost-effective analysis. Type and age of equipment, monitoring location, installation, and equipment
maintenance can all affect the accuracy and completeness of flow monitoring data.

« Surcharged pipes mask true |/l potential—Surcharged sewers during the wet season limit the
amount of groundwater that can enter the collection system physically. Once this surcharged
situation is alleviated by upsizing capacity bottlenecks or rehabilitating downstream defects, more
flow is allowed to enter the system. Without a modeling methodology that can take this into account,
capacity upgrades may be insufficient to eliminate overflows. Likewise, predictions of rehabilitation
required to eliminate overflows may be underestimated.

In summary, many municipalities and sewer utilities throughout the country will attest that reducing I/1 is
not an easy or inexpensive endeavor. Due to the factors noted above, it is difficult to locate and quantify
I/| sources accurately and to measure the effect of I/l reduction projects. Consequently, many I/
reduction programs require large-scale and costly sewer rehabilitation projects to attain the desired level
of I/l reduction. Short-term goals may be difficult to achieve, but a long-term, sustainable program
uttimately will achieve |/ reductions at the bottom of a basin and at the treatment plant.

Development of an |/l Reduction Program

The following steps are suggested for developing and implementing an /] reduction program:
Step 1. Collect flow monitoring data for the major basins in the collection system.
Step 2. Construct and calibrate hydrologic and hydraulic models of the collection system.
Step 3. Predict current and future peak wet weather flows for each of the basins.
Step 4. Rank basins according to normalized peak I/l rates.
Step 5. Perform further investigations to focus the I/ reduction program.
Step 6. Develop |/l reduction projects that are manageable and measurable.

Step 7. Perform post-rehabilitation monitoring/modeling to determine impact of projects so that
any needed adjustments can be made to scope, budget, and schedule for future
projects.

Steps 1 through 4 were developed for this Sanitary Sewer Master Plan (SSMP) and are documented
herein. The City of Oregon City's (City) long-term |/l program will be further developed by implementing
Steps 5 through 7, which are discussed in greater detail below.

Step 5. Perform Further Investigations

Additional field work is required to help focus the 1/l reduction program on basins with the highest I/1
contributions as well as to identify the highest sources of I/1 within a basin. Figure D-1 shows the meter
basins and locations of major pump stations.

| Brown o Caldwell
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Figure D-1. Meter basins and major pump stations
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Selection of Basins

Table D-1 lists the I/1 contributions in the 10-year recurrence event for each of the major sanitary
drainage basins within the City and also shows |/ normalized by sewershed area and by pipe length as
well as peaking factors for each basin. Many of the drainage basins have relatively high I/1 contributions.

Table D-2 lists similar information, but the meter basins are in descending priority order using pipe
length to normalize resulis. The basins could also be ranked using sewershed area but the relative
ranking of the top 6 leakiest basins would not change.

Brown~n Catdwell
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Table D-1. I/] Contributions by Flow Meter Location

Simulated wet weather flow existing conditions,
Meter | Model | Upstream Estimated N!eter basin | Average dry we:.m?er Peak 10-year 10-year storm Ratio of peak flow
no. 20n6 meters sewersheds, lee Ien.gth, flow (ADWF), million flow, med peakl/I Peak /I, Peak /1, gallons to average dry
acres inch-miles | gallons per day (mgd)t mad * | gallons peracre | per inch-mile per weather flow
per day® day
1 North 2 143 56 0.07 0.6 0.5 3,464 8,899 8
2 North None 145 48 0.08 1.0 09 6,160 18,606 13
3 | Central None 107 33 0.09 0.5 0.5 4,236 13,533 6
4 Central | 3,13,14, 15,16 377 197 0.51 19 14 3,647 6,990 4
5d South 8,10,12 717 272 10 8.4 74 10,376 27,378 8
ge South 10 244 84 0.96 5.0 4.0 16,371 47,635 5
12 South None 513 182 1.0 4.7 37 7,178 20,267 5
13 Central None 415 145 0.71 3.2 2.5 6,091 17,440 5
14 Central None 100 34 0.20 0.6 0.4 4,336 12,935 3
15 Central None 209 70 0.12 0.7 0.6 2,719 . 8,144 6
16 Central None 304 103 0.25 18 16 5,255 15,605 7
Tatal 3,276 1,223 5.0 0.6 235

aThe sewershed s estimated as the area within a 200-foot buffer of all sewer mains in the meter basin.

DWF is estimated based on observed fow data for the period of February 1 to 8, 2012, whick was the longest dry period during monitoring.

<The peak I/I flow per acre is based on the sewershed as the contributing area.

9The peak sirmtiated flow shown for Meter 5 excludes approximately 16 mgd, which is the estimated contribution from the Water Environment Services’” conveyance system.
¢The values for Meter Basin 8 include Meter Basin 10, which was not used for calibration.
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Tahle D-2. I/1 Contributions Ranked by Highest I/1 per Pipe Length

Meter | Model {Ranking, [/Iflow | Peakl/Iflow, | Cumulative | Cumulativetotal | Cumulative pipe | Cumulative total
no. Zone by pipe length mgd I/1flow, mgd | 1/1, percent length, inch-miles | pipe length, percent
South 1 4.0 4.0 17 i 84 7
5 South 2 74 11.4 49 356 29
12 South 3 37 15.1 64 538 44
2 North 4 0.9 16.0 68 586 48
13 Central 5 25 185 79 731 60
16 Central ] 1.6 20.1 86 834 68
3 Central Fi 0.5 20,6 B8 867 71
14 Central 8 0.4 21.0 90 901 74
1 North 9 0.5 215 92 956 78
15 Central 10 0.6 221 94 1,026 84
4 Central 11 1.4 235 100 1,223 100

As listed in Table D-2, the South Zone meter basins are the highest contributors to I/1 fiows in the city.
Meter basins b and 8 contribute almost 50 percent of the peak I/1 flows, but comprise only 29 percent of
the sewershed area and 29 percent of the pipe within the city.
As discussed in Appendix A, pumping station data were analyzed and peak inflow was estimated. Based
on these modeling results, peaking factors were caiculated as listed in Table D-3. While there are ratios
that are within the expected range {e.g., Pease and Parrish Pump Siations), there are other pump station
basins that have high peaking factors {(i.e., Settler’s Point, Canemah, and Cook) that may warrant further
field investigation,

Table D-3. Pump Station Peaking Factors

Ratio of peak

Pump station name M.eter ADWF, existing simulation Peak inflow, existing simulation

basin no. mgd | gallons per minute (gpm) mgd ~ gpm flow to ADWF
Central Zone _ . L ' ' B
Pease 13 0.16 110 0.50 47
Settler's Point 16 0.17 119 1.34 931 8
South.Zone ' ' ' o
Canemah 5 0.06 38 0.52 360 9
Parrish 12 0.20 139 0.70 485 3
Cook i2 0.09 66 0.93 647 i0
Barclay Hills 5 0.08 59 0.45 309 6

Identifying 1/1 Sources

--The crux-of-developing-an-effective I/l reduction program is to identify.the sources-of 1A within.abasin . ... _

the most common of which are shown in Figure D-2. This section identifies some of the more successful
techniques available to identify I/ sources.

‘BrownsoCaldwell
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Inflow sources include the following:

+ Manhole covers and frames

« Basement sump pumps

« Foundation and area drains

« Pipe cleanouts

« Roof drain connections

« Cross-connections to stormwater system

Techniques available to identify inflow include the following:

«  Smoke testing-A nontoxic, odorless, non-staining smoke is injected into the collection system via a
blower. The smoke will travel throughout the system and detect specific inflow points such as storm
sewer cross-connections, roof connections, yard and area drains, foundation drains, and faulty
service connections. In some cases, smoke testing will reveal locations of defective pipes and joints.

« Dye testing-Dyed water is injected into catch basins or storm drains to check for public storm drain
cross-connections. Dyed water can be injected into downspouts, area drains, and floor drains to
check for private sector connections to the sanitary sewer.

- Visual inspections-Visual inspections include the internal pipe closed-circuit television (CCTV}
inspections performed by Gity staff and can include external inspections conducted at the ground
level.

Infiltration sources include:

« Defective areas of pipes and manholes

« Defective pipe joints and manhole connections

» Defeclive service laterals and lateral connections to mainline

As shown in Figure D-2, infiltration is the result of groundwater entering into the collection system at pipe
and manhole defects.

Techniques available to identify infiltration include:

= CCTV pipe inspections—CCTV inspections are an excellent tool for identifying structural and
operational defects in the collection system, but they are not always good at identifying specific
locations of I/1 due to the temporal nature of I/1. in general, the identification of separated and
broken joints, holes in pipes, and many other forms of structural decay indicate potentlal sources of
I/1. It is difficult to quantify the amount of I/1 from the inspections.

»  Exfiltration testing—Exfiltration testing primarily identifies mainline defects, as service laterals
cannot be isolated easily and tested with this method. This method is sensitive to the groundwater
elevation at the time of the test and is most reliable in periods of dry weather or, at a minimum, after
several days without significant rainfall. Exfiltration testing should be performed in similar
groundwater conditions in both the pre- and post-rehabilitation stages.

»  Flow monitoring—Flow monitoring is the primary tool available for quantifying the amount of |/]
coming into the collection system. Flow monitoring is required throughout dry and wet periods to
establish both the base flow and wet weather contributions. Judicious use of flow monitors within a
basin will help identify the I/l contributions for smaller, more localized areas. Flow monitoring also
can be used to guantify inflow contributions into the collection system.

Browna= Caldwell
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Figure D-2. The variety of I/1 sources requires a combination of field investigation and
pilot rehabhilitation projects to help focus resources

All existing smoke, dye, CCTV, maintenance records, etc., should be collected and reviewed for the South
Zone meter basins. If there are gaps in any of the records, then further testing should be conducted. City
Engineering and Operations staff should jointly develop a field investigation strategy to identify the most
appropriate methods to be used in collecting the additional information. This approach, along with City
staff's existing knowledge of the collection system, should yield an effective program for identifying and
quantifying |/1 contributions. The resulting Information should be used to identify appropriate I/
reduction projects.

Step 6. Develop |/l Reduction Projects

Sewer and manhole rehabilitation to reduce 1/1 can be on a block-by-block or basin-wide basis. The
approach will depend on many factors, but in general, the condition of the sewers, the surface and sub-
surface conditions {(under road or gravel, in bedrock or soil), and available funding for the project will
dictate If It is feasible to rehabilitate the entire basin or simply focus on the worst defects. In addition, if
storm cross-connections, broken pipes near streams, roof drain connections, etc., were identified in
Step 5, then these isolated sources should be corrected.

In several locations where long-term rehabilitation projects have been initiated, pilot projects have been
conducted prior to commencing any large-scale rehabilitation program. The purpose of pilot projects is to
perform a single type of rehabilitation on an entire sub-basin that can be monitored before and after
system rehabilitation to determine the impact of the approach. This allows rehabilitation methods to be
basis. Rehabilitation technigues that have been used in other pilot projects include main line and lateral
connections only; main line and the laterals to the property iines (lower laterals) only; laterals from the
property line to the building {upper laterals) and lower laterals only; and upper laterals only.

| BrownoCaldwell
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Understanding the lateral contributions to the I/l problem would provide important information to assist
policy makers in adopting this or alternate approaches. Ultimately, the City may elect to follow practices
employed by humerous other agencies and adopt a lateral replacement policy.

To plan for I/1 abatement, the City needs to estimate the i/l removal that can be expected when
rehabilitating the system. Figure D-3 shows the anticipated removal percentages of rainfall-derived /1
(RDI) depending on the extent of rehabilitation. The removal percentages are based on several pilot
studies and projects in Sweet Home, Oregon. The work consisted of rehabilitation of sewer mains and
lateral connections only, laterals only {both lower and upper)}, and full rehabilitation of the mains and
entire laterals to the building. It can be seen that full rehabilitation was much more cost-effective than
partial rehabllitation. These types of reductions have been validated by I/1 work performed throughout
the country.

65%

Rehabilitation of sewer mains  Rehabililation of sewer mains  Rehabilitation of sewer mains
only and laterals in ROW and laterais up to bulldings

Figure D-3. Percent of RDIl removal possible

Additional investigations can and should be conducted to focus I/i reduction efforts to achieve the
highest benefit for the investment. However, for comparison purposes, construction costs were
calculated to holistically replace and rehabilitate, respectively, the pipe in each basin using open-cut and
trenchless methods on the three different scenarios {mains only, mains and lower laterals, and mains
and lower/upper laterals). Table D-4 lists the key statistics of the meter basins, including the assumed
number of laterals and pipe length by pipe diameter in each basin. Tables D-5 and D-6 list the
approximate construction costs by basin. The basins are ranked by cost-effectiveness of the work ($ per
gallon of I/1 removed). Costs are for replacement/rehabilitation of small diameter (15 inches and
smaller) sewer mains only and assume one lateral per parcel in each meter basin. Costs do not account
for any additional needed stormwater conveyance or for administrative, design, construction
management, or other ancillary project costs such as traffic control and bypass pumping.

i+ =
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Table D-4. Basin Characteristics

l Number Length of pipe by pipe diameter (linear feet)
Me";er basinno. | Zone ass::lf'ned 6" 8" 10" 12" 15" 187 to 547
| laterals
SouthZone . - o Lo - .
8 South | 1,051 5,954 38,108 2393 5,064 402 598
5 South | 2,589 19,068 102,438 5,191 9,137 4349 12401
12 South | 2,231 3,074 97,273 7,132 6,415 0 4286
North and Central Zones ' e '
2 Noth | 421 351 29,833 331 783 0 0
13 Central | 1,603 2,711 71,171 4,051 3,434 3,956 2,050
16 Central | 1,504 2,770 58,446 . 1,970 2,413 1370 0
3 Central | 327 3,256 17,331 1,642 203 0 0
14 Central | 358 422 17,020 1,115 2,040 196 a1
1 Noth | 368 0 24,614 0 1,484 2,978 1529
15 Central | 1,078 2,899 37,789 1,643 2,911 0 20
4 Central | 717 4,991 47515 888 3,144 1,336 22635
| chytotal 12,248 45,496 541,538 26,356 37,028 14,587 43560
\
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Table D-5. Comparative Construction Costs for 1/1 Removal Using Open-Cut Replacement :

Replace mains only Replace mains and laterals in ROW Replace mains and laterals to private building
N _ Peakl/i, {20 percent of peak 1/1 removal) {40 percent of peak |/ removal) (65 percent of peak 1/1 removal)
Meter basin no.| - Zone mgd I/l removed, | Open-cut cost, | $ pergallon v Open-cut Cost $ per I/1removed, | Open-cutcost, | % pergallon
! - ! removed, s " | gallon ! o
mgd $million removed med $million removed mgd $million removed
SouthZone - 7 7 7 7
8 South 4.00 0.80 12.8 16 160 16.0 10 2.60 18.1 7
5 South 7.44 1.49 36.4 25 2.98 442 15 4.34 19.4 10
12 South 3.68 0.74 284 39 147 351 24 © 238 38.6 17
South Zone subtotal 3.03 71.6 26 6,05 952 16 9.83 107 11
Northand CentralZones - | | o
2 North 0.89 0.18 7.7 43 0.36 9.0 25 0.58 9.8 17
13 Central | 2.53 0.51 22,1 44 1.01 269 27 1.64 30.1 © 18
16 Central 1.60 0.32 16.6 52 0.64 211 33 1.04 241 23
3 Central 0.45 0..09 5.7 63 0.18 6.7 37 0.29 7.3 25
14 Central | 0.43 0.09 5.4 62 0.17 6.5 37 0.28 7.2 26
1 North 0.50 0.10 7.3 74 0.20 8.4 43 0.32 9.2 29
15 Central 0.57 0.11 11.2 98 0.23 14.4 63 0.37 16.6 45
.1 Central | 138 0.28 14.5 53 0.55 16.6 30 0.89 18.1 20
North and Central subtotal 1.67 80.5 54 3.34 110 33 5.43 122 23
City total 4.7 168 9.4 205 15.3 229

*The cost-effectiveness realized in Meter Basin 4 is because a high amount of pipe in this basin is larger diameter (greater than 15 inches) and I/I removal rates did not change even though
rehabilitation costs assume that only 15-inch and smaller pipe Is rehabilitated.

Brown o Caldwell
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Table D-6, Comparative Construction Costs for /1 Removal Using Trenchless Rehabilitation

3 Rehab mains only Rehab mains and laterals in ROW Rehab mains and laterals to private building
Vetorbac . Peakl/l, {20 percent of peak /1 remeval) {40 percent of peak I/1 remaval) {85 percent of peak1/1 removal)
elerasin "10' ne mgd rernlﬁ \I,e d, :;::zhészz $ per gallon remlg ‘:e d. Eﬁzzht::: $ pergallon remlg\: od, Trenchless_ rf:hab $ per gallon
| med $million removed md $million removed med cost, $million removed
South Zone | . o ' _ _
8 South 4,00 0.80 34 4 1.60 6.5 4 2.60 8.6 3
5 South 744 149 103 7 238 18.1 6 4,84 233 5
12 South 3.68 0.74 73 10 1.47 13.9 9 239 184 8
South Zote subtoetal 3.03 209 7 6.05 38.6 6 9.83 50.3 5
North a‘nd'Cenj:réI Zones ' _ . . . I _ - ‘_ . _ - _ -
2 Naorth .89 0.18 1.8 10 0.36 ) 3.0 8 0.58 39 7
13 Central 2,53 0.51 5.1 10 Lo1 9.9 10 1.64 13,1 8
16 Central 1,60 0.32 38 12 0.64 83 13 lo4 11.3 11
3 Central 0.45 0.09 1.3 15 0.18 23 13 0.29 3.0 10
14 Central 0.43 0.09 1.3 15 017 2.4 14 0.28 3.1 11
1 . North 0.50 0.10 23 23 0.20 3.4 17 0.32 4.1 13
15 central | 057 0.11 25 22 023 5.8 25 037 79 21
4a Central 138 0.28 3.7 14 055 59 11 0.89 7.3 8
North and antral subtoial 1.67 21.8 13 3.34 40.9 12 543 53.7 10
Chytotal 4.69 827 939 795 153 104 |

aThe cost-effedtiveness realized in Meter Basin 4 is because a high amount of pipe in this basin is larger diameter (greater than 15 inches) and 1/l removal rates did not change even though
rehabilitation giosts assume only 15-inch and smaller pipe Is rehabilitaled.
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Three important conclusions can be drawn from these tables:
« Trenchless rehabilitation is far more affordable than open-cut replacement.
« Addressing mains as well as upper and lower laterals provides the best value.

« The value of rehabilitation/replacement work beyond the South Zone meter basins quickly
decreases.

To reduce costs and gain the greatest [/l reduction for the City's investment, it will be important to
narrow the focus within the South Zone basins further by conducting investigations as defined above in
Step 5. Since the South Zone meter basins are falrly large, projects can be delineated further by field
investigation, cellection system operator knowledge, and examination of maintenance records.

As described in Section 4 of the SSMP, a majority of the sewers that are predicted to surcharge under
existing flows are located in the South Zone meter basins. As 1/1 projects are defined, further analysis
should be completed to determine if I/l abatement work could defer or even eliminate the need for
future upsizing,

Lastly, defining cost-effective [/1 projects requires consideration of the costs of conveying and treating
the flows. In spring of 2014, TCSD initiated a district wide I/] investigation that will look into the sources
of I/l throughout the service district and identify where cost-effective |/l removal may be realiazed. Since
Oregon City is part of TCSD, discussions should be initiated and mutual decisions made to determine the
appropriate scope and funding for future |/l reduction projects.

Step 7. Perform Post-Rehabilitation Monitoring and Modeling

Post-rehabilitation monitoring and modeling should be used to determine the impact of |/| reduction
activities and specifically, the impact of rehabilitation projects. Also, this information should be used to
further refine the focus of the |/ projects.

Although there are many different ways to approach I/l reduction projects, the common denominator is
that there needs to be a way to quantify I/l reduction achieved from the various efforis so that mid-
stream refinements to the program can be made and future investments can be better focused. For the
City, this would be done most efficiently by conducting pre- and post-rehabilitation flow monitoring and
recalibration of the hydrologic medel and/or pre- and post-rehabilitation exfiltration testing. The key
ingredient in determining the impact of rehabilitation is having sufficient and accurate flow and rainfall
data that is collected at similar locations so that a direct comparison can be made between pre- and
post-rehabilitation results.

By implementing Steps 5 through 7, the City can expect to further quantify I/ problems, focus the I/
reduction program, and quantify the impact of specific projects. This will aliow the City to continue
working toward the goal of reducing peak wet weather flows in a cost-effective and flexible manner. By
addressing I/1 with a methodical and long-term approach, the City can expect to minimize the financial
burden of the projects, while implementing a program for improving system performance.

Brown«~eCaldwell
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Appendix E-1. ExIsting and Future Modellng Results
Existing Pipe and Marhole

Exlsting Sewers - Exlsting Flows

Exlsting Sewers - Bulidout Peak Flows.

Upsized Sewer - Bulldout Peak Flows

Plpe [D

Length ()

U/3 MH
Depth fy |

Ave Plpe
Depth (f)

v

Peak Flow

@m et | g

Cumreht% | U/SMH | CumentU/S
‘Capaclty | Gurrent | MHFreeboand

Fusre % | U/SMH
Capachty Future
Used® | g/p?

Future U/S MH
Freeboard (H) ®

U/SMH Furture U/S MH Unit Cost:

Futured/D*|  Fraehoard (1) {$/%

10433_10457 3.4 3.

10444_i0445 3.7 10.5 )

16428_128186 L3 114 ]

T0452_10546 10.1 112 3

10455, 18095 154 B35 e

T0456_10444 0.6 0.4 1z

10457 10458 82 85 12

10458_104sa 88 10.0 fF)

10453_12818 1z 15 12

10470, 13786 105 00 3

10477_10459 &3 §2 [

10478_10477 127 10.0 B

15473_i0478 [EN) 128 8

10480_10479 5.4 113 ]

10481_10480 125 L0 ]

10494_12987 137 108 []

10505_12292 5.8 74 8 Y 2
10506_12985 100 [ [ 95
10545_13152 124 113 120
10547_10575 120 101 115
10548_10549 121 1 113
10549_10547 327 5.1 25 116
10850_10548 a8 150 135 55
10557_10830 233 108 133 10.0
10552_10553 16 104 K1 0.0
10553_10551 216 17 i3 1.3
1055410552 151 104 104 0.4
10572_10546 7 118 21 i3
18575_10554 208 103 103 )
10613_10618 109 7.0 5.8 6.1
10613_10619 5§ 23 67 5.6
10614 16820 372 5.9 53 59
10630_12815 368 L 154 109
10629_1085% 106 12 111 111
10630_10645 282 (e 121 3
10648_10629 100 104 112 0.4
10652_10613 79 10.1 5.5 93
12815_10622 271 152 126 143
12816 10672 198 16 17 iz
12817_10456 138 119 113 116
12818_10455 205 120 27 115
12985_10a94 86 T2 104 70
12986_10433 328 89 5.5 56
12987_12986 175 7.9 [ 75
12992_10506 714 39 95 fA
13152_10550 382 10.1 2.5 [X]
1378610844 306 100 58 93
18032, 12817 180 8.7 128 134
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Appendix E

Exigting Plpe and Manhole Existing Sewers - Existing Flows Existing Sewers. - Buildout Peak Flows Upslzed Sewer - Buildont Peak Flows.
i [
Average Exdsting Cument % | U/SMH { CumentU/S Funre % | U/SMH Upsize Peak | Future
Fipe ID Owner Lengthmg' I;:. "'S“IM(:’ ::E:?; Rounded :ﬂ:i:;; Capachy Pe;:;w Capaclty ; Cument | MHFreeboard ?e;:;" Capachty | Future ::": Uf gl-: Diameter | Flow Capadity Fu::’ > :“:, 2 :’:“;:;5[:;': u::;;:st cu::: (:;m Project Name
4 i Depth R Lgpm} Used' } g/p? " used® | d/m? sk iy Em) | Used! re /] ®
10038_10053 TCSh 394 k E Nu projects
10050_10051 | Tesp 502 6.3 B:5 10 5.1 537 .
10051_10052 TESh 472 6.8 B8 10 5.6 537 -
10052_10039 TCSD 106 6.8 8.5 10 5.6 837 n
10053_10054 TCSD 499 i B2 LT 10 - 6.9 837 -
10054_10055 TCSD 377 7.2 72 10 9.9 537 -
10055_10763 TCSD 375 13 6.8 10 - 6.0 537 -
102838_10491 ot 28 9.4 4.5 10 2.2
10330_12658 oc 330 6.3 Til 10 6.0
10358_11785 oc 200 7.9 5.8 € 7.6
1038211788 | . oC 155 57, 4.7 6 15 1,722 1,282 L
10383_11729 ac 125 6.7 12 10 15 1,692 1,279 80% 5.4
[10422_10480 oc 301 E B 1a [ 394 128 2.5
10423_10430 ac 322 10.2 126 14 g 371 92 . 9.9
10430_10431 ac 275 S150 120 14 8 855 97 14.8 114 148 114 14.8
10431_16432 [ 179 9.1 10.4 14 8 928 93 8.9 117 83 117 g 8.3
10432_10487 oc 165 CALT 83 10 [ 883 102 11.5 119 “1L5 119 11,8
10487_10453 ot 201 5.0 5.5 [] g 407 105 122 122
10483_10422 [+ 33 ‘B2 8.0 10 8 - 389 - 106 - 80 130 5.9 130 59
10488_£0288 [3 315 112 10.3 13 8 1,415 144 111 168 111 168 R 111
10430_10459 [ 12 72! 9.2 10 8 3,668 128 1.1 153 Tl 163 .1
10491_10492 oc 309 9.6 9.9 10 3 1,157 153 9.5 180 9.5 180 9.5
10492_10742 oc 255 16.2 ELx: 14 8: 741 160 10.9- 186 100 186 10,0
10740_10747 [ 10 10.1 10.2 14 g 322 203 9.8 243 9,7 243 9.7
10742_10743 oc 402, 115 111 14- 3 388 166 111 189 111 194 111
10743_10744 0C 335 10.8 9.9 10 8 936 180 10.5 222 10.6 232 10.6
10744_10745 oc 186 S -9.2 10 [ 1436 - 192 89 227 8.8 227 3.8
10745_10745 oc 127 93 8.1 10 ] 585 195 8.0 230 9.0 230 9.0 -
10746, 10740 [ 316 .68 8.5 10 B 309 201 6.4 236 6.4 - 236 5.4
1074710750 oc 301 10.2 4.5 10 ] 603 213 [E] 248 9.8 248 X
10748_10770 oC 191 85 82 10 16 627 252 9.1 288 (X3 288 9.1
10750_10748 ¢ 50 8.9 82 it 10 883 213 8.6 243 5.8 249 B.6
10759 12944 TCSD 374 : 10.6 10.5° 14 48 19,483 5,674 5.0  T,805 (X 9,226 86
16760_10753 TCsh 212 12.0 113 14 48 19,438 5,667 [1X] 7,799 10.2 9,221 10.9
160761_10760 TCSD 500 1LG . 115 14° 48 13,488 -} 5,658 8.5 7,770 9.2 9,193 9.0
10762_10761 TCSDh 147 8.4 9.7 10 48 21,238 5,650 6.8 7,76 6.6 9,183 [5 6.4
10763_12950 TCSD 160 |5 . 63: 8.6 10 24 . 5923 - 5,247 6,155 - 7,572
1676410765 | TCSD 420 5.9 5.8 3 24 8,654 5,254 5,162 7,578
1076510778 { TCSD 18 [1.7°58 7.5 10 24 38,773 5,255 5.1, 6,164 5.1 7,579
1076910787 ¢ 178 13.9 12.6 14 12 2,396 376 13.6 464 13.6 464 13.6
10770_10771 " 0¢ a7z . 8.9 8.2 . 10: 10: 602 264 85 300 . 8.5 300 8.5
10771 10772 0C 358 9.6 10.4 14 10 604 269 4.2 30T 9.1 307 9,1
10772_10773 0G.. 346 | 113 81 16 10 - B85 275 16.8. 315 - & 10.8 315 10.8
10773_10769 0c 25 5.0 8.4 10 10 6,526 276 315 315
1077812698 | TCSD 150 84 39, 10 24 51,848 | 5272 0. 8.0 - 6,188 | 0} 8.9 7,603 8.9
10787_10738 ot 59 114 111 14 12 2,398 376 B 111 466 11,1 466 11.1
10788107389 oc 160 i.10.8- 101 14 12 - 2,396 378 10.5 488 105 469 10.5
10783_10793 0¢ $0 9.4 8.8 10 12 4,397 381 9.2 470 9.1 470 9.1
10790,_10791 TCSD 197 R 48 5 1z 5,541. " 388 58 433, 0! 5.8 483 B 5.8
10791_10792 TCSD 230 EX 7 10 12 5,929 391 4387 487 B
10792_12943 | TCSD 138 | 18- 123, 14 12 . 5,762 394 116 439 116 489 11,6
10733_16790 [ ‘resD 106 8.2 71 10 12 3,959 385 478 8.0 476 8.0
10938_14968 ¢ 47 . C T3 LN 10 12 1,851 1. 408 424 (XN 424 7.0
10950_11325 oc 312 149 12.6 18 15 1,913 1,110 1,202 | 14.1 1,285 | 8B% 14.1
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Appendix E-1. Exfsting and Future Madeling Results

Appendix E

Existing Pipe and Manhole Characteristics Exjsting Sewers - Existing Flows Existing Sewess - Buildout Peak Flows Upsized Sewer - Buildout Peak Flows
Average Exlsting Cument% | U/SMH | Cument U/S Future % | U/SMH Upsize Peak Future %
Plpe ID Owner | Length {f) 1;";; SH'M;D ::::I::f; Rounded s::::f:;ﬁ; Capacity Pe[:k:‘l;w Capaclty | Curment | MH Freeboard ) Peak Flow Capaclty | Future ::": u:;S M: Dlameter Flow Capacly us :MI 2 Future uf M': U:;l ;:;’t W?T;m' Project Name
Depth (1) tgpm) P! Dsed? d/b? "3 Vsed® d4/b? eboard () iy {gpm) Used® Future d/D°|  Freeboard () ost{$}
10951_10950 o 315 173 16.1 18- 15 1,745 1,102 CUE3% - 0.6 165 % BT 16.4 1,262 165
16952_10951 ¢ 175 13.0 15.1 18 15 4,818 1,024 0.3 12.5 12.5 1,183 12.5
10353_10952 [ 205 121 12.5 14 15 2,018 L0190 0.5 114 114 1,160 11.4
10960_10853 [l 360 122 12.1 14 15 1913 1,008 0.5 11.5 115 1,151 115
10951_10960 [ 165 9.2 0.7 13 12 2,088 756 0.4 ] 8.7 877 8.7
11130_11938 | TCSD 177 20.6 17.6 13 24 8,849 [XE 0.5 19,5 19.1 7,426 19,1
11131 11132 TCSD 439 5.2 312 18 22 16,345 4,963 0.4 5.5 53 7281 5.3
11132 11136 TCSD 561 56.2 3.3 18 18 7,851 4,972 0.6 B5.3 50.5 7233 54.9
11133_11135 TESD 300 6.5 7.0 10 18 2,281 4,988 3.6 5.3 7,303 8.3 -
11134 11133 TCSD 300 8.5 7.5 10 i8 125 4,982 7.5 5.4 21 7,299 7.4 537 -
11135_11692 TCSD | - 366 76 74 10 18 8,281 4,994 8.7 [ 7,310 6.4 -
11136 93134 | TESh 300 55 75 10 18 7,125 4977 55 21 7,203 5.4 537 -
11137 _11130 TESD 140 126 16.3 18 18 16,416 2,204 - 1.7 11.8 2,866 116
11138_11131 TeSh 380 14.7 165 14 24 14,759 4,954 13.9 13.7 7273 13.6
11139_11130 [ 198 8.5 6.5 10 15 4,637 442 [F] 8.0 1,780 8.0
11140_11130 oC 214 4.5 135 14 18 4,225 445 1,792
11141_12930 Tesy 342 9.4 9.4 10 24 27,862 2,276 5 9.0 2.0 2,574 9.0
11142_14304 TCSD 17 7.4 7.8 10 24 24,081 2,254 7.0 10 2,599 7.0
11143_11166 ac 168 13.3° 143 18 12 - 1,202 1340 108 1415 10.8
11144_11143 [ 209 12.6 13.0 14 12 2,303 12.4 12.0 1,407 1% 0.E 12.0
11145_14289 oc 54 7.8 8.3 10 10 1101 75 7.6 : 7.6
11147_11145 0C 189 2.8 8.8 10 10 1,352 9.6 9.6 9.6
11148_11147 [ 140 9.6 ‘8.7 10 10 794 9.4 9.4 9.4
114811146 | 06 | 352 71 23 10 10 766 ) 5.9 X
111650_11149 oc 77 6.0 5.5 1 10 831 58 5.8 5.8
11152_11167 0C 229 170 157 18 12 1,298 16,7 15.7 15,7
11153_111585 TCSh 499 120 14.5 iz 21 2,403 0.7 9.8 24 10.8 993 -
11154 11181 TCSh 481 215 240 18 21 2,451 20.2 19.8 24 20.1 993 -
11155 _11154 Tesh 499 17.0 193 18- . 21 2,403 - 15.7 J18.0 24 15.6 993 -
1116011162 TCSD 493 284 228 18 21 2,944 25.2 25.0 24 251 993 -
11161 11160 ' | TcsD 261 285 26.5 18 21 2,403 25.2 2439 24 25,1 993 -
11162_11137 | ¥ese 501 19,1 15.6 18 18 5,901 18,5 184 18.4 -
11166_11152 0 218 153 16.1 18 12 1,150 15.0 133 13.2
11167_12713 ot 290 14.4 10.5 14 12 1,883 14.1 13.6 13.6
11174 11134 ot 303 8.7 13.5 14 10 127 9.5 4.5 9.5
11184 _12070 ac 393 173 19.7 18 10 318 168 16.8 16.8
11191 11174 at 27 8.8 93 10 10 350 8.8 8.6 8.6
11271 _11272 ac 199 11.7 11.0 14 15 2,025 10.2 1089 10.9
11272_11273 [ 130 10.4 10.5 14 18 2,929 9.5 5.5 95
11273711236 oC 27 10.7 111 14 18 1,069 9.9 5.9 95
11276_11288 TCED 319 112 123 14 24 6,346 103 10.3 10.3
11277_112B9 TCSD 400 173 20,2 18 24 5,501 163 163 16.3
1127814314 TCSD 141 12.0 11.2 - 14 24 £,002 11.1 110 118
11279_11280 1]+ 10 123 119 14 24 3,431 10.9 10.8 10.8
11280_13680 TCSD 12 115 11.8 14 24 2,902 108 10.7 10.7
11281 11237 oc 379 172 13.6 14 10 842 16,8 16.8 16.8
11287_11276 TCsh 3r 110 111 14 © 24 10,916 2,184 03 10.3 - 102 10.2
11288_11277 | TCSD 201 134 15.3 18 24 5,636 12.8 12.5 12.5
11283 _13007 TCSD 240 232 20.9 18 24 4,705 22.2- 22,1 22,1
11230_18033 TC5D 348 14,1 12,2 14 24 8,106 13.4 13.3 13.3
11296_11272 0C 27 128 1L6 14 10 434 118 11.g 116
11207_11278 ot 92 10.0 111 14 10 1,012 5.4 33 3.3
11309_11313 ot 93 . 13.0 15.5 18 15 4,140 . 18.5 . 18.5 g 18.5
11311_11312 oc 358 232 23.5 18 15 1,594 1,132 | 8T% 0.6 224 % L2050 223 L 223
11312_14088 | OF 101 238 23.7 18 15 1,686 1135 | €7% .| 0.6 73.1 [ 78% [ o7 F3.0 1298 | 1% | BT 230
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Appendix E

Existing Pipe and Manhole Characteristics Existing Sewers ~Existing Flaws Exlsting Sewers - Buildout Peak Flows Upsized Sewer - Buildout Peak Flows.
Average Existing Cument% | U/SMH | Cumentll/S Future % | U/SMH Upslze Peak | Future
Plpe D Owner | Length {i) :" s N::'ﬂ ;:g;"(’; Rounded IET:r::fa::r:] Capacity Pet:k:l:w Capaelty | Current | MH Freeboard Pe:gl;::w Capaclty | Future :mr ULS m: Dlameter | Flow Capaclty F Ws:"::z :utu:’u;s MI: u?;t /c;;’t cug::;:;tal Project Name
| ept{fy | Dep Depth (1t | {&pm) p Used® | a/p? e Used? | aq/p? | Treencard o wom) | useat ORI reehioard ()
11313_11315 oc 38 | I50 1.7 13 15 2,343 1,203 113 1,392 5% 0.6 112 0.6 113
11314_11315 ac 402 C 122 12,5 .14 © 15 - 1,583 1,220 11,3 1,408 89% ! 112 R 112
11345_11314 oc 71 115 118 14 15 7,424 1,208 11.1 1,334 111 111
1131611317 oc 27 . 12.9: 130 .14 . 15 1,851 1,231 12.1. 1417 L ITH 120 12.1
11317_11271 [T 300 13.1 12.4 14 15 1,788 1,263 123 1,448 - 81% 122 12.2
11325_11311 [ 382 224 | 228 18 15 1,875 1,121 - 218 1,30¢ =70% 2LE 21.6
11331_10938 [ 381 2.0 7.6 10 8 360 1.7 140 ; .7 7.7
11334_12759 oac 284 1113 ~8.2- ] 1% 13- a77 10.7 524 LEGARE 10.7 10.7
11345_12948 TCSD 175 113 0.6 14 48 18,743 9.8 8,394 g 9.7 9.5
11347_11346 TESD 319 3.3 9.9 - 10 48 21,788 7.0 - 8,393 6.8 2]
11348_11351 TCSD 282 123 12.4 14 48 21,679 10.8 8,383 105 10.3
11351._11352 TC5D 103 ‘12,5 12,6 14 43 21,458 110 8,385 10.8 10.6
11352_13323 TCSD 334 128 13.0 14 48 21,011 111 5,390 10.9 10.7
1141511417 TCSD: 500 ‘T4 4 10 18 10,329 6.6 7304 B4 6.4
114156_11418 TCSD 503 6.4 7. 10 18 10,518 5.6 7322 5.4 5.4
1141711416 TCSD 499 R [X 10 18 10,340 6.6 . 1,313 5.4 5.4
1141%_11431 TCSD 498 B3 3, 10 18 8,880 74 7,331 7.2
11441_10050 TCSD 433 18 7.0 10 18 5,183 . 6.7, -6,329 21 5.5 537 -
11692_11653 TCsD 480 7.2 7.l 10 18 8,281 83 .0 6.0 -
1169311694 TCSD 501 7.0 7.6 10 18 - 8,476 6.1 5.8 5.8 -
11694_118%5 TCSD 190 4.1 6.5 10 18 8,305 73 7.0 7.0 -
11695_11696 | TCSD 191 4.8 5.5 3 18 -, 7,701 T
11696_11697 | TCSD 293 63 6.2 20 18 8,446 5.4 5.1 5.1 -
11697_11648 Tesh -330 B2 - 73 1] 18 9,694 5.4 5.1 6.1
11698,_1169% TCSD 503 a4 9,7 10 18 10,299 76 74 7.4
11699_11415 TCSD 500 111 - 9.2 10 18 10,329 103 10.1 10.1
11774_14130 TCSD 269 6.5 7.3 10 18 1,738 682 0.5 58 5.3 5.8
11775_11774 TCSD 371 5.5 6.5 140 18 - 1,738 87T 0.5 5.4 2% 5.6 5.8
11776_11784 [ Tesp 239 1.7 13.3 12 21 1,202 720 TLT 10.6 1,143 95% 9.6 10.5
11779 11776 TC3h 350 9.0+ 10:.4 14. 18 - 2,314 694 0.4 84 . 1,120 fndsses 7.5 8.2
11730_14195 TCSh 116 9.3 8.8 10 18 1,810 438 Ry 8.7 206 % j 0.5 8.6 B.5
11781_11775 | TCSD 262 5.7 6.6 10 18 1,760 - 482 - 04 ] 5.2 814 EAE 0.5 5.9 5.9
11782_11780 | TCSB 514 16.7 13.0 14 12 959 16.1 159 15.9 -
11783_11782 | TCSD. | 298 466 16.6 18/ 12 755 16.0 - 15.7 ) 15.7 -
1178411153 TCsh 13 148 134 14 21 4,438 13.6 12.7 24 13.5 797 -
11785_13636 0c 20 R 3.5 - 6 16 2,177
11787 14208 0oc 131 8.7 10.4 14 12 1,144 5.4 5.9
11758_11809 ac 141 33 2.0 14. 12 1,322 124 113 118
11797_12866 ac 382 3.7 153 18 15 1,486 12.6 11.3 12.5
11788_11887 ac 20 138! 49 [ 15 1,844 1,554 84% 1495 | - 81%
11798_10382 [ 159 7.7 6.7 10 15 814 6.6 1,549 5.1 1,496 6.4
11300_10353 oc 104 ‘111 [ 10+ 15 1,393 1,283 - 92% 10,1 1,548 84 1,491 9.7
11804_11800 oc 341 16.5 13.8 14 15 1,651 0% 13.8 1,428 86% 0:9 15.4
11805_11804 ac 220 EER Ny 13 15 . 1,479 1,451 98% 18 5.9
11806_11805 ac 151, 7.3 74 10 15 1,470 51 1,458 99% {it 6.8
11807_11806 oc 277 3B B.8. [ 15 1,220 1472
11808 _11807 [ 264 45 41 [ 15 1586 3% 1,475 93%
fiiate_1is0s | oc f 268 || 108 7.5; 10 12 1360 TT% - 8.9 1.5t0 % ST 9.5 -
1188711797 0C 136 6.0 9.8 10 15 1,783 92% 1,576 88% )
11996_12009 [ 14 T 12.1 iq 12 - 2,545 0.4 --10.3 - 0.4 103
11997 _11998 oc 291 1.7 12.0 14 12 1,226 0.6 11.2 0.6 112
11993_18009 oc 31 123 9.3 10 12. - | 1,338 0.5 158 0.5 118
11899_$4158 oc 39 164 16:3 13 12 276 149 142
12609_11887 oc 190 134, 126 14 . 13- 1,123 : 12.9 0:6 128
12670_12072 ac 439 221 19:5 18 10 512 g I 215 0.6 215
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Oregon City Sanitary Sewer Master Plan Appendix E

Appendix E-1. Existing and Future Modeling Results

EBxisting Pipe and Manhole ¢ ten R R R Existing Sewers - Existing Flows Esisting Sewers - Buildout Peak Flows + Upsized Sewer - Buildout Peak Flows
. Average Existing ComentU/S Fumre% | U/SMH Upsize Peak
Plpe ID Owner | Length (f) I;'I:;:‘:; ;::;I:;J Rounded m‘“"gpl:: Capacity Peak Flow Cument | MH Freeboard PE[:"::]W Capachty | Future :um:u;smz Dlameter | Flow t/smH meu:;sut: u::;:nm nu::lt;nlal Project Name
Death () 1 tgomy w° P sedt | gt | PRy | gy Fieobcard ® ®
12072_11281 [ 108 iT.L 17.1 18 10 | 286 165 376 R0, 164 164
12248_11995 [ 346 8.1 9.9 10 12 1,187 X3 847 i [ 86
12243_13238 [ 390 5.4 7.3 10 12 1,233 649 5 “
12366_12367 [ 234 6.8 144 18 12 1017 96 T 165
12367_12are ¢ 280 2.0 113 14 - 743 116
12368_11783 | TcSD | 208 148 15.7 18 2 1,170 142
12369_12368 [ 54 142 145 18 73 955 35
12370_12369 [ 256 106 124 14 z 1.1ED 0.0
12371_12370 [ 279 2.5 6.5 i) 12 1,078
12372_12871 [} 1] EX3 2.8 5 12 1,066
12375_14617 [ 147 17.2. 143 18 12 630 166
12681_12682 3 258 12.0 10.8 14 12 1,612 113
12582_12585 oc 34 9.7 0.0 6 12 | 2,082 9.1
12555_12586 (3 208 1062 55 6 (] 1878 8.6
12586_12587 o 97 [X] 85 10 12 . 1343 7.7
12587_12588 [ 141 8.9 7.9 10 12 1,364 73
12588 12589 0C 157 76 75 EL 12 1,981 X 5.9
12589_12590 [ 102 8.2 8.1 10 12 2,076 0.6 76 7.8
12690_11787 3 203 Bl .| B4 10 2 2,660 - 0.5 15 75
12620_12627 [ 205 141 117 15 12 961 PS
12621_12681 [ 110 9,6 10.8 14 12 1,348 Hnie 83 BE
12627_12621 oc 215 94 9,5 10 12 1,258 7.9 8.1
12655_10330 [ ap 5,1 57 8 10 927
12656_10358 [ 167 7.8 78 10 12 1,519 15 75
12684_12639 | VCSD | 298 72 | 75 10 - 12 823 6.6 ! 515 6.6
12685_12684 | TCSD | 399 T4 T 10 12 821 [ 513 6.8
12696_12697 | TCSD | 434 8.1 8.2 10 12 . 998 75 5285 T
12697_12698 | 10SD BT 103 104 14 24 5,742 EX] 6528 8.7
12698_10762 | 1CSD | - 198 105 | 94 10 - 48 31,723 | 8.0 9,181 8.8
12633_12700 | TCSD | 167 7.7 [X] 10 12 816 70 517 7.0
12700_12696 | Tes0 | 142 | B3 82 10 12 823 7.7 519 iAl
12713_11139 [ 247 6.6 7.8 10 12 2,459 R 1,785 59
12744_13701 [ 228 14,6 15.6 18 10 1675 14.4 175 14.4
1275318034 [ 113 72 73 10 12 2,298 - : ; 55 525 6.9
12866, 14214 o 165 18.1 173 18 15 1945 1A28 | 73% |0 . 173 . | 1,742 | 90% 16.0 1,678 171
12003_12655 [ 279 7.0 6.0 10 10 935 283 4 [ 369 preeomrad 0.5 [X3 369 6.6
12930_11142 | 1080 | - 157 55 85 10 FL) 25,554 2,293 R X 2,612 TEBL20 9.1 2,599 9.1
12037_11346 | Tes0 | 344 124 133 T4 L] 22,643 5,108 DA 16.9 8,362 | 3 04 10.5 9,781 10.5
13938_12937 | TCSD | 279 121 123 14 48 21,788 6,103 B4 0.8 B35 Fa38%n 0.4 103 5,776 10.2
13933, 13810 | TCSD | 204 117 125 14 a8 21,569 5,081 DA 10.2 8301 [y i 04 EE] 9,722 9.8
12940_12939 | TCSD | 399 118 117 14 48 33668 5,078 B 103 8,297 % [E] 0.0 9,717 y 53
1784312840 | TEsSD 100 141 129 14 48 22,851 6,071 4 12.7 8,289 ¥ 04 12.4 9,703 [Bx 12.3
12944_12943 | TCSD | 347 104 123 14 a8 18,609 5,680 04, 89 7810  penabosisl | 0.4 86 9232 ATk 8.4
12956_10764 | TCSD 7 10.9 B4 10 24 4,089 5247 0,6 X 5,157 oo S 7,572 9.3
13680_11287 | 105D | - 322 12,1 115 14 24 8,948 2,183 04, | 114 2,072 0.4 113 2,458 113
13691,_12903 [ i 58 B4 10 6 933 246 o 55 332 0.4 55 332 5.5
13696_12375 0C 286 33 103 14 12 1,001 323 (X3 426 0.5 26 3%y 0.5
13701_12366 [H 25 6.7 16.7 fE) 1z 7,735 54 16.6 178 T 165 175 i 16.5
1381012938 | T0SD 185 134 127 14 38 72,112 5,098 oA 11.9 8,351 : i 04 116 9,771 0.5 114
13823_11347 | T6sD i7 i13 9.8 16 48 23,867 5,133 ‘B4 8.8 8,393 DEpssath 04 5.8 5813 o 0.5 9.4
14088_11308 [ 94 236 213 18 15 1,674 1167 | . 70% | U6 22.8 22.9 1,331 79% [ 229
14152_10962 [ 170 122 167 14 12 132 503 113 111 710 112
14154_14152 [ W08 152 | 137 | 14 ] 162 606 14.2 139 705 14.0
14156_14154 [ 33 152 152 8 13 395 615 14,1 13.9 711 139
14158_14156 0C | 58 162 15.7 18 12 223 514 15,0 14,7 03 14.8
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Oregon City Sanitary Sewer Master Plan Appendix E
Appendix E-1. Exlsting and Future Modeling Results )
Existing Pipe and Manhals Existing Sewars - Existing Flows Existing Sewers - Buildout Peak Flows Upsized Sewer - Buildout Peak Flows
Average Exlsting curent% | U/SMH | Cumemti/s Future % | /5 MH Unsize | Peak | Futmew
Plpe ID Owner | Length (fty EI'J;'S M ;'E:“ Rounded ::HZ;FM Capatity P'(:k H;M Capaclty | Curent | MH Freeboard Pe[agk:)nw Capactty | Future Em:! uf m: Dlameter Flaw | Capacky Hrs :ﬂH 2 :m: uf M': u'(‘: ?;At l:u::‘t;r;ml Project Name
vt [ Dep vty [PEE L TR P ® P Uszd® | ap® | Froebosrttl i | fgom) | useat |FWRY/PL Frochoard () /!

14180_11779 TC5D 150 8.1 BS 10 18 1,745 686 T4 1,102 6,7 1,080 2% T2
1208412654 oc . 141 s 2.6 16", 8 898 172 7.8 232. - 7.3 232. 78
12331_12334 [i]4] 78 13.4 12.4 14 8 951 64 133 10¢ 133 101 133
12330._12329 [0 160 11.4; 118 . 14 8- 1,169 65 113 -1130. 11.3 113 11.3
12065_12064 ot 206 111 9.6 10 3 514 170 0.4 10.8 231 10.8 231 10.8
12643 12331 oc 378 . 125, 13.0 14 - 3 883 =38 12.4 g4 123 100 12.3
12650126498 oc 378 136 13.1 14 8 400 59 13.4 31 13.4 a1 13.4
1265412658 1 0. 224 |- a1 2.0 10 8 776 177 8.9 237, 8.8 237 2.8
18014 12657 0c 111 7.3 7.1 10 8 a58 244 7.1 331 7.0 331 76
10323_18614 | Of - 286 _iBE 79 10 8 1,016 - 208 83. a7 83 274 83
12653_10323 oL 17 7.9 8.2 10 8 1,016 208 .7 271 7.7 271 7.7
12651_12650 ac 347 ‘110 . 123 . 14 ] . 1,028 4 11.0 4 110 4 11.0
13683_12652 ac 12 11.9 12.1 14 8 1,045 0 119 [ 119 1] 119
12652_12651 oc 21 123 11.7 14 & 1,036 1 123 1. 123 1 12,3
12658_18013 oc 117 g8 10.3 14 8 1,280 173 BE 233 8.8 238 8.8
180:13_12853 oc 218 111.8: 9.3 10 B . 1,133 182 117 242 156 242 11.6
18015_12085 ac 104 110 11.6 14 8 1,016 144 10.8 205 10.7 205 10.7
1232918015 ac 131 (122 116 14 8 . 456 124 - 12.0. 171" 118 171 g 0.4 119
14533_14534 0c 04 12.5 118 14 [} 528 ] 12.5 19 12.4 is 12.4
14534_14535 0c 66 10,7 - 101 14 B. 443 . 10 10.7 21. 10.6 21 10.8
13536_14671 0 127 7.5 11.0 14 ] 434 15 7.4 24 74 24 74
14671 14672 oc -290 ‘145 . 133 14 B 416 17 . 14.4 31 i 14.4 31 o 144
14672_18015 oc 101 120 11.5 14 B8 1,056 12 12.0 33 119 33 11.9
14535_14538 oc 227 ik 8.5, 10 8 442 13 9.4 23 9.3 23 9.3
14195_11781 TCSD 232 4.4 7.6 10 18 1,781 48% 0.4 7.9 808 A S 0.5 7.7 BB [onrdaniay 0.5 kA
14206_11788 oc a3 © o121 12.7 14 12 1,164 1,424 10,7 1,469 9.8 1,472 100
14214_11784 oc 208 16.6 15.7 18 15 1,960 1,435 3% 15.8 1,751 B9% 146 1,685 86% 15.5
14288 11124 0C 291 ;B3 105 . 14 0 1,098 1p2 8.2 102 8.2 102 B2
14288_14288 0¢ 12 8.8 8.6 10 0 1,099 95 8.8 85 8.5 95 8.8
14304_11130 CSD 354 S B2 14.4 18 24 24,076 2,327 1.8 - 2,648 SR 1.8 2,633 7.8
14314_18006 TESD a7 10.5 10.2 14 24 5,042 2,267 0.4 9.8 2,578 G 9.6 2,565 9.6
14323_11278 TCSh 43 L 113 14. 24 8,113 2,253, 04 9.9 , 2570 9.8 2,556 9.8
14617 _14542 oc 166 114 9.3 10 12 1,326 338 04 - 111 441 11.0 11.0
14842 _12372 oc 238 Ll 5.1 6 12 385 340 0.4 6.7 444 6.6 6.6
14937_11296 oG 83 15.8 14,4 13 10 958 532 G 15.4 552 15.3 153
1423814937 [ 318 1240 140 14 10 1201 . 530 7. 0.5 116 550 11.6 116
14540_14938 ac 108 128 124 14 1 1,201 518 b5 12.4 538 124 12.4
14941 14940 [ 78 N 19 14 10 1,480 514 [X] 8.7 534 8.7 8.7
14368_14969 oc 231 8.0 FUE] 14 12 1,448 414 0.4 7.6 433 7.6 1.5
14969_14970 ac L 1122 14,2 18. 12 - 979 449 0.5 1.7 A58 .7 11.7
14970_14971 oc 330 16.1 15.9 18 12 335 461 [nicBE%A: "0.6 156 481 15.6 156
14371_14972 [1] 12| 1sT 14.8 18 12 626 483 Th. - b8 " 15,1 503 15.1 15.1
14972_11334 [ 150 13.4 123 14 12 1,226 494 0.5 13.0 5ig i3.0 13.0
18606_11141 | 168D | 102 ||. 8.4 X3 . 24 5,051 2270 [X] 8.1 2,582 [RE1%iT . 04 9.0 9.0
12667 _11290 TESh 20 18.5 16.2 13 24 6,230 2,252 04 17.7 2,560 0.5 176 176
15009_11999. o¢ 233 CER 11.4 14 12 3,485 574 . i i B.1 692 6.0 5.0
18033_14323 TCSD [ 163 10.5 14 24 8,149 2,262 04 9.8 2,569 [X] 9.5 9.5
[{B034_14841 | oC 58 75 32 16 0 1,485 511 04 | 7.1 531 [ 71 7.1
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Appendix E-1. Existing and Future Modellng Results

Appendix E

Exlgting Pipe and Mantial ) ‘Existing Sewers - Existing Flows Existing Sewers - Bulldout Peak Flows . Upsized Sewer - Buildaut Peak Flows
Average . Exdsting Curert® § U/SMH | CumrentU/S Fiture % | L/SMH Upsks Peak Futre %
flpe 1D Owner { Length (f) I;J ef ;M(:, ;'::;I:f; Rounded :f::i:rr; Capaclty Pet:::)w Capaclly ; Cument { MHFreeboard P’z;:;' Capaclty | Future ;mr U; 5 MI: Dlameter | Flaw Capachty Fu::s :":’ z Fukire u’: M': Ur(': ;:;st c":::::;w Project Name
? Depth (R) feom) Used® § d/p° iw? usea! | ope | Freebomd® o) ) | usedt fed/ Fresboard {f
! i <17 South Modai: - : :

5_I - 538 194,127 |  Dhvislon Street
10057_10172 98% 10.4 TH 93% - 10.4 10 114 514 72,918 13th Street
10060_10170 .98 542 9.7 10 15.1 514 111,222 13th Street
1006310064 108 585 10.8 10 16.9 877 97,388 | Divislon Strest
10064_10060 10.5 592 10.5 10 16.1- 17 74,337 13th Street
10071_10063 0.2 549 10.1 10 16.6 il 112,280 |  Divislon Strest
1008g_10135 0.4 4.5 2,138 389 0.5 - 8.5 9.5
10082_13037 81 538 ¢ e 0.8 8.1 8.1
10033_135310 12.2 747 122 12.2
10122_10177 1% 8.5 861 - 13% 8.5 6.5
10123_11365 78% T.1 1,516 9% 71 7.0
10124_16123 T0% 121 1,481 0% 12.1 12.1
10125_1e124 11 1,084 - Bk 10.1 10.0
10128_10125 94% 10.0 1,053 94% 10.0 9.9
10127_10126 12.7 1,031 12.7 12.7
10128_10127 11.6 1,001 11.6 11.6
10129 10128 3,780 111 76 111 11.0
10131_10129 2,468 10.4 953 [nian: 104 10.4
10132_10131 2,081 9.8 932 9.8 [X]
1015210157 2,08% 5.5 376 5.5 5.5
10156_10259 1,714 18.1 1,006 18.1 18.1
10187_10273 1,782 8.0 1,452 5, 8.0 8.0
10158_12403 S L74 5.6 1,736 55 8.9 ' -
10170_10171 572 13 V6 . 7.3 10 1.7 372 75,618 13th Streat
10171 _10057 583 726 10 5.8 372 126,350 13th Strest
10172_10173 1,071 4.4
10173_10122 972 8.7
10175_10132 2455 9.0
10178_10175 1,216 129
10177_10176 981 14.4
10135_10186 - 3,197 82
10186_10183 14,310 8.4
10189_10380 11,463 9.9
10180_13058 22,100 3.4
10191_10190 13,147 113
10134_10716 5,004 9.8
10205_10206 4,827 10.5
10206_10208 3,774 9.7
10208_10215 38 9.9 10.0 10 i3 5,108 6. 19
10215_10714 130 10,1 [E] 10 34 23,328 03 9.4
10236_10665 199 12.6 16.5 18 12 4,815 4% 0T 119
10237_10236 78 9.6 111 14 12 4,885 L 12% O 9.0
10259_10157 346 7.3 7.3 10 3 957 B1%: 0.6 659 arz 128,789 12th Street
10281_30734 TCED 121 8.2 8.7 g 1) 5,187
10264_10269 TCSD 282 7.5 B.2 i 45 24,678
10265_10264 TGSD 27 7.8 7.7 1o 45 48,253
10266_10668 | TCsD | 8 9,0 5.2 10 30 10429
10267_10266 TCSb 269 3.2 11.1 14 an 10,668 5.1
10268_11382 TCSD 391 8.6 7.6 10 - 45 21,313 X1
102689_10268 TCSD 79 8.7 8.6 10 45 24,473 53
10270_10271 (g 194 11.2 130 14 ] 1,654 109
10271_10093 0c 138 149 145 18 ) 1,402 14.5
10273_10237 - o 271 8.5 9.6 10 12 4,908 8.9
10312_11859 oc 260 9.1 8.0 10 10 806 8.3 430 127,524 Hazehwood
10334_11725 ac 307 14.5 19.2 18 15 1,457 14.0
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Appendix E-1. Existing and Future Modellng Results

Exsting Pipe and Manhole Characteristics

. Eadng Sewers - Existing Flows

Existing Sewers - Buildeut Peak Flows

Upsizad Sewer - Bui ont.Peakl.-'les

Appendix E

H Average Extsting Giment% | U/SMH | Cument U/S Fuome % | U/SMH Upslze Peak | Future
Plpe ID Owner Leng'lhm* [:2’:::; ::‘::(pf; Raounded I?Ic:n::i:::n; Capachy Pi::r Capacity | Cument | MH Freeboard Pe.;:]w Capacly | Future :m: I.I;S M': DIameter Flow Capaclty u/s M 2 :"m: U; s M': u?:cm c":"‘t":‘" Praject Name
| Peraal Depth lgpm} used® | g/p? e sed' | aqrp? | Treeboan® {in} gpmy | useqt |FUONRC/DT] Freeboard ffy /0 ot (%)
1037910194 [ 263 || 182 123 18 18 11,352 2,208 YR i7.8 2,24% B 17.8 2,248 3 17.8
10380_13078 ac 267 202 20.3 18 18- - |- 11,452 2174 0 it 18.7 2,215 19.7 2,215 19.7
10864_11402 [ 234 19.0 13.3 14 12 4,733 3,653 76% i 13.2 3,666 . 7% 182 3,780 7% 18.3
10665_10664 [ 36 204 | 18.7 18 i 2,503 3,624 . 18.4 . 3,637 184 - 3,751 183
10668_18000 TESh 43 34 53 6 30 7361 16,428 18,364 18,445
10669_1067( TCSD S5 8,1 18 10 36 10,562 16,431 5% . 18401 - . 18,478
10670_102E5 TCSD 45 75 78 10 36 9,490 16431 18 369 18465
10671_10672.  TCSD 248 HEE 32 - 6 16. 5,545 - |- 4,873 6,581 | 6,628
10672_10673 TCSD 86 33 B 5 16 7,937 4,812 6,589 B3% 8,633 B4%
108673_10261" | TCSD B9 © BT 7.4 10 16 6,425 4,876 5.8 6,593 5,638
10683_10633 [ 321 [X] 9.4 10 8 458 211 7.7 213 i 0.5 7.7 213§ 0.5 7.7
10685_10630, oc. 180 ;108 12.1 14 18 2,519 3,168 9.3 3,211 8.2 3,211 9.2
10680_10691 ac 14 133 133 14 18 4,817 3171 | BB L] 3 12.1 3,213 (e 12.0 3,213 1. BT %: ), 12.0
10691_10205 ac 161 1134 125 14 18 2,863 ] 3,194 12,1 3,235 12.1 3,235 12,1
10694_10683 0c 2713 9.8 10.3 14 12 3,061 2,937 96% 8.9 2,877 97% 8.9 2,977 7% 8.8
10695_105%4 ac. 253 || 2114 106 14 12.- 2,457 2,919 6.9 2,959 | 6.8 2,959 5.8
10696_10695 s 15 EE] 10.2 14 12 6,770 2,903 63 2,943 | 63 2,944 53
10697,.10536 oc 268 . 82 %1 15 12 3,046 - 2,901 6.1 - 2,841 50 2,942 80
10699_10837 ac 274 1.2 8.2 11 12 3,578 2,896 6.4 2,935 5.4 2,935 6.4
10700_10539 ac 8 71 7.1 10 12 3584 2835 - 5.4 2874 6.4 2874 5.4
10702,_10700 ac 238 [X) 7.8 10 12 4,146 2,835 1.8 2,874 7.8 2,874 7.8
10704 _10702 ac 26 8.3 = B4 10 12 4,494 2,804 - 7.7 - 2,843 7.7 2,843 |- 7.7
10714_10715 14 B2 8.7 8.4 10 24 22,808 5,424 8.0 5,484 8.0 5,430 8.0
10715_13370 ac 37 © 8. 13.1 14 24 67,601 5,497 - .7 5,565 77 5,561 A 7.7
1071610215 oc 257 10.5 103 14 13 7,063 2,247 9.9 2,288 9.9 2,288 04 2.4
10722_10267 TCSD 378 82 112 14 24 7,165 5,030 6,981 7,013 98%
10723_10722 TCSD 10 4.5 6.9 10 24 6,556 4,370 6,847 6,881
10727_10728 | TCSD 223 CA65 | 16T 14~ 24, 6336 4,956 64 5,824 6,862
10728_10723 TCSD 81 3.8 7.2 10 24 6,022 4,965 5.4 6,834 6,868
10729_10671 TCSD 309 3.2.. 32 g’ 16 - 7,159 4,895 6,567 42% 6,614 92%
1073413881 TCSD £ 4.2 9.4 10 18 6,925 4,773 7.9 6,617 96% . 6,660 96%
1073610737 TCSD 250 3.1: 31 .8 18 - 7,895 4,957 6,767 86%
10737_10729 TCSD 390 3.1 3.1 [:] 16 7518 4827 6,550 84%
16795 10158 i OC 326 - 0.4, 8.3 10 12 1549 |- 1576 5.4 1581 - 5.3 5.5
10803_10829 oc 117 13.3 1140 14 15 1,568 1,037 12.5 1,053 125 : .5 126
10804, 10803 - 0c 406 8.2 10.7 14 15 1568 - | 1,022 7.4 1038 74 - BE%: R 74
10809_10310 ¢ 130 18.1 14.8 18 15 1,460 1,168 i7.4 1,186 17.4 1,186 81%. 0.6 174
16810_10817 ac 233 -11.4 12.4. - 14 15 4,073 -1,183 0.9 1,201 198 1,201 10.9
10811_10809 oc 241 9.6 13.9 14 15 1,453 1,112 8.7 3,120 8.7 1,130 8% 8.7
10817_10818 o¢ 210 ‘13.4 1277 14 15 6,747 - 1,235 13.1 1,253 13.1 1,253 13.1
10818_11454 0¢ 182 11.% 13.5 14 15 4,200 1,247 11.4 1,265 . 114 1,268 0.8 114
1082610334 i .0C 332 113 129 14 15 - 1,463 548 . CAbT 563 0.4 10.7 563 1.4 10.7
10827_10826 ac 118 4.8 2.0 16 18 1,453 367 381 ; :
10828_10827 [ 41 5.2 R 6, -15 .| 1368 360 . 373
10829_10830 0c 128 8.6 8.3 10 15 1,338 1,044 7.8 1,063 7.8 7.8
10830_10832 -} 0C 111 |} 1.9 0 10 - 16 1,470 - 1,081 7.1 1,069 &3 7.1
10831_10204 oc 241 © 223 15,5 18 15 1,307 692 222 708 222 22
105832_10833 o 20 Bl 55 ¢ & 15. 1460 1,057 EER 1,075 .53 53
10833_10811 ot 113 4.8 12 10 15 1,486 1,065 1,082 EEE
10863_10864 [ 57 - B 8.7 & - 12 3,866, 1,219 1,242 0.4
10864_10866 ot o4 6,1 5.7 [ 12 3,508 1,284 X 5.7 1,306 0.5 5.7 5.7
10866_11282 ot 133 5.3 58 & - 12 4,786 -+ 13147 A 1,336 - 0.4
10368_11348 0 £ 5.0 6.1 10 10 1,717 645 E 651 0.4
10863_10863 [ 266 [| 77X 6l 10 12 2,652 933 0.4 6.E 938~ 0.4 6.5 6.6
1091811863 [ 120 114 10.6 14 10 1,230 996 . Bi% i 99% - Bl%: 8.9 12 10,8 632 75,758
10326_13206 1] 41 80 120 M4 10 5,370 1,615 REN 7.7 1,619 0.4 - 7.7 7.7
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Appendix E

Appendix E-1. Existing and Future Modeling Results ] ]

Upsized Sewer - Buiklout Peak Flows

Existing Pipe arid Manhale Charactedistics Exlsting Sewets - Exlsting Flows Existing Sewars - Buildout Peak Flows
Average | . Exlgiing Cument% | U/SMH | CarentUs$ Future% | U/SMH Upsize Peak Future %
Plpe D Owner | Length {ft) I::;;M(:& ::::?;J Rounded E::r:it:;; Fapacity Pe;;:; . Capadty | Gument | MH Freehoard PZ‘;:]“ Capactly | Future :um'r: u;s MI; Dlameter Flow Capaclty vss :‘H 2 Future U/ MI: U:;t;)nﬂ cu:::;lal Project Name
Bepth (1 {epm) Usea® | ¢/p? e usesl | gpe | Frecboam® ) | f@om) | useat |FWred/0CL Frechosr ()

10927_10828 [ 232 7.3 7.7 10 16 2,267 1586 | T0% a0 6.7 1,580 0% - ] 6.7 1760 | T8% [X3
10928_10927 [ 261 8.0 7.6 10 10 1,362 1,281 99% 7.3 1,284 93% 13 12 1,460 | . 66% 74 336 103,447 Hazetwood
10930_10928 [§ 89 B.2 8.1 10 10 304 1,269 6.6 1273 6.0 12 1460 | 99% T4 336 35,100 Hazewood
10991_13051 [T 218 81 7.3 10 1o 664 03 06 12 1,067 93% 6.6 430 105,766 Hazelwoad
10992_104991 [ 109 114 9.7 10 10 654 810 74 12 1,034 97% 9.9 4490 83,202 Hazelwood
10993_10932 [ 295 B.A 9.9 10, B 837 226 6.5 232 [¥] 0.4 8.1
11041_10533 [ 305 10.4 5.4 10 [ 570 212 %iE 0.4 16.1 FiT) LG .4 101 05 | 101
11044_10992 - ¢ 179 10.2 10.8 14 ] 390 676 &75 - 10 3.4 514 92,088 Hazelwood
11045_11044 [\ 431, 118 110 14 8 502 869 668 10 102 514 321,253 Hatelwood
1104718025 [ 227 10.6 104 14 8. 511 . 253 265 0.5 163
11105_13188 0C 32 115 113 13 18 106,648 880 1LY 3,782 0.4. igeTT [Z 16.9
11106_11105 [ 115 7.3 94 u [ 443 F1E] 948 PS P
11365_11366 [ 43 7.5 99 10 12 7229 1,513 73 1519 R 7.3 03 72
11366_11367 []3) 22 12.3 128 14 12 65,130 1,515 2.0 1,520 xS 12.0 [X] 119
1.1367_18008 [ 172 13.2 14.7 18 12 3,987 1,526 . 124 1831 0.5 12.8 [(X3 [FX]
11382_11383 | Tcsb | 204 6.5 7.2 10 45 21,074 | 21,133 I 29,186
11383_11384 | TCSD | 200 7.8 6.4 10 45 23,202 | 23874 25994
11384_11385 TCSD 242 4.9 6.7 10 - 45 22,984 | 23331 26,001 26071
11385_11387 | 168D | 247 8.5 85 18 a5 23,347 | 23,8992 57 26,012 5.6 26,083 5.6
11387_11389 | 1CSD | 280 8.4 FH/A [ [} 35,198 | 23,994 6.0 26,012 58% | 0.6 5.9 26,087 |- 5.9
11395_11387 oc 139 10.8 15.8 18 15 3,036 3,640 8.7 3,640 8.7 3,986 8.3
11395_11335 | OC 20 9.0 9.9 10 12 5038 3,541 18 3,542 0% 7.5 3,888 71
11367 11383 [ 140 20.8 14.3 18 18 7,405 3,804 19.8 3,694 |7A50% 18.7 4,048 | 19.6
11402_11396- | OC 250 7.6 B3 10 12 2549 3518 3,515 15 3,850 6.7 443 110,616 12ih Street
11426_11444 [ 86 7.6 8.7 10 8 650 447 1 69%Y; M7 }E9% 528 7.2
11427_11426 [T3 165 7.7 T.7 10 8 428 a7 447 522 6.5
11444_16686 [T 39 9.8 10.5 14 8 5245 503 98% 503 96% 10 597 | 062%,: 0.6 9.3 514 19,941 |  Divislon Street
11445_11446 oC 7 8.0 0.1 10 12 9,950° 2,063 ° 7.7 T 2,104 T 1.7
11446_10088 [ 231 102 101 14 12 5,787 2,078 9.8 9.8 2,119 | % 0.4 9.8
11452_11486 oc | - 204 4.7 5.6 10 15 1,440 1272 1,290 90%
11453_11452 a6 [T 7.0 [X] [ 15 1,433 1,259 6.1 6.1 1,277 8% 6.1
13454_11453 [ 120 152 111 14 - 15 1,43% - 1,254 143 143 1,272 85% 143
11457_11445 0C 286 8.5 82 10 18 12,388 2,063 8.1 8.0 2,103 8.4
11458_11501 [ 239 7B T.6 16 12 4379 ) LT14 7.4 74 1,750 TR 7.4
11467_11457 oC 186 8.4 [X] 16 18 9,387 1,39 [X] BS 1,588 LE]
11484_11506 oc | 375 1.5 8.0 10 12 3,668 1,319 7.1 7.1 1,338 7.1
11485 11484 0c EIE] 7.0 7.3 10 12 3237 1,296 5.5 6.5 1,315 6.5
11488_11435 [ 175 145 10.7 14 . 15 1347 1,283 13.7 13.7
11501_11503 0C 153 14 B.2 10 12 4,331 1,730 7.0 6.9
11503_11508 [ 279 X 5.0 10 12 3123 | 1747 8.4 8.4
11506_11531 [ 255 B 8.7 10 12 3856 1,686 0.5 8.0 7.9
11508_11367 [ 165 5.1 92 10 12 4,052 1757 05 85 8.6
11514_11427 [ 23% 8.1 T8 10 8 622 492
111515_11516 [ 218 55 113 13 -8 1,409 312 23 83
11516_11536 [ iz0 14.1 12.8 14 B 316 463 12,1 122
11518_11615 [ 262 83 8.4 10 8 1,017 208 Bl B.1
11531 11458 [ 309 9.1 [X] io 12 3312 1,699 8.5 BE
11535_11514 [ 212 115 9.8 10 8 841 477 7.2 7.2
115465_11647 0¢ 230 89 9.0 10 12 168 2,168 15 a43 101,788 | Lian Avenue
11547 11670 [ 5 X 9.0 1t 1= 4504 2,185 0.5 TRT 8.5
11549_13872 (3 35 [E] 5.0 10 12 £,088 2,663 0.5 5.4 [}
11550_10704 [ 282 49 [X] 10 12 5,164 2,802 0.5
11560_11595 [ 265 80 17 10 B 1964 571 0.4 1.7 T
11564 _11549 3 462 69 (] 10 12 4,406 2,660 |- 0.6 6.3 ‘5.3
11569 11832 [ 343 9.9 110 14 12 2571 2,584 15 586 204,517 | Lion Avenue
11570_13748 [ 33 88 85 10 12 2,459 2,268 92%
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Appendix E

Pipe and Manhole Chamacteristics Existing Sewers - Existing Flows Existing Sewers - Buildout Peak Flows Upslzed Sewer - Buildout Peak Flows
Average Existing Cument% | U/SWMH | Cumert U/5 Future % | U/SMH Upsize Peak Firture %
PipelD Twmer | Length (i} ::;M;: ::EI:I?;) Rounded :::::i::rn; Capaclty Pe(:k:;m Capacity | Cumemt | MH Freeboard Pe;;:;’* Capactly 1 Future :m:ULSMI: Dlameter Flow Capacity lF":fsTHDz ::m:aui SMI: u?g/(:llm cu;r:::(‘l;ml Project Name
| Perne P Depth () {gpm) 4 vsed® | d/b? m? Usea? | uyp? | Freeboant ) {in) @m | used! red/ eshoard i)

11E81_11536 i) 223 || 11 8.0 10 12 4,851 2,153 0.5 6.6 2,177 0.5 6.6 ¥ 0.5 [
11582_11583 oC 223 || 5% 54 6 12 5,659 1,328 5.5 1381 0.3 5.5 03 55
11583_11596 ot 335 45 72 10 12 3,218 1,347 1371 0.5
T15¢3..11681 oc 187 6.5, 6.8 10 13 4,406 2339 gasacwanl 05 60 [ 2,163 80 0.5 60
11584, 11593 [ 148 6.4 65 10 12 4,128 2,112 [ieineRd 05 5.9 2,135 6.9 0.5 54
13595_13012 oc 506 7.3 85 10 E] 1464 674" Xl 7.0 L 71 0.4 7.1
11586_13012 [ 49 9.5 9.7 10 12 4,528 1418 Y] 9.1 1481 9.1 [ 9.1
1180211637 | TCSD 253 [ 57 3.2 3 12 ZA3T 876 [E] 899 0.5
11603_10736 | TCSD 302 4.2 3.6 & 16 8,168 4,960 X 6,879
11606_1160F [ 55 T10.T 74 10 18 1,158 4,192 5 9.8 5,158 46 9.6
11618_11620 | TCSD 22 38 4.7 3 12 5,466 956 976
11620_11602 | TESD 86 45 a1 & 12 1,808, 961" 983
11g21_11603 | TCSD 119 3.2 3.7 3 12 4,099 784, 815
11637_11621 | TosD | 195 AR 3.0 . 3 12 3493 820 ¢ . 842
11638_11618 oc 1698 41 4.0 [ 12 1,644 945 968
11639_11638 [ 242 3.8 40 5 12 865 1,355 1,356 . PS 'PS
1171111713 (3 339 143 10.3 14 15 3,117 310 14.0 323 0:27 14.0 14.0
11713_10828 [ 351 . B4 5.8 6 15 1,470 50 L 035 6.0 6.0
11724_10831 [ 109 226 2.7 18 15 1,450 220 0.5 220 22,0
1172511724 |- oC 307 24.0 233 18 15 1,447 234 05 234 234 ]
11832_11835 [ 41 12.1 12.4 14 [ 324 . 5.6 6.3 15 2,623 11.0 598 24,341 Linn Avenue
11845_11564 [1] 315 T19.7 | 98 10 1277 2347 83 8.0 1§ 2844 12,0 443 133,464 | LinnAvenue
1184810869 [ 172 72 1.1 10 10 1,719 5.8 6.7 020 6.7
11856_10930 [ 123 169 121 13 10 1,629 153 153 1,487 15.4
11867_11856 [ 23 153 15.6 18 10 698 14.4 14.4 13 1,662 14.5 796 18,052 Hazetwood
11858_11857 . 0C 132 - 10.9 13.1: 14 A0 867 39 8.9 12 1,367 10.1 632 83,522/ |  Hazelwood
11859_11858 [ 105 7.0 9.0 10 10 1,214 1,782 98% 12 1353 6.0 430 51,370 Hazetwood
11862_10312 [ 0C 355 9.7 %4 10 0 . | 804 1,017 12 - 1,178 8.9 490, 173,929 Hazetweod
11863_11862 [ 30 9.8 5.8 10 10 1481 5.0 1,00, - 12 1,161 [4 8.3 490 14,549 Hazeiwaod
12271_10271 oe | a8 || 73 111 14 8 2,956 7.2 B4 12 64 72
12401_10273 0C 184 4.9 T2 10 12 1,780 1,804 15 1813 443 81,202 | 12th Street
12402_12401 [ 367 3.4 41 6 12 1522 1,792 15 1,807 237 85,858 121k Street
12403_12402 [ 114 13.8 8.6 10 12 1,708 10.5 1,768 10.4 1,884 122
12791_12792 [ 130 [ 103 KED 10 N 15,184 FE 6,132 0.4 9.5 .- 5,199 5 0.4 95
12792_12793 0C 141 5.6 5.1 10 22 21,870 5.0 5,149 04, 6,216 )
12793_11606 0c. 184 [ 6T 87 14 2 23,038 6.1 . 6.0 [ 6,225 i oA 6.0
13012, 11584 0C 110 9.8 8.1 10 12 3,437 92 92 2,143 0B ]
13051_10918 oc . | 331 [| T1E. 36 10 10 619 12 1,084 64 430 162,156
13061_10265 [ 86 9.9 8.8 10 24 50,456 (X 94 0.4
13066_12171 oC 276 || . 7.0 71 10 ¢ | 3,452 [ 8.9 6.9
13078_10379 oc 279 20.4 19,3 13 18 11,453 19.9 18.9 199
13086_10089 [H 385 || 1123 105 14 ] 1,342 1240 12.0. 124
13087_10270 [ 247 T4 §.3 10 8 1,780 7.3 T2 72
13088_13086 | 06: | 2715 . 10 [ 10 R 1817 [ 68 6.8
13089_13088 0¢ 217 T8 7.4 10 3 1,548 7.6 7.6 7.6
13090_13920 oC 291 NEE 9.5 10 § 1,510 7.1 71 A
1310013090 [ 266 7.2 7.2 10 B 824 6.9 [3X] [X]
13188_1318% 0C. 31T 423 | 1Y 14 18 5,121 113 115 115
13189_13180 [T} 337 13.1 14.7 18 18 5,123 127 12.3 123
13190_13181 [ 3az 162 14.8 18 18 .| 5611 1,924 04 5.6 153 15.3
13181_13192 [ 359 13.3 12,1 14 18 5,185 1,740 04 12.7 12.4 12.4
1319213193 . | OC 189 163 121 14 18 " 5,153 1,675 . A 10.2 9.9 9.9
13183_13194 ot 353 134 13.6 14 18 5,108 1,691 0.4 12.8 0. 12,5 12.4
13194_13185 [ 241 138 | A e 18 5219 1,682 04 13.2 0,6 . 123 123
13195_13196 [ 233 11,1, 10.9 14 13 5,163 1,661 10.5 "0 0.1 10,1
13186_13197 0c 29 16.9 113 14 18- 5,014 1,585 10.3 05 10.0 10.0
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Appendix E

Exizting'Pipe and ‘Manhole Characteristics Existing Sewers - Exiting Flows Edigting Sewers - Buildout Peak Flows Upsized Sewer - Buildeitt Peak Flows
Averape Exlsting Current® | U/SMH | Curert U/S Future % | U/SMH Upsize Peak Furture %
PipeiD | Owner § Length f6 DL:::thMt:’la :::::1; Rounded E::::f:'[:’n'; Gapachy P’;’;:;"‘ Canaclty | Cument | MH Freeboard P";’;:;’” capacty | Futwre :""‘: U'; SME Y Dlametor | Flow | Capachy . u/s :IHN Future ”’; SMH ”’(‘:fm"" CT:::;;GI Projest Name
Depth (f igpm) Used® m° wet' | gp? | Freben® ) | oG | yseq? | rRY/DT|  Fresboari(fy
13197 _{319& o 339 1.8 144 18 21 7,501 1,708 112 3,531 ] 05 114 3,664 1 1039
13188_13199 [ 330 | - AT.0 16.5 13 31 7,931 1,576 165 3,526 0.5 162 3,648 162
13155_133060 [i%s] 148 163 152 fE] 71 5,130 1,686 18.7 3,560 0.5 15.4 3,658 154
13200_13201 [ 334 14.1 135 14 21 7,664 1,671 136 3,560 0.5 JEE] 3,641 [/ 132
13201_13302 [ 14 [EX] 128 14 FX 5,703 1613 125 3,544 0.8 12.1 3,515 12.1
13202_13203 [ 30 12.5 ile 19 21 8,178 1648 114 3548 0.5 117 3615 118
13203_13204 [ 92 10.7 i0.3 14 21 17,323 1,758 163 3,689 03 0.1 3,722 10.1
13504_13205 3 185 10.0 10.7 14 21 21,865 1,171 L] 3,708 ] 95 3,735 (X
1350513206 () 137 113 3.7 14 71 14,233 1810 109 3,762 0.4 10.7 3,774
13306_13307 [ 717 6.0 4.0 g 36 17,788 5390 15.2 5,392 0.5 15.0 5561
13207_13208 [ 51 119 9,5 10 26 32,051 3397 fZme 114 | 5400 03 113 5,558
13208.1320% [ 168 71 [X] [0) 18 33318 3,401 D (X 5,404 03 B.7 5,568
15209_13210 [ 178 5.7 5.4 3 18 13,552 EXLE) 0.4 B& E,308 .5 5.0 5,565
13210_13211 oC 359 5.2 5.1 § ] 531 3467 (X EA13 0.5 5,572
13211 14113 [ 105 5.1 5.0 3 18 13,032 3,406 6.4 5412 0.5 5,571
13213_13213 [T 51 2.3 5.1 3 20 17,320 3,412 5,418 [E3 5577
13213_13214 [ 227 6.0 7.9 10 20 13,852 3,549 54 5541 0.5 53 5,683 |
13214_14108 [ 168 9.9 85 [{1] 20 15358 | 3,556 EX) 5503 [ 92 5,685 [ ]
13215_14108 [ 14 3.9 4.0 6 20 19,153 3572 5,556 (X3 5,694
13216_13217 oc 293 5.8 5.8 3 20 16821 3813 53 5,583 0.4 82 5,707
13217 _13218 oc 318 LX] 3.7 3 20 17519 3,623 5,584 [¥3 5,711
13218_18318 [ 313 5.0 5.6 6 30 15,302 3631 e 5,713 b
13219_12791 [ 168 6.1 8.2 o 20 12,589 3,652 55 5619 | [5] 53 5,728
13748_11569 [[5 32 2.3 9.1 10 12 2476 2373 92% 2310 2,308
13870_13871 o 30 18.1 17.8 18 24 R7,581 5,408 17.7 5567 i 177 5,563
13871 10191 [ 133 17.4 148 i8 24 67,605 5,523 174 5,592 17.0 5588
13881 10727 | TCSD | 167 9.6 10.1 14 18 €416 7,791 59%. 73 B,641 96% B681] 97%
13910_10156 3 26 283 234 18 B &05 TAT 27,7 749 I 27.7 748 g 27.7
13920_13089 [ 35 118 (X 10 8 1,508 116 310 0.3 116 310 0.3 116
13372_13973 ot ) 5.3 5.5 18 12 5,063 2,704 05 2,704 (3
13973_11550 [ 260 7.8 6.4 10 1z 5 085 73 2,758 0.8 73 3758 0.6 73
14108_13216 [ 342 4.0 54 [ 20 18,136 5,565 0.4 5,699 [
14109_13215 ot 180 7.0 5.5 6 20 15,356 8.4 5548 s 0.4 8.3 " 5887 |} 0.4 6.3
14114 13212 dc 258 43 26 5 18 13,082 X 5318 Ak 05 5577 [
14136_10868 i3 451 130 5.0 10 10 1,718 615 0.4 12.6 519 ] 0.4 13,5 618 [Hag 0.4 12.6
18000_1066% | TCSD | 183 7.4 7.1 10 33 15,840 | 16,433 18,365 18,449
13008_10755 at 27 163 128 14 12 4,003 1,554 13.4 1,560 133 1578 13.8
1801913061 oc 230 8.6 82 10 24, 11,872 621 0.5 7.5 5,590 0,5 75 [ 5,887 0.5 75
13025_11046 oc 173 10.2 110 14 [] 568 243 [} ., 256 1 200 [ 53 05 | 9.9
1. The percentage of capacity used is 8 ratio of the modgled peak flow In the sewer to the calculated capacity of the existing sewer using Manning's equation. Celis with 100 percent or more of the existing capaclty used are flagged ir red.

2. d/D is a ratio of the modeled water surface depth in the upstream manhala (d) to the diameter of the existing sewer (D). A a/D ratic greater than 1 indlcates swoharging in the mode! resuits and Is highlighted in red.
3. The upstream freeboard Js the depth in feet #rom the rim of the upstream manhole to the water surface elevation in the MH. Manholes with less than § feet of freeboard are highlighted in red. This value Is not reported for pump station facations, which are indicated with 2 P5.
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B _r_|_) . Project Number/Name
11787_14208 131 a7 12 1,144 54

12627_12621 215 9.4 12 1,256 7.3

|1_Dﬂ58_10011 287 11.1 8 398 2.8 (3) Divislan Street
10158_12403 145 8.1 12 1714 153

10170_16171 203 12.3 8 572 13 (2) 13th Speet
10171_10057 339 6.4 8 583 28 {2) 13th Street
10258_10157 346 73 8 857 1.3 (%) 12th Street
10312_11859 260 9.1 10 806 5.7 {5) Hazelwood
10695_10694 253 11.4 12 2,457 6.9

10696_10695 15 9.1 12 6,770 63

106297_10696 268 9.2 12 3,046 6.1

10795,.10158 326 9.4 12 1,549 5.4

10918 _11853 120 114 0 1,230 740 {5) Hazewood
19930_10928 89 82 10 204 6.5 {5) Hazewood
10991 _13451 218 8.1 0 664 0.9 (5) Hazelwood
10932_10991 109 11.4 10 654 39 (5) Hazelwood
10993_10992 295 8.4 2 837 6.5

11044 _10932 179 10.2 8 350 1.0 {5} Hazelwaod
11046_11044 331 118 a 502 0.0 (5) Hazefwood
1l047_38025 227 10.6 8 51 i

11396_11395 20 9.0 12 5039 e

11402_11396 250 7.6 12 2,549 0.0 (1) 12th $treet
11426_11444 BG 7.6 8 650 0.0

11427_11426 165 7.7 8 A28 0.0

11444 10056 39 9.8 8 526 1E {3} Divislon Street
11514_11427 23% 8.1 8 622 Lo

11536_11514 212 115 ] 841 72

11546_11547 230 8.9 12 108 3.1 (4) Linn Avenue
11669_11832 343 *9 12 2,571 3.2 (4) Linn Averue
11570_13748 33 8.8 12 2,459 2,2

11832 _11845 41 12.1 12 324 6.6 (4) Linn Averwe
11859_11858 105 7.0 10 1,214 49 {5) Hazelwood
11862,10312 355 3.7 10 804 4.8 (5) |
11863 _11862 30 9,8 10 1,481 5.0 (5) Hazelweod
12401_10273 184 4.9 iz 1,780 32 (1) 12th Street
12402_124D01 387 3.4 12 1,522 .4 (1} 12th Street
13051, 10918 33 7.8 10 613 17 (5} Harslwood
13743_11569 32 3.3 12 2476 1.8

18018 13061 230 46 24 11872 7.3

18025_11046 173 10.2 B EEB .0

Notes:

L The percentage of capacity used s a ratio of the medeled peak flow In the sewer to the calcufated capacity of the existing sewer using Manning’s equation. Ceils with 200 percent or mare of the existing capacity used ars flagged in red.
2. g/0 Is a ratle of the modeled water surface depth In the upstream manhole (d) to the diameter of the existing sewer (D). A d/D ratfo greater than 1 indicales surcharging in the model restills and is highlighted I red.
3. The upstream freeboard is the depth in Teet from the rim of the upstreamn manhole to the water surfase efevation in the MH. Manholes with less than 5 fest of freeboard are highfighted in light red.
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Appendix F
Overview of Current and Proposed
Regulations

This document provides an overview of current and proposed regulations that impact the City of Oregon
City's (City) management of the sanitary sewer collection system and provides recommendations for
compliance.

Background

The Clean Water Act (CWA) prohibits discharges of pollutants to waters of the U.S. unless authorized by a
National Poilutant Discharge Elimination System {(NPDES) permit. Unpermitted discharges from the
sanitary sewer system to the waters of the U.S. constitute a violation of the CWA, For many utilities and
cities, their NPDES permits identify requirements for operating and maintaining the municipal
wastewater conveyance and treatment systems.

The current NPDES permit is held by the Tri-City Service District (TCSD) for the Tri-City Water Pollution
Control Plant (TPCP) with an expiration date of April 15, 2016. The permit mentions three specific
requirements regulating the management and the operation and maintenance {O&M) of the sanitary
collection system. The stated provisions are as follows:

« All overflows are prohibited

« Requires program to identify and reduce inflow and infiltration {I/1) into the coliection system

« Permittee must prepare and implement an Emergency Response and Public Notification Plan

The above requirements apply specifically to TCSD since it is the holder of the permit. An Intergovern-
mental Agreement (iGA) has been established between TCSD and the City. It is through this agreement
that elemenits of the permit could flow down to the City. However, as currently written, none of the above
noted requirements are mentioned in the IGA. The City should be aware that the IGA can be updated at
the request of TCSD.

Additional legislation has been proposed that could significantly increase compliance requirements
included in future NPDES permits, Many of these requirements are a part of the proposed sanitary sewer
overflow (SS0) regulations, specifically, the capacity, management, operation, and maintenance {CMOM)
provisions. When and if enacted, the new requirements will dictate more of the day-to-day operation of
the conveyance system than those currently in place. The next section describes them in more detall.

CMOM

In 2001, the U.S. Environmental Protection Agency (USEPA) proposed legislation to significantly reduce
the number and volume of S50s throughout the U.S. The USEPA determined that such actions were
required to improve water quality. The proposed requirements would improve the performance of
sanitary sewer systems such that there would be fewer and smaller S50 events. In short, the proposed
requirements would affect nearly all aspects of sanitary sewer management and operation. As proposed,
each permit holder would be required to develop a CMOM plan comprised of the nine primary elements
described in Table F-1. The activities are primarily a best management practice approach to controlling
SS0s. When implemented, each permit holder's CMOM plan would improve the performance of the
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collection system resulting in much reduced number and volume of SS0s, fewer customer complaints,
improved efficiency of Q&M activities, and increased longevity of the collection system infrastructure.

Table F-1. CMOM Prograzm Elements

Element Purpose Description
Goals should be speclfic, realistic, achievable, and measureabie.
s Determine linear footege of sewers to be inspected annually.
Goals To provide direction on all aspects of o Determine number of manholes to be upgraded annually.
managlng the coflection system. s Upgrade maintenance management system.
s Develop Fats, Oils, and Grease (FOG) Program.
= Set limits on number of $50s per year.
s Write organization aﬁd gavemning body description.
To structure the organization for efficient «  Prepare organization chart
Organization operation and management of the

collection system.

* Write job descriptions.
« Define lines of communication.

Legal authority

To establish the legal authority allowing the
City to direct all critical aspects of sanitary
sewer management.

The City has the legal authority to do the following:

s Control rates.

» Regulate the volume and stength of discharges.
» Manage FOG,

Maintain and replace service laterals.

To eperate and maintain the sanitary sewer

ldentify the O&M activities required io maintain sewers, manholes, pump
stations, force mains, and service laterals.

0&M activities collection system in a way that achieves . . . L .
optimum sewer performance. »  Establish frequencies for performing the required activities that optimize
sewer performance.
Design and To establish minimum requirements for = Detemine minimum requirements for design.
performance collection system design, construction, = Determine minimum requirements for construction materials.
provisions nspection, and ﬂ“?' accoptance. e (Clearly define inspection requirements and train inspectors.
e Clearly define emergency procedures.
Overflow To establish response capabilities for ¢ Provide equipment and personnel training.
Emergency

Response Plan

respanding to sewer emergencies.

Install operating alarm system.

Create public notification plan.

To identify where hydraulic deficiencies

Map collection system completely and accurately.
s Model the collection system including sewers and pump stations.
|dentify potential hydraulic deficiencies and create a plan for addressing the

g:;i;ﬁ e may occur in the sanitery sewer collection deflciencies.
system. = Identify potential operational problem areas and create a schedule for
cleaning affected sewers.
¢ Create action plan for addressing areas with excessive Infiltration /infiow.
Annual self To e\:-a|ua‘te where ‘impm\remems are . Compe?re collection system performance with goals established. to identify
auditing required in managing the sanitary where improvements may be required.

collection system through annual auditing.

« Conduct annual seif-evaluation and practice continuous improvement.

The USEPA's promuigation of the CMOM requirements has stalled; however, elements of the proposed
requirements have made their way into NPDES permits and environmental programs throughout the
country. Within USEPA Region 10, some of the CMOM requirements have been written into recently-

i » o o
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renewed NPDES permits. California has adopted many of the CMOM provisions and they are heing
included in renewed NPDES permits. In Oregon, only a few of the provisions have shown up in recent
permit updates. For example, the City of Salem’s permit requires the following activities related to
sanitary sewer management:

« A plan for reducing inflow.
« ldentification of all potential overflow points associated with a 5-year storm event.
« Establishment of legal authority as required to contro! inflow.

« Reguirement to establish a Management, Operation, and Maintenance Program with similar re-
quirements to those that have been defined for a CMOM program.

It is understood that Salem’s requirements may be a special case. It is believed that the Oregon Depart-
ment of Environmental Quality (DEQ) added these additional requirements to help the City of Salem
address specific deficiencies in its collection system. At this time, these additional requirements are not
being added to all new permits being issued, but DEQ could implement them if cities/utilities are having
problems with S50s.

USEPA on SSOs

The USEPA’s interpretation of the CWA is that any SSO is a violation and exceptions are not allowed.
According to the USEPA, the exceptions written into many of the NPDES permits issued by DEQ are not
allowed, including defining SSO exceptions based on storm events {i.e., 5-year, 24-hour winter storm
event). DEQ's position has been that eliminating all S50s is “technologically impracticable because even
well-designed and operated systems can experience SSQs” {excerpt from DEQ letter to USEPA, Novem-
ber 29, 2011). Furthermore, DEQ’s “alternate approach” suggested that the number and volume of
S§S0s can be reduced and water quality can be improved without requirements that place municipalities
in violation of their permits and exposure to third-party lawsuits. In 2012, the alternate approach sug-
gested by DEQ was rejected by USEPA. Consequently, DEQ has withdrawn the alternate approach
concept and now is promoting USEPA’s Integrated Approach.

DEQ on S50s

In late 2010, DEQ issued the Internal Management Directive Sanitary Sewer Overflows (§50s), (Novem-
ber 2010} (IMD). The IMD provides direction to DEQ staff on what enforcement action to take when an
NPDES permit holder experiences an SSO. The IMD lays out enforcement procedures based on the
following premises:

1. All SSOs are violations.

2. Since not all SSO viclations are equally culpable or injurious to public health, enforcement discretion
can be used to address less culpable violations.

In addition, the IMD helps to clarify certain permit requirements, including the following:

+ Revised S50 reporting requirements, 2009

» S50 reporting follow-up requirements

+« Emergency Response and Public Notification Plans

« Taking enforcement action

The IMD’s instructions on SSO enforcement focus on whether the SSO event is “beyond the reasohable

control of the permittee.” If the SSO event is beyond the reasonable control of the permittee, a warning

letter is issued. Otherwise, the permittee could receive a pre-enforcement notice (PEN). A PEN notifies

the violator that it is being referred for formal enforcement action. Table F-2 is an excerpt from the IMD
that clarifies “reasonable control.”

Brown==Caldwell
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Tahle F-2. S50 Reasonable Control Criteria From DEQ's /4D

1. The eventwas caused by a force majeure event. Force majeure events are those events which can be neither anticipated nor controlled. They
include war, sabotage, unusual vandalism, and extremes act of nature.

2. The 550 was caused by a storm event larger than what the system was designed to handle, as per Oregon Administrative Rules {OAR) 340-
041-0009(6) and (7).

3. The $S0was caused by hydrologic conditions that exceeded those described in a bacteria management plan approved by the Oregon
Environmental Quality Commission, as per OAR 340-041-0009(8) and (7).

4. The $50 was caused by an act of vandalism that could not have been reasonabiy anticipated or prevented by erdinary measures such as a
padlock, cover, orfence.

B. The S50 was the result of an act or omission of a third party not acting as an agent of the permittee.

6. The SS0 occutred despite the fact that the permittee is implementing a good CMOM program. DEQ has not developed guidance on what
constitutes a good CMOM program, and therefore permit staff are directed to USEPA's guidance on the subject.

] Al

1. The system had an adequate level of redundancy against breakdowns and power failures. Appendix F lists examples of the level of redundancy
that DEQ expects permittees to design for and maintain.

2, The SSO was not the resulf of an action or actions initiated by the permittee such as pipe cleaning, pipe repair, or reservoir cleaning.

3. The SSO was not the result of an action or actions by contractors working for the permittee. Examples include pump-around failures or plugs
leftin lines. Such actions are ayoidable.

4. The 550 was not the result of poor or lagging maintenance, or an unreasonable failure to inspect. Examples of such $S0s include those caused
by grease plugs, root intrusion, or debris occurring in lines that have not been adequately inspected or cleaned.

Implementing a good CMOM program can provide a “beyond reasonable control” defense for an S50
event. Conversely, not having a good CMOM program, such as for inspection and cleaning, may void the
“beyond reasonable control” defense.

USEPA'’s Integrated Approach

The USEPA has embraced an integrated planning approach to stormwater and wastewater management.
The purpose of this hew approach is 10 assist municipalities with meeting all of their regulatory require-
ments by having each develop a plan that prioritizes activities and programs for maximum efficiency of
water quality improvement and regulatory compliance. Also, the integrated approach places a strong
emphasis on sustainable solutions, such as green infrastructure that will protect human health, improve
water quality, and support other activities that will enhance the community. The integrated approach
does not reduce regulatory requirements or water quality standards. Instead, it is intended 1o assist
municipalities with prioritizing focus for regulatory compliance. The integrated approach is voluntary and
may not be the best approach for every municipality, but the USEPA believes that it will most help those
communities with many competing regulatory challenges.

The USEPA's overarching principles for implementing the integrated approach (as stated in its Integrated
Municipal Stormwater and Wastewater Planning Approach Framework, May, 20:12) are as foliows:
1. This effort will maintain existing regulatory standards that protect public health and wa-
ter quality.

- 20 This effort wiil allow a municipality to balance CWA requirements ira mamner thatad-— —

dresses the most pressing public health and environmental protection issues first.
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3. The responsibility to develop an integrated plan rests with the municipality that chooses
to pursue this approach. Where a municipality has developed an initial plan, EPA and/or
the State will determine appropriate actions, which may Include developing require-
ments and schedules in enforceable documents.

4. Innovative technologies, including green infrastructure, are Important tools that can
generate many beneflls, and may be fundamental aspects of municipalities’ plans for in-
tegrated solutions.

Brown and Caldwell (BC) recommends the City investigate how adopting an integrated approach to
regulatory planning would benefit the community. Since the City does not have pressing SSO-related
praoblems, BC does not believe that adoption of an integrated approach would offer much benefit or
would provide much impact on how the City manages and operates the wastewater collection system.
The integrated approach may offer vaiue in addressing other regulatory requirements.

BC recommends the City consider implementing some of the CMOM principles since they can lead to
improved sanitary collection system performance and lengthen the service life of infrastructure invest-
ments. In this way, the CMOM principles fully support sustainability concepts and the asset management
objective of overall least cost of ownership.

Developing a CMOM Program

Table F-1 identifies the eight proposed components of a well-structured CMOM program. BC recom-
mends the City consider adoption of some of the most pertinent CMOM concepts since they will improve
the performance of the sanitary sewer collection system. Several work sessions could be held with key
stakeholders to evaluate the strengths and weaknesses of current sanitary sewer collection system
management practices with regard to the recommended CMOM activities. Then, a CMOM strategy
development team could identify the new activities to be adopted and the estimated costs for imple-
menting the identified activities. Finally, the list could be prioritized based on benefit and cost considera-
tions. The cost to develop and implement these components will vary considerably depending on the
City's interest and focus.
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Appendix G

Rehabilitation and Replacement
Technologies

A variety of corrective action technologies are available for application to the City of Oregon City's (City)
sewer rehabilitation and replacement needs. This document describes the various technologies and
presents cost information on those that are most appropriate for City use.

Open-Cut Pipe Materials

A number of pipe materials can be used to replace the City's existing sewers. Many of the structural
defects observed in municipal sewers are due to available pipe materials, their susceptibility to corrosion
and infiltration, and/or poor construction technigues. Brown and Caldwell {BC) recommends that
candidate pipe materials satisfy the following criteria:

« They are resistant to the corrosive environment often found in sanitary sewers.
« They are resistant to erosion due to the conveyance of sand and grit.
« They have structural support adequate to support the expected design loads.

« They have joints that are watertight as required to prevent infiltration and the resulting loss of
bedding and backfill material.

« They are readily available commercially.
Based on these criteria, several materials are recommended for the rigid and flexible classes of pipe.

Rigid Pipe Materials

Three rigid pipe materials meet the above criteria for replacement pipe:
« reinforced concrete pipe (RCP) with plastic corrosion-resistant liner
« vitrified clay pipe (VCP) with fiberglass joints and rubber gaskets

+« polymer concrete pipe

Flexible Pipe Materials

Three flexible pipe materials meet the above criteria for replacement pipe:
« high-density polyethylene (HDPE)} pipe

«  poly-vinyl chloride (PVC) pipe, < 24 inches in diameter

« centrifugally-cast fiberglass reinforced polymer mortar pipe, or Hobas®

All of the above are suitable options for the City. The selection of the project-specific appropriate pipe
material(s) should be made duting preliminary design.
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G-1

| A3




City of Oregon City Sanitary Sewer Master Plan Appendix G

Rehabilitation Technologies

A number of technologies are available for rehabilitating gravity sewers. Rehabilitation technologies can
be fully structural {i.e., even if the existing pipe lost all its structural strength, the rehabilitation method
could still support all live and dead loads) or non-structural {i.e., the existing host pipe must bear all
structural loads). Some non-structural rehabilitation techniques extend the pipe’s remaining life by
stabilizing the pipe, either internally or externally.

The following paragraphs describe technologies for full pipe segment rehabilitation, point repair
rehabilitation, and non-structural (stabilization} rehabilitation.

Fuill Pipe Segment Reha_bilitation Technologies

Full pipe segment rehabilitation technologies are considered when the existing defects are located
extensively throughout the pipe such that point or spot repairs are not feasible. Technologies that were
considered for City use include cured-in-place pipe (CIPP}, pipe bursting, spiral pipe renewal {SPR},
sliplining, and pipe wrap.

CIPP

CiPP is a technology that has been in use in North America for almost 40 years. Rehabilitation is done by
installing an uncured tube that is saturated with resin into an existing pipe. The existing pipe is used as a
form as the tube is expanded against it and the resin is cured. All CIPPliners have four essential
components: a flexible tube, a thermosetting resin that impregnates the tube, a method to install and
expand the impregnated tube, and a method to cure {i.e., harden) the resin. The end result is a
corrosion-resistant, jointless pipe that conforms to the geometry of the existing host pipe. CIPP can be
installed with little to no excavation and it can be a fully structural repair or a non-structural repair,
depending on design parameters. Of the various trenchless rehabilitation techniques, CIPP generally
results in the least amount of internal diameter reduction due to its thin-walled, semi-tight-fit nature.

Installation of CIPP can be performed in difficult locations on aimost any size pipe. However, pipes
greater than 27 to 30 inches in diameter typically require the removal of the manhole top slab or cone to
be rehabilitated with CIPP. Typical vehicle access requirements include large box trucks, boiler trucks,
and possibly scaffolding constructed directly over the manhole. The pipe must be dry during installation,
s0 bypass pumping is required. Installation time could take from a few hours to a week, depending on
location and size. Figure G-1 shows examples of CIPP installation.

This technology is recommended for City consideration in the rehabilitation of sewers with adequate
sewer capacity.

Figure G-1. Examples of CIPP installation

“PRE
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Pipe Bursting

Pipe bursting is a technology that involves the pulling of a bursting head to break apart or slice the
existing pipe. As the head is pulled through the host pipe, a continuously-fused HDPE or PVC pipe is fed
into the pipe directly behind the bursting head. The new pipe can be either the same size or slightly
larger than the original. The end resuit is a fully structural, corrosion-resistant, jointless pipe that
replaces the existing host pipe. Figure G-2 shows examples of pipe bursting installation.

Figure G-2. Examples of pipe bursting installation

Pipe bursting requires some excavation and vehicle access. The new pipe must be inserted at one end
using an excavated insertion pit, normally at the upstream manhole, which allows the new pipe to be
putled into the existing pipe without exceeding the HDPE or PVC pipe bending radii. The technology is
generally limited to existing pipes 24 inches in diameter or smaller. In addition, the entire length of new
pipe must be fully fused and laid out prior to insertion of the pipe, meaning that a long laydown area
immediately adjacent to the insertion pit is required. The pipe must be dry during installation, so bypass
pumping is required. Installation can take from a few hours to several days, depending on location and
size. Suitability of ground conditions, potential for heave disturbing surface improvements or affecting
pipeline grade, condition of host pipe including sags, and required diameter are all considerations for the
design phase.

This technology is recommended for City consideration in the rehabilitation of sewers with adequate, or
near-adequate, capacity.

SPR

SPR is a trenchless technology that involves the winding of a continuous strip of PVC or HDPE within an
existing pipe. It can be performed on a wide range of existing pipe sizes, since the host pipe is used as a
form for the wound pipe. The strips are interlocked and because SPR is not a tight-fit technology, the
resulting annulus is filled with grout. Concemns regarding the structural capability of the PVC product
have resulted in the development of HDPE with embedded steel reinforcement. The HDPE product is
welded together in the field, whereas the PVC product uses a mechanical joint. The HDPE product has a
thicker profile and reduces the internal diameter significantly more than does the PVG product. In
general, use of SPR results in a much larger loss of hydraulic capacity than do some other techniques
such as CIPP. However, the end result is a corrosion-resistant pipe that replaces the existing host pipe
and can be installed with little excavation.

Brown = Caldwell
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The winding machine is of significant size and requires the removal of a manhole at one end for larger
pipes. The grout and pumps must be in the vicinity for filling the annular space between the newly wound
pipe and host pipe. One major benefit of SPR is the ability to install the pipe during active flow
conditions. However, the newer more structurally sound HDPE material requires field welding, so bypass
pumping is recommended. Installation can take from a few hours to several days, depending on location
and size. Figure G-3 shows examples of SPR installation.

While the SPR technique is used in some areas of the country, BC is not aware of its use in Oregon or the
Northwest. Consequently, it is unlikely that local contractors are experienced in its application. This
technology is not recommended for City consideration for rehabilitating sewers at this time. In the future,
if contractor experience is found or developed within the area, the City should consider this technology
as one of the rehabilitation alternatives.

Conbnot wak.amd hlfn‘.?!.t'i'r
poner sunply

Figure G-3. Examples of SPR installation

Sliplining

Sliplining is a technology that involves the jacking or pulling of a sialler pipe inside the existing pipe.
The pipe that is either jacked or pulled through the existing pipe must be able to withstand the forces
exerted during the installation process. Common pipe materials used are fusible HDPE or PVC,
fiberglass-reinforced pipe such as Hobas, and VCP. Because sliplining is not a tight-fit technelogy, the
resulting annulus is filled with grout. Sliplining generally reduces the internal diameter of the pipe more
than any other rehabilitation technology. The end result is a fully structural corrosion-resistant pipe that
replaces the existing host pipe and can be installed with limited excavation.

Excavation is limited to an insertion pit that is required at one end of the pipe slated for rehabilitation.
The grout and pumps must be in the vicinity for filling the annular space between the newly inserted pipe
and host pipe. In addition, & laydown area must be provided for the new pipe and jacking/pulling
equipment. Except In low flow cases, bypass pumping is required. Installation can take from a few hours
to a week, depending on location and size. Figure G-4 shows examples of sliplining installation.

This technology is recommended for City consideration only in the rehabilitation of sewers with excess
capacity.
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i, s
Figure G-4. Examples of sliplining installation

Pipe Wrap

Pipe wrap is a new technology based on a technigue used to reinforce above-grade structures such as
bridges and building walls. A thin carbon-fiber-reinforced fabric is saturated with corrosion-resistant
epoxy resin and is glued to the interior of the pipe. Existing pipe surface preparation and primer are
required to obtain a bond between the resin-saturated fabric and the existing pipe. Man-entry is required
for installation of pipe wrap; consequently, its use is limited to sewers 48 inches in diameter and larger.
The resin fabric is less than 0.1 inch thick and therefore reduces the flow capacity only slightly.

Given the workability of the material and the man-entry installation, no excavation is required. Because
the fabric is saturated with resin in the field, a small setup area Is required to wet the fabric strips. The
pipe must be dry during installation, so bypass pumping is required. Installation can take from a few
days to several weeks, depending on location and size. However, given the unproven nature of the
product and the lack of successful installations in the Northwest, pipe wrap is not recommended for City
consideration at this time. This technology may become more viable in the future. Figure G-5 shows
examples of pipe wrap installation.

Figure G-5, Examples of pipe wrap installation
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Point Repair Rehabilitation Technologies

Spot or point repairs are recommended where defects are localized or not distributed throughout long
sections of the sewer. All of the technologies presented in this section are recommended for City

consideration in repairing sewers.

Cured-in-Place Point Repair

Spot or point repairs can be made using the same cured-in-place technology that is used for entire pipe
segment rehabilitation, A flexible tube is impregnated with resin and inserted into the host pipe, but with
point repairs the tube is shorter in length. Point repairs benefit from their trenchiess nature, but because
they are shorter and require significantly less material than full-length pipe segment CIPP, construction
equipment and materials are greatly reduced. Bypass pumping is still required. Figure G-6 shows
examples of cured-in-place point repair.

Figure G-6. Examples of cured-inplace point repair

Mechanical Point Repair (Link Pipe®)

Spot or point repairs can be made using a stainless steel or PVC sleeve that results in a close-fitting
repair. For smaller diameter trunk lines {i.e., less than 30 inches) a stainless steel sleeve is used. The
sleeve is positioned into place and the annular space is filled with grout. O-rings seal each end of the
sleeve to the host pipe with ports located in the center of the sleeve used for filling the grout. For larger
diameter trunk lines {i.e., 36 inches or greater) a hinged PVC repair is used. Hydraulic jacks are used to
expand the PVC sleeve and O-rings are used to seal the edges. Grout is pumped into the annular space.

The end result is a structural, corrosion-resistant repair that can be installed with little to no excavation.
Construction access involves the box truck, closed-circuit television (CCTV) truck, and potentially heavy
equipment for the larger diameter repairs that require manhole cone or top slab removal. In all but the
largest of pipe diameters, bypass pumping is not required. Figure G-7 shows examples of Link Pipe®
installation.

Browns~vCaldwell
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Figure G-7. Examples of Link-Pipe® Installation
{left: stainless steel sleeve; middle and right: PVC link-pipe)

Non-Structural (Stabilization) Rehabilitation Technologies

Non-structural rehabilitation technologies focus on slowing or preventing further degradation of the pipe.
Applicable technologies include injection grouting for stabilizing pipe bedding and backfill against soil
loss and magnesium hydroxide application to slow hydrogen sulfide degradation.

Test and Seal (Injection Grouting)

Sewers with high levels of infiltration risk the loss of pipe bedding and backfill due to erosion into the
pipe. Loss of pipe bedding can lead to pipe settlement and a resulting increase in pipe and joint cracks,
fractures, and breaks. The characteristics of the soil are critical to the degree of soil loss experienced.
Silts and fine sands expetience the greatest amount of degradation. If not detected early, soil loss can
lead to catastrophic failures, as shown in Figure G-8. The test and seal technology helps to locate and
then seal leaky sewers.

The basic principle of grouting pipe lines is to test the joints by hydraulically applying a positive pressure
to the joints, monitoring the pressure in the void, and monitoring the test medium flow rate. The test
medium is usually air. The intent of joint testing is to identify sewer pipe joints that are not watertight and
that can be sealed successfully by injecting chemical grout into the soils encompassing the pipe joint.
Chemical grouts have little to no structural strength. They provide stabilization of pipe bedding and
prevention of infiltration and the potential loss of fine-grained soils through leaking pipe joints.

et [E .

Figure G-8. Structural failure mechanism caused by infiltration at joints
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Injection of grout is most effective when it is applied from an internal packer device that is placed inside
the sewer pipe. The major support equipment includes a box truck that contains the hoses, chemical
grout, air compressor, and CCTV equipment. Normally, the pipe can receive limited flow during this
operation, such that bypass pumping may not be required except when flows are above the camera lens.
In large diameter pipes, the size of the required packers is too large for standard manhole frame
openings. In this case, the packers can be disassembled and then reassembled in the manhole if
manhole component removal is undesirable.

Similarly, heavy infiltration can occur at manholes and cause loss of bedding around the manhole
structure and influent/effluent pipes. This infiitration can be addressed via man-entry into the manhole,
drilling a small hole into the manhole wall, and injecting chemical grout. Heavy vehicle access or
excavation is not required, and the work can be done in live sewers with no bypass pumpmg Figure G-9
depicts typical packer injection grouting instaliation.

Figure G-9. Typical packer injection grouting installation

Magnesium Hydroxide Spraying

For corrosion issues, one way to slow the rate of corrosion is repeated magnesium hydroxide spraying on
the exposed portions of the concrete sewer pipe. Magnesium hydroxide neutralizes acids that corrode
the concrete and greatly slows the rate of corrosion, resulting in increased pipe life. Magnesium
hydroxide should be applied at times of lowest flow to maximize the surface area exposed to corrosive
gases. For City sewers, that would mean nighttime flows during the driest summer months. Magnesium
hydroxide is spray-applied from a boat or crawler in the pipe, depending on flow conditions. No bypass
pumping is required, and access to-the upstream pipe manhole is preferable. A box truck similar in size
to a grout truck is the only access required. Magnesium hydroxide spraying has been used successfully
in other municipalities such as Phoenix and Los Angeles for recurring maintenance to extend pipe life.
However, this technology has seen limited use in the Northwest. Therefore, there may not be contractors

" in this area who are familiar with its applicafion. BC does not recommend consideration of this
technology for use at this time. Figure G-10 illustrates the rate of corrosion as impacted by surface pH.

Brownw~=Caldwell
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Figure G-10. Rate of corrosion as impacted by surface pH
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Regular maintenance is a proven way to extend pipe life. Accumulation of debris, roots, and grease can
lead to hydraulic restrictions which can cause surcharging and stress on the pipe. Surcharging of older
clay and concrete pipes that do not have watertight joints can lead to disturbance of the surrounding

soils, potential loss of bedding and pipe support, and further deterioration.

Summary of Rehabilitation Technologies

Table G-1 summarizes the various options available for full pipe segment, pipe repair, and non-structural

corrective actions.

Table G-1. Rehabllitation Options

. . Bypass . Loss of .
Available pipe X . rapriate for
Technology .I ble pip Structural pumping Excav?tlun Local hydraulic App_ P
diameters i required contractors i City sewers
required capacity
Open-cut All Y Y Major Y N Y
GIPP All Y Y Minar Y Minor Y
Pipe bursting <24 inches Y Y Modetate Y N Y
SPR Al} Y N Minor N Moderate N
Sliplining Al Y Y Moderate Y Major Y
Pipe wrap 2 48 inches Unknown Y N N Minor N
Link-pipe All Y N N Y Minoy Y
Magnesium
hydroxide All N N N Y N N
All {limited packer
Test and seal availability in N N N Y N Y
> 42 inches)
. ——
Brown~ecCaldwell
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Many of the above-described rehabilitation technologies are available as candidates for use on the City's
sewers. For smaller diameter sewers (< 24 inches), cured-in-place and pipe bursting are the most
frequently used and least costly technologies currently available. A cost savings of approximately 50
percent is typical when comparing the rehabilitation technologies presented in this document to open
cut replacement costs.

Sewer capacity often influences rehabilitation and replacement decisions. Consequently, the Sanitary
Sewer Master Plan should be referenced during the predesign phase of a project to ensure that the
hydraulic capacity of a given sewer is considered as part of an informed rehabilitation and replacement
decision-making process. '

Other Inspection/Evaluation Technologies

While CCTV inspection is the primary technology used by most municipaiities to inspect the sewer
system, a number of other technologies exist that can be used to augment a CCTV inspection program.
Typically, these would be used for specialized inspections where CCTV inspections do not perform well.
Examples include the following: laser profiling, sonar, and ground-penetrating radar. The focus of this
discussion will be on laser profiling.

Laser profiling is recommended in pipes where an accurate measurement of the pipe’s internal diameter
and shape are critical to the rehabilitation decision-making and design process. Although it is a relatively
new technology, laser profiling has a number of practical applications Ih assessing sewer condition,
including accurately determining the location and geometry of defects, verifying the level of deformation
in flexible and non-flexible pipes, and determining the size of cracks in rigid pipes.

Figures G-11 through G-13 show images from a laser profiling inspection performed on a cast-in-place
RCP. The pipe was constructed in the 1910s and is approximately 25 feet deep. As shown in

Figure G-11, the pipe looks deformed, but it is difficult to assess the degree of deformity. In this case,
information on the true dimensions of the pipe was critical since sliplining rehabilitation was being
considered.

PORTLAND :
41TH & KLICKITAT -~

Figure G~11. Video image from laser profile inspection

Figure G-12 shows the laser projection on the wall of the pipe as captured by the inspection equipment’s
video camera. As shown on the screen capture, the true diameter of the pipe is determined for both the

, X and Y axes.

As shown in Figure G-13, the actual profile of the pipe is projected against the original shape. At one
location on this pipeling, the 36-inch internal diameter pipe had only a 30-inch vertical (Y-axis)
dimension.

Brown««Caldwell
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Figure G-12. Laser prajection from laser profile Figure G-13. Laser profile inspection results
inspection

For the City, use of laser profile technology is recommended for consideration only in specialized cases
and for large-diameter lines.
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Sewer Replacement Project Sheet H-1

Project Name: 12th Street

Legend

o 12th Strect Sewer Replacement

= Modeled Sewer [ 0 400
Existing Gravily Sewer (Nof Modeled) ) e Feet
Project Name 12th Street Sewer Replacement
Project Description

This project includes replacement of 250 linear feet of existing gravity sewer in public right-of-way on 12t Street from Genter Sireet to Main
$Street. This project also includes replacement of 346 linear feet of existing gravity sewer in public right-of-way on Madison Street from 11% to
12th Street and 550 linear feet of existing gravity sewer in Barclay Park from manhole 12402 to 121 Street.

Project DataTable
" Name - |Length (f)| Existing diameter {in} | Upsizéd diameter {in}| Cost {2013 $)
11402_11396| 250 12 15 110,616
10259_10157| 346 8 10 128,789
12402_12401| 367 12 15 86,858
12401_10273| 184 12 15 81,202
Capital Project Implementation Cost Total 407,466
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Sewer Replacement Project Sheet H-2

Project Name: 13t Street

e Modeled Sewer

s 13th Street Sewer Replacament
e Olher Sewer Replacement Project

Existing Gravity Sewer {Not Modeled)
- Existing Force Main (Mot Modeled)

MORTON
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Project Name

13t Street Sewer Replacement

Project Description

This project includes replacement of 1,011 linear feet of existing gravity sewer in the public right-of-way from MH 10064 on Dmsmn Street along
13t Street and Buchanan Street to MH 10172 on 14t Street.

 Project Data Tahle
_ ‘Name - |Length (ft) | Existing diameter (in} | Upsized diaineter (in}) | Cost (2013 §)
10057_10172 142 8 10 72,918
10171_10057( 339 8 10 126,350
10170_10171 203 8 10 75,618
10060_10170 216 8 10 111,222
10084_10060 i10 8 10 74,337
Capital Project Implementation Cost Total 460,446

Brown»Catdwell




Sewer Replacement Project Sheet H-3

Project Name: Diviston Street

- -

DIVISION

Lepend

e Modeled Sewer

aE: Division Street Sewer Replacement
e (ther Sewer Replacement Project

Existing Gravity Sewer {Not Modsied}

MORTON
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0 400
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Project Name

Division Street Sewer Replacement

Project Description

This project includes replacement of 636 linear feet of existing gravity sewer in the public right-of-way on Division Strest from 12t Sireet to

13th Street.

Project DataTable
Name Length (ft) | Existing diameter () | Upsized diameter {in} | Cost (2013 §)
10063_10064 144 8 10 97,388
10071_10063 167 8 10 112,880
10056_10071| 287 8 10 194,127
11444_10056 39 8 10 19,941
Capital Project Implementation Cost Total 424,336
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Sewer Replacement Project Sheet H-4

Project Name: Linn Avenue
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Legend

&= | inn Avenue Sewer Replacement
mwmee Modeled Gravity Sewer

== Exisling Gravity Sewer {Not Modeled)
—— Existing Force Maln (Not Madeled)

HOLMES
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ROOSEVELT

YRTLE

Project Name

Linn Avenue Sewer Replacement

Project Description

This project includes replacement of 828 linear feet of existing gravity sewer in the public ight-of-way on Linn Avenue from Maple to 4th Street.

* Project DataTable
Name Length (ft} | Existing Diameter {in) | Upsized diameter (in} | Cost (2013 $)
11845_11564 315 12 15 139,464
11832_11845 41 12 15 24,341
11569_11832 343 12 15 204,517
11546_11547 230 12 15 101,788
Capital Project Implementation Cost Total 470,110
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Sewer Replacement Project Sheet H-5

Project Name: Hazelwood Drive
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Legend 10894 é 1
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Existing Gravity Sewer (Not Modelad) 10892 11(;46 —— Foct

Project Name

Hazelwood Drive Sewer Replacement

Project Description

This project includes replacement of 610 linear feet existing gravity sewer in the publie right-of-way from MH 11046 to MH 10292 on Warner
Panott Road. This project also includes replacement of 1,683 linear feet of gravity sewer on private property from MH 10992 on Wamer Parrott
Road to MH 11856, east of Hazelwood Drive. This segment is between residential lots and shares an alignment with the ereek. Construction costs
and feasibility of this portion of the CIP should be evaluated further in preliminary design due to its [ocation. The final segment of this project
includes replacement of 350 linear feet of exlsting pravity sewer in the public right-of-way on Hazelwood Drive from MH 10930 to IMH 10927,

Project DataTahle
Name Length (ft) | Existing diameter (in) | Upsized diameter (in) | Cost (2013 $)
10928_10927 261 10 12 103,447
10930_10928 89 10 12 35,100
11857_11856 23 10 12 18,052
11858_11857| 132 10 12 83,522
11859_11858 105 10 12 51,370
10312_11859| 260 10 12 127,524
11862_10312 3556 10 12 173,929
11863_11862 30 10 12 14,549
10918_11863 120 10 12 75,758
130581_10918, 331 10 12 162,156
10991_13051 218 10 12 106,766
10992_10991; 109 10 12 53,202
11044_10992 179 8 10 92,088
11046_11044| 431 :] 10 221,253
Capitaf Project Implementation Cos{ Total 1,318,715
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Sewer Replacement Project Sheet H-6 Project Name: Holecomb Boulevard
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Project Name Hofcomb Boulevard Sewer Replacement

Project Description
This project includes replacement of 161 linear feet of existing gravity sewer at Holcomb Boulevard and S. Longview Way.

' ProjectDataTable

Name Length {ft} | Existing diameter {in) | Upsized diameter (in}) | Cost (2013 3)
10505_12992 161 8 10 60,107
Capital Project Implementation Cost Total 60,107
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Appendix I: Glen Oak Road Analysis
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6500 SW Macadam Avenue, Suite 200
Portland, OR 97239

T: 503.244.7005
F:503.244.9095

Prepared for: City of Oregon City, Oregon
Project Title: City of Oregon City Sanitary Sewer Master Plan
Project No.: 142029

Technical Memorandum

Subject: Glen Oak Road Sewer Extensions
Date: June 30, 2014

To: Erik Wahrgren, City of Oregon City
From: James Hansen, BC-Portland

Technical Reviewer:  Justin Twenter, BC-Seattle

Limitations:

This document was prepared solely for City of Oregon City in accordance with professional standards at the time the services were performed and in
accordance with the contract between City of Oregon City and Brown and Caldwel! dated October 2011. This document is governed by the specific
scope of work authorized by City of Oregion City; it Is not intended to be relied upon hy any other party except for regulatory authorities contemplated
by the scope of work. We have relied on information or Instructions provided by City of Oregon City and other parties and, unless otherwise expressiy
indicated, have made no independent investigation as to the validity, completeness, or accuracy of such Information.
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Section 1: introduction

In 2012, the City of Oregon City (City) retained Brown and Caldwell to assist with the development of a new
sanitary sewer master plan (§SMP). The new SSMP will identify requirements within the existing sanitary
cotlection system for improving existing and future sanitary sewer service and for providing services to new
areas as they are developed and annexed by the City. One of these areas is the proposed Beavercreek Road
Concept Area that will require a number of sanitary sewer system improvements. As shown in Figure 1, there
are only two sewers that currently serve this area. One is available in Beavercreek Road toward the north
end of the concept area and another is available in Glen Oak Road toward the south and west ends of the
concept area. This technical memorandum (TM) evaluates the impacts of flows on the existing downstream
sewer collection system from three different routing alternatives.

Section 2: Analysis Methodology

Hydrauiic analyses were conducted using Storm Water Management Model (SWMM) urban hydrology and
conveyance system hydraulics software. The model constructed for use in analyzing the City's sanitary sewer
collection system for the SSMP effort was expanded so that the alternatives defined by this TM could be
analyzed.

The SWMM model used in the development of the SSMP included approximately the western one-third of the
sanitary sewer in Glen Oak Road. The model included manhole (MH}-12903 and the sewers connecting it to
MH-12370 in Oregon Route 213 as shown in Figure 1. Flows generated along the north and south sides of
Glen Oak Road were introduced into the model at appropriate manholes along the model extents.

In the expanded model, the Glen Oak Road sewer was extended to the intersection with Beavercreek Road
(MH-12652) to represent how the sewer exists today such that future sewer extension options could be
evaluated.

2.1 Modeling Parameters

The modeling parameters used for this analysis are the same as those used in preparing the SSMP. Refer to
the SSMP for a detailed description of these parameters. In summary, modeling was performed for two
planning horizons: existing conditions {(2013) and future conditions (at full-build out). Wet weather flows are
based on the 1- in 10-year storm event (recurrence interval) which is equivalent to rainfall of 3.5 inches in
24 hours.

2.2 Assessment Criteria

This section discusses the criteria used 1o determine the adequacy of existing and future collection system
infrastructure.

Two criteria are used to evaluate whether pipes are too small to convey the design flow. The first, the
percent of capacity used, is a ratio of maximum predicted flow (Q) to pipe capacity (Qm) expressed as a
percentage. The maximum predicted flow, Q, is the calculated peak flow in each pipe from the model. The
pipe capacity {Qm) is the theoretical pipe capacity according to Manning's equation, which assumes unpres-
surized flow {no surcharging). A percentage of greater than 100 indicates that the pipe is carrying more flow
than is theoretically possible for unpressurized flow for a given pipe slope, diameter, and internal roughness.
A percent capacity of greater than 100 is an indication of a surcharged pipe.

|
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Figure 1. Modeling of Glen Oak Road
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However, the percent capacity criterion cannot be used alone to determine pipe capacity due to the way that
SWMM-based models report their data. In some situations, peak flows reported by the mode! exist for
extremely short periods of time, sometimes only for seconds. Consequently, some of these peak flow values
should not be used as the basis for pipe replacement. The second criterion, the ratio of depth of water to
pipe diameter (d/D) is often more reliable. Use of the d/D ratio is described in more detail below,

In an unpressurized pipe, or a pipe with open-channel
flow characteristics, the hydraulic grade line (HGL) is
the elevation of the water surface within the pipe, or
the d value. In a pipe that is surcharged {pressurized .
flow), the HGL is defined by the elevation to which T
water would rise in an open pipe, or manhole, as
shown in Figure 2. In hydraulic terms, the HGL is
equal to the pressure head measured above the
invert of the pipe.

Bround Surdice

The recommended approach for determining which
pipes need to be upsized is to consider the amount
and frequency of surcharging. For exampile, if minor T

surcharging (less than 1 to 2 feet) were to occur only :

during large storm events {i.e., the 1- in 10-year storm) Figure 2. HGL for surcharged condition

and the surcharging did not impact property or create a :

sanitary sewer overflow (SS0), City staff should not consider upsizing the pipe. However, if the fregquency or
amount of surcharging were to increase and endanger property or overflow, then the pipe should be upsized.

Pipes that surcharge frequently should be upsized since frequent surcharging has the potential to reduce
their structural stability due to loss of pipe support from fine-grain soils washing into the sewer. Similarly, if
the amount of surcharging is more than 1 or 2 feet, City staff should consider the amount of remaining
freeboard (i.e., distance between water surface in manhole and ground surface, or to the elevation of
basements in the area) with regard to the risk of S50s or basement backups. This approach will help to
ensure that the City has adequate capacity for conveying the design flows without spending more capital
dollars than necessaty.

In general, most sewers with d/D ratios of between 1 and 3 are not identified for replacement. City staff
shouid monitor these sewers during targe storm events to quantify the amount of surcharging that actually
occurs. If the observed surcharging increases to the point of risking property or becoming an $S0, then the
pipe or pipes should be upsized. Some pipes with minor surcharging are identified for replacement even
though their d/D ratio is less than 1 foot. Upsizing of these pipes will help to reduce more significant surcharg-
ing in the upstream system.

2.3 Flow Routing Alternatives

The impacts of three fiow routing alternatives were evaluated to determine impacts on the downstream
sanitary collection system. Following are the alternatives:

« Routing Alternative A (Base)—All Beavercreek Road Concept Area flows are directed to a new sewer
-extension to be connected to existing MH-11144 and then extended to the south in Beavercreek Road.

= Routing Alternative B—Area 2 is routed to the existing sewer in Glen Oak Road (MH-12652) while Area 1
and all of the other remaining portions of the Beavercreek Road Concept Area are routed toward a new
sewer extension the same as above.

« Routing Alternative C—Areas 1 and 2 shown in Figure 3 are routed to the existing sewer in Glen Oak
Road with Area 1 connected to MH-14533 and Area 2 connected to MH-12652,

Brown~«Caldwell :
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Figure 3. Areas 1 and 2 within Beavercreek concept area
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The modeled flows for the base alternative are listed in Table 1. For this alternative, all Beavercreek Road
Concept Area-generated flows are routed to new and existing sewers along Beavercreek Road. Other basin
flows are generated from the existing and planned development on the north and south sides of Glen Oak
Road. Since the model introduces flows at several manhole, flow rates for just three manhole locations are
listed in order to simplify reporting.

Table 1. Base Alternative Flows, gpm

Loi Existing condl_tm_ns Future nditons
MH-12903 283 369
MH-12370 474 683
MH-11776 720 1,143

Flow rates for Areas 1 and 2 are based on the planned development for the Beavercreek Road Concept Area
as provided by the City. Unit flow rates of gallons per minute (gpm) are dependent on the type of zoning and
assumptions on inflow and infiltration as described in the SSMP. The future condition flow rates for Areas 1
and 2 are listed in Table 2. In summary, Area 1 introduces approximately 123 gpm to the Glen Oak sanitary
sewer and Area 2 introduces about 298 ghm.

Table 2. Areas 1 and 2 Future Flows, gpm

Ara Flow introduced at MH | Future coﬁd-i{i'o-né
1 MH-14533 123
2 MH-12652 298

Fbr the purposes of this TM, flows from the Three Mountains subdivision are included in the Glen 0ak Road
sewer for each alternative. Homes within the Three Mountains subdivision are currently on individual septic
systems. In the future, it is envisioned that the area will be connected to the public sewer.

Table 3 summarizes the modeled flows in the Glen Oak Road sewer for the three routing alternatives.

Table 3. Future Flows in Glen Cak Road for Routing Alternatives

. Routing !tmives, Epm
Location - -
Alternative A | Altemnative B Altemative C
MH-12903 369 667 792
MH-12370 683 979 1,097
MH-11776 1,139 1,389 1,542

i«
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Section 3: Results

This section presents the results of the analysis effort, including a description of surcharged pipes, locations
for potential SSOs (flooding), undersized pipes and costs to upsize pipes for the three routing alternatives.

3.1 Routing Alternative A

Predicted surcharging in the downstream sanitary collection system for Routing Alternative A is shown in
Figures A-1 through A-3 in Attachment A. As shown, there is surcharging in the collection system downstream
of MH-117786. Figure A-2 shows there is no surcharging in the Glen Oak Road vicinity. Figure A4 shows that
the model predicts surcharging that will produce S50s farther down in the collection system. These system
overflows are located within sewers owned and operated by the Tri-City Service District (TCSD). The TCSD
collection system starts at MH-12368 and extends downstream to the Tri-City Water Pellution Control Plant
(owned by TCSD/Clackamas County).

Routing Alternative A does not require upsizing of any City-owned sewers along Glen Oak Road or immediate-
ly downstream. Downstream TCSD sewers are undersized for the projected future flows as shown in Fig-

ure A-5. The hydraulic restrictions in the downstream TCSD sewers do not directly impact flow conditions in
Glen Oak Road at the Alternative A flow rate.

3.2 Routing Alternative B

For Routing Alternative B, future flows from Area 2 within the Beavercreek Concept Area are routed to the
east end of Glen Oak Road and introduced at MH-12652. Predicted surcharging in the downstream sanitary
cotlection system for the Routing Alternative B is shown in Figures B-1 through B-3 in Attachment B. As
shown, there is surcharging in the west end of Glen Oak Road. Figure B-3 shows the surcharging is within

5 feet of ground surface at MH-12371 and MH-12372. This condition could lead to sanitary flow backups
into basements it homes with basements are |ocated in the area. This condition indicates this sewer and/or
downstream sewers need to be upsized to reduce the amount of surcharging,

Figure B-4 shows no model predicted SSOs in the Glen Oak Road area. The model predicts SSOs farther
down in the collection system along Oregon Route 213, similar to what is shown for Alternative A.

Alternative B does not require upsizing of any City-owned sewers along Glen Oak Read or immediately
downstream. Downstream (north of MH-11776) TCSD sewers are undersized for the projected future flows
as shown in Figure A-5. These hydraulic restrictions in the downstream TCSD sewers impact flow conditions
in Glen Oak Road for the higher flow rates associated with Alternative B. Upsizing the downstream TCSD
sewers would eliminate the surcharge within 5 feet of the ground surface simulated at MH-12371 and
MH-12372 in Glen Oak Road. Alternatively, an inflow/infiltration {I/1} abatement program would be required
to reduce the flow rate. The cost of upsizing the TCSD sewers is not included in this estimate.

3.3 Routing Alternative C

For Routing Alternative C, future flows from Areas 1 and 2 within the Beavercreek Concept Area are routed to
the east end of Glen Cak Road. Flows from Area 1 are introduced into the model at MH-14533 (Meyers
Road) and flows from Area 2 are inserted at MH-12652, Predicted surcharging in the downstream sanitary
collection system for Routing Alternative C is shown in Figures C-1 through C-3 in Attachment C. As shown,
there is extensive surcharging in the collection system downstream of MH-11785 including the west end of
Glen Oak Road. Figure C-3 shows the surcharging is within b feet of ground surface at four manholes along
Gleh Oak'Road. This condition could result in sewer backups into basements located i the area. The
modeling indicates this sewer and/or downstream sewers should be upsized to reduce the amount of
surcharging, '
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Figure C-4 shows that the model predicts surcharging that will produce SS0s at MH-12371 as well as farther
down in the collection system as shown with the Routing Alternative A. The upsizing of at least two TCSD
sewers just north of the intersection of Oregon Route 213 and Glen Qak Road, as shown in Figure C-5, will
be required to reduce the surcharging upstream of MH-12370 to within acceptable levels without the need
to upsize City-owned sewers. The estimated cost to upsize the TCSD sewers is $537,000.

As with Alternative B, TCSD sewers downstream of MH-11776 are undersized for the projected future flows
as shown in Figure A-5 and/or and I/1 abatement program is required to reduce the flow rate. The hydraulic
restrictions in the downstream TCSD sewers impact flow conditions in Glen Oak Road. The cost of these
additional upsized sewers is not inciuded in this estimate.

3.4 Beavercreek Road Sewer Extension

Development within the Beavercreek Road Concept Area will require that a number of new sewers and pump
stations be constructed. At some point in the development process, a new sewer will be required along
Beavercreek Road. At the north end, this hew sewer will connect to MH-11144 (at the intersection of
Inskeep Drive and Beavercreek Road}, The options for providing sewer service to the southerly extents of the
Beavercreek Road Concept Area will depend on how the City routes flows from Areas 1 and 2 of the Beaver-
creek Concept Area as well as the currently unsewered area (Three Mountaing subdivision) just outside of
the existing city boundary. The topography slopes toward the north such that construction of a gravity sewer
along the full iength of Beavercreek Road is physically possible and practical.

The distance from the Three Mountains subdivision to MH-11144 is approximately 7,700 feet with a drop in
ground surface elevation of about 100 feet. Initial sizing of this sewer finds that it will consist of approxi-
mately 5,039 feet of 12-inch pipe and 2,661 feet of 15-inch pipe. Estimated cost for these improvements is
$4,016,000. The estimate is based on Alternative A. Diverting flows from Area 1 and/or Area 2 to the Glen
Oak Road sewer theoretically would allow for somewhat smaller pipes along Beavercreek Road but this is
not recommended. Installing conservatively designed sewer along this important thoroughfare could limit
future development possibilities while offering very limited savings.

Section 4: Conclusion and Recommendations

Routing Alternative A routes all flows from the Beavercreek Concept Area to a sewer in Beavercreek Road.
With this alternative, no upgrades are required for the Glen Oak Road sewer. At some point in the develop-
ment process a new sewer will be required along most of Beavercreek Road.

Routing Alternative B allows Area 2 to be developed before the construction of a new sewer in Beavercreek
Road. The increase in flows associated with this alternative will increase the surcharging along Glen Oak
Road. Upsizing TCSD sewers further downstream will need to be done to manage the surcharging. The
required upsizing is common to all three alternatives. Therefore, the cost of the upsizing is not included,
Implementation of Alternative B will not preclude the need for a new sewer along most of Beavercreek Road
to serve the Beavercreek Road Concept areas outside of Area 2.

Routing Alternative C allows for Areas 1 and 2 to be developed before the construction of a new sewer in
Beavercreek Road. However, the increase in flows associated with this alternative will increase the surcharg-
ing along Glen Oak Road. Two TCSD sewers will need to be upsized to manage the surcharging. The estimat-
ed cost of the TCSD upgrades is $537,000. Implementation of Alternative C will not preclude the need for a
new sewer along most of Beavercreek Road to serve the Beavercreek Road Concept areas outside of

Areas 1 and 2.

Brownw~ Catdwell
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Ideally, a sewer would be constructed starting at MH-11144 to meet the needs of development in the north
end of the concept area. Then as growth continues toward the south, the sewer in Beavercreek Road would
be extended to keep in front of the development. Since it is uncertain how growth will occur, the City could
consider constructing the Beavercreek Road sewer so that it will be available to developers as growth occurs
in the Beavercreek Concept Area. As connections are made, the City would need to be reimbursed through
system development charges.

Routing Afternatives A and B could be a quick fix for routing flows from Areas 1 and 2 with resources re-
guired for improvements in the TCSD system. The alternatives would essentially divert measures that could
be used to help complete sewer improvements in Beavercreek Road which would better serve the full extent
of the City's urban growth boundary.

Alternative A is in the best interest of the City since it requires flows from Areas 1 and 2 to be routed through
a new sewer extension constructed in Beavercreek Road. This new sewer will be reguired for serving the
entire Beavercreek Road Concept Area, not just Areas 1 and 2.

Brown e Caldwell
8




City of Oregon Cily Sanitary Sewer Master Plan Glen Oak Road Sewer Extensions

Attachment A: Routing Alternative A

Brown «o Caldwell




Attachment A

Glen Oak Road Sewer Extensions
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Figure A-4, Overflows ~ Alternative A
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Section 1: introduction

In 2012, the City of Oregon City (City) retained Brown and Caldwell to assist with the development of a new
sanitary sewer master plan {SSMP). The new SSMP will identify capital improvements that are required for
improving existing and future sanitary sewer service and for providing services to new areas as they are
developed and annexed by the City.

The SSMP defines the 1-in 10-year, 24-hour storm event as the design storm. A hydrologic/hydraulic model
is used to identify where excessive surcharging and flooding [i.e., sanitary sewer overflows {SS0s)] may occur
as a result of the design storm. These hydraulically constrained areas are the focus of pipe replacement
activities as required to alleviate surcharging and flooding,.

This technical memorandum (TM}) presents the results of modeling the sanitary sewer collection system
based on a 1-in b-year, 24-hour storm event for the existing condition scenario. The modeling results for the
1- in 5-year storm are used to identify where surcharging and flooding are more likely and more frequently to
occur. The results of this modeling effort provide the basis for prioritizing future sewer upgrades and/or
inflow and infiltration reduction measures. All upgrades should be sized to convey the 1- in 10-year storm
event.

Section 2: Analysis Methodology

Hydraulic analyses were conducted using Storm Water Management Model (SWMM) urban hydrology and
conveyance system hydraulics software. A detailed explanation of how base flows and wet weather flows
were developed is included in Section 3 and Appendix A of the SSMP. The SSMP uses the 1-in 10-year
storm event (recurrence interval) as the basis of planning. This technical memorandum investigates the
results of modeling the 1-in S-year storm event.

2.1 Base Flows

Base flows include wastewater contributions from residential, commercial, and industrial sources and long-
term groundwater infiltration that finds its way into sewers and manholes through cracks, joint separations,
and other defects. Rainfall-derived infiltration/inflow (1/1) is not included in the base flow, whereas long-term
groundwater is included. Contributions may include perched water sources that contribute groundwater
infiltration during the wet season only. The flow monitoring record Includes the groundwater sources so that
with the addition of the wet weather I/l, the modeling represents the entire wet weather flow regime. Base.
flows are the same for the 1- in 5-year and 1- in 10-year storm events.

2.2 Wet Weather Flows

Wet weather flows are based on the results of flow monitoring during the wet season and pump station run
time data. Wet weather data were used to calibrate the model such that modeled flow matched observations
and measurements of actual flow in the collection system. Once calibrated, the model was used to simulate
the 1- in 5-year storm event and determine capacity deficiencies in the system. The rainfalt depths associat-
ed with the two storm events are listed in Table 1.

Table 1. Storm Flow Volumes

Storm event Flow volume, inches
b-year, 24-hour 3.0
10-year, 24-hour 3.5

Brownwo Caldwell !
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2.3 Assessment Criteria

Two criteria are used to evaluate whether pipes are too small to convey the design flow. The percent of
capacity used is a ratio of maximum predicted flow {Q) to pipe capacity (Qm) expressed as a percentage. The
maximum predicted flow, Q, is the calculated peak flow in each pipe from the model. The pipe capacity (Qm)
is the theoretical pipe capacity according to Manning's equation, which assumes unpressurized flow (no
surcharging). A percentage of greater than 100 indicates that the pipe is carrying more flow than is theoreti-
cally possible for unpressurized flow for a given pipe slope, diameter, and internal roughness. A percent
capacity of greater than 100 is an indication of a surcharged pipe.

Unfortunately, the percent capacity alone cannot be used for determining pipe capacity due to the way that
SWiMM-based models report their data. In some situations, peak flows reported by the model exist for
extremely short periods of time, sometimes only for seconds. Consequently, some of these peak flow values
should not be used as the basis Tor pipe replacement. The second criterion, the ratio of depth of water to
pipe diameter (d/D) is often more reliable. Use of the d/D ratio is described in more detail below.

In an unpressurized pipe, or a pipe with open-channel flow characteristics, the hydraulic grade line (HGL}) is
the elevation of the water surface within the pipe, or the d value. In a pipe that is surcharged {pressurized
flow), the HGL is defined by the elevation to which water would rise in an open pipe, or manhole, as shown in
Figure 1. In hydraulic terms, the HGL is egual to the pressure head measured above the invert of the pipe.

Grow}c_i
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Figure 1. HGL for surcharged condition

The recommended approach for determining which pipes need to be upsized is to consider the amount and
frequency of surcharging. For example, if minor surcharging (less than 1 to 2 feet) were to occur during large
storm events only (i.e., the 1- in 10-year storm} and the surcharging did not impact property or create a
sanitary sewer overflow (SS0), City staff should not consider upsizing this pipe. However, if the frequency or
amount of surcharging were to increase and endanger property or overflow, then the pipe should be upsized.
Modeling of the 1- In b-year storm event is used to help identify where surcharging occurs more frequently.

Pipes that surcharge frequently should be upsized since frequent surcharging has the potential to reduce
their structural stability due to loss of pipe support from fine-grained soils washing into the sewer, Similatly,
if the amount of surcharging is more than 1 or 2 feet, City staff should consider the amount of remaining
freeboard (i.e., distance between water surface in manhole and ground surface, or to the elevation of
bhasements in the area) with regard to the risk of SS0s or basement backups. This approach will help to
ensure that the City has adequate capacity for conveying the design flows without spending more capital
dollars than necessary.

Browns» Caldwell
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In general, most sewers with d/D ratios of between 1 and 3 are not identified for replacement. City staff
should monitor these sewers during large storm events to gquantify the amount of surcharging that actually
occurs. If the observed surcharging increases to the point of risking property or becoming an SS0, then the
pipe or pipes should be upsized. Some pipes with minor surcharging are identified for replacement even
though their d/D ratio is less than 1. Upsizing of these pipes will help to reduce more significant surcharging
in the upstream system.

2.4 Surcharged Sewer Modeling

A flooded condition (i.e., HGL exceeds the ground surface) in most hydraulic modeling allows Tlow to leave
the model, thereby acting like a relief valve on the system. This would effectively reduce the HGL at the
overflow point just like it would under actual flow conditions. In situations where manhole covers are bolted
down, flow cannot leave the piped system, resulting in a higher HGL than would have been experienced if
flow were allowed to escape. The modeling for the Highway 99E interceptor assumed that the manholes are
bolted down.

Section 3: Results

This section presents the results of the 1-in 5-year modeling, including a description of surcharged pipes,
locations for potential 350s (flooding), undersized pipes and costs to upsize pipes.

3.1 Existing Condition - Modeling Results

The 1-in b-year storm event modeling was performed with the existing conditions scenario {i.e., 2014
conditions). The 1- in 5-year storm was not modeled for the future conditions scenario since the 1- in 10-year
storm event is used for identifying excessive surcharging associated with future conditions and the sewer
sizes required to reduce surcharging and flooding.

Predicted surcharging and flooding for the 1- in-5-year, existing conditions scenario are shown in Figure 2. As
shown, surcharging is limited to just a few areas of the city, including 12th Street, 13th Street, Division
Street, Linn Avenue, and the Hazelwood area. Flooding was predicted in two locations: in the Hazelwood
area along Warner-Parrott Road and along Division Street. City maintenance staff concur with the modeling
resuits except for those on Division Street. Staff have not observed flooding in the predicted location aiong
Division Street.

In addition, surcharging was observed in the Highway 99E interceptor along the Willamette River. Since there
was no flooding predicted under the 1-in b-year storm modeling, the HGL was not affected by the boited-
down manhole cover assumption used in the model. The HGL was affected by the bolted-down manhole
assumption for the 1- in 10-year modeling that was performed for the SSMP since the original modeling
showed flow leaving the system as a SS0 or fliooding. The boit-down manhole cover modeling results in
increases in the HGL since flow cannot leave the pipeline as a SS0. The Highway 99E interceptor is owned
and operated by the Tri-City Service District (TCSD).

Browna~»Caldwell :
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Figure 2. Surcharging and flooding 1- in 5-year storm event

3.2 Existing Condition - Pipe Upsizing

Sewers that would have 10 be replaced to relieve the predicted surcharging and/or flooding are shown in
Figure 3. Please note that not all pipes identified as surcharging need o be replaced since not all surcharg-
ing is excesslve and the replacement of downstream constraints often reduces the surcharging in upstream
sewers.
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Cbsts to upsize the sewers identified in Figure 3 are listed in Table 2. The costs are based on sizing re-

placement sewers to convey the 1- in 5-year storm event under existing conditions. Actual replacement of
any of these pipes will be based on the 10-year storm event modeling and pipe sizing. Table 2 does not
include the benefits of potential I/I reduction measures. [Note: the cost analysis was prepared for use with a
future financial analysis that needs to consider costs of improvements to bring the collection system up to

current standards. The cost shown should not be used for future capltal improvement budgeting.

v
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5-Year Storm Event Modeling

The TCSD Highway 99E interceptor is hot identified for replacement. The existing sewer has bolt-down
manhole covers so that it can act as a pressure pipe without flow escaping from the manhole covers.

Table 2. Sewer Upsizing Requirements. 5-year Storm event, Existing Conditions Scenario

Plpe ID Ownef ”L_ehgth, feet | Existing pipe diame, ch psize diamé:c;},ii'nr;ﬁiéis’- -Eﬁiﬁﬁﬁotal cost, $ SSMP broiect n_e
711402_11396 0c 250 12 15 110,616 12th Street
10259_10157| 0OC 346 8 10 128,789 12th Street
12402_12401( OC 367 12 15 86,858 12th Street
10171_10057( OC 339 3 10 126,350 13th Street
10170_10171| OC 203 8 10 75,618 13th Street
10060_10170| OC 216 8 10 111,222 13th Street
10064_10060] OC 110 8 10 74,337 13th Street
10063_10064; OC 144 8 10 97,388 Division Street
10071_10063| OC 167 8 10 112,880 Division Street
10056_10071| OC 287 8 10 194,127 Division Street
11546_11547( OC 230 12 15 101,788 Linn Avenue
10930_10928| OC 39 10 12 35,100 Hazelwood
11858_11857( OC 132 10 12 83,522 Hazelwood
10312_11859| OC 260 10 12 127,524 Hazelwood
11862_10312; OC 365 10 12 173,929 Hazelwood
13051_10018] oc | 33t 10 12 162,156 Hazelwood
10991_13051| OC i18 10 12 106,766 Hazelwood
10992_10991| OC 109 10 i2 53,202 Hazelwood
11044_10992| OC 179 8 10 92,088 Hazelwood
11046_11044| OC 431 8 10 221,253 Hazelwood
Toial all pipe replacements 2,275,514

3.3 Selected Profiles

The modeling software can present profiles of selected sewers that show the HGL, [ocations of flooding, and
the distance between the HGL and the ground surface. The portrayal of the modeling results helps provide a
visual understanding of how the sewer performs under various flow events. For this TM, the following three
profiles are provided: Highway 99E, Hazelwood area, and Highway 213.

3.3.1 Highway 99E

Profiles for the 1- in 5-year storm event modeling of the Highway 99E sewer are shown in Figures 4 and 5. As
shown in the two figures, the flow is conveyed as gravity flow {unpressurized) from approximately Manhole
{MH)-10669 to the downstream extents of the modeled section of sewer at MH-11389. Above MH-10669
the sewer is surcharding {pressurized) with the HGL above the crown up to approximately MH-13881. Above
MH-13881 normal gravity flow is shown {no surcharging). The surcharging is a result of too much flow for the
existing pipe diameter and grade. As stated previously, as-built drawings for this section of sewer show that
the manhole covers are bolted down such that flooding should not occur at these manholes even if the HGL
were to exceed the elevation of the ground surface.

B2
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5-Year Storm Event Modeling

A review of City sewers in the area of the Highway 99E that experience surcharging indicates that the HGL is
approximately 5 to 7 feet below the elevation of the manhole rim, as shown in Figure 6. City staff should
monitor water surface elevations in the adjacent City manholes during large storm events to determine
actual water surface elevations. In addition, the City needs to determine if there are basements in the
vicinity that could be impacted by high-water surface elevations. Recommended City manholes to observe
during storm events are shown in Figure 6.
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Figure 6. Downtown city sewer elevations

3.3.2 Hazelwood Area

A profile for the 1- in 5-year storm event modeling of the Hazelwood area is shown in Figure 7. As shown, the
flow is conveyed as gravity flow {unpressurized) downstream of MH-10228. Above this manhole the sur-
charging increases at a steady rate up to MH-18025 at which point the HGL exceeds the elevation of the
ground surface and flooding is predicted. [t appears that flooding nearly occurs at MH-110486. City staff
report that flooding has been observed in this general area in the past.
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Figure 7. Hazelwood sewer profile

3.3.3 Highway 213

Profiles Tor the 1- in 5-year storm event modeling of the Highway 213 interceptor are shown in Figures 8
through 10. As shown, the flow is conveyed as gravity flow (Unpressurized) within the entire section of sewer

(i.e., no surcharging). TCSD owns and operates the interceptor above MH-12368 {according to the City's
geographic information system).
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Figure 10. Sewer Profile - Highway 213 and Redland Road to Highway 99E

Section 4: Recommendations

The areas shown in Figure 2 surcharge during the modeled 1- in 5-year storm event. Consequently, some of
the sewers in these areas should be a high priority for sewer replacement, and/or an I/1 abatement program
that would reduce the flows to an acceptable level. Figure 3 and Table 2 identify the sewers that would need
to be replaced to alleviate the surcharging and flooding. Any additional flows introduced into sewers under-
sized for the 1- in S-year storm event prior to implementation of the capital improvement recommendations
will increase surcharging and increase the potential for flooding and/or basement backups in the area.

Sizing of replacement sewers should be based on the recommendations of the SSMF as determined to
convey the 1-in 10-year storm event.
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City of Oregon City Sanitary Sewer Master Plan Constrained Area Evaluation

Section L: Introduction

In 2012, the City of Oregon City (City) retained Brown and Caldwell to assist with the development of a new
sanitary sewer master plan {SSMP). The new SSMP identifies capital improvements that are reqguired for
improving existing and future sanitary sewer service and for providing services 10 new areas as they are
developed and annexed by the City. Initial modeling results for the SSMP found that the sewers in some
areas of the city experienced surcharging within 5 feet of the manhole rim elevation and sewers in three
areas of the city experienced flooding; i.e., sanitary sewer overflows {SS0s) under the existing conditions
scenario. The Settler's Point Pumping Station is also undersized and unable to convey flows under the
existing conditions scenario. Additional surcharging and flooding is predicted under the future conditions
planning scenario. Results of the future conditions planning scenario were the focus of the SSMP document;
however, potential and proposed redevelopment in areas contributing to the above noted constrained
sewers required that the City take a closer look at the existing flow conditions in these areas. The results of
the existing condition scenario modeling provide insight into the severity of the capacity constraints, which
can be used as a basis for prioritizing improvements.

This technical memorandum (TM) presents the resuits of modeling the sanitary sewer collection system in
nine flow-constrained areas for the existing conditions 1- in 5-year and 1-in 10-year, 24-hour storm events.
The results of this modeling effort and TM will be used by the City to assess potential development in the
areas contributing to constrained sewers, shown in Figure 1.
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Constrained Area Evaluation
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Figure 1. Constrained sewer contributing areas

Section 2: Analysis Methodology

Hydraulic analyses were conducted using Storm Water Management Model (SWMM) urban-hydrology and
conveyance system hydraulics software. A detailed explanation of how base flows and wet weather flows
were developed is included in Section 3 and Appendix A of the SSMP. The SSMP uses the 1- in 10-year
storm event (recurrence interval) as the basis of planning. This TM investigates the results of modeling both

the 1- in 5-year and 1- in 10-year storm events.
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City of Oregon City Sanitary Sewer Master Plan Constrained Area Evaluation

2.1 Base Flows

Base flows include wastewater contributions from residential, commercial, and industrial sources and long-
term groundwater infiltration that finds its way into sewers and manholes through cracks, joint separations,
and other defects. Rainfall-derived infiltration/inflow (1/1) is not included in the base flow, whereas long-term
groundwater is included. The groundwater contributions may include perched water sources that contribute
groundwater infiltration during the wet season only. The flow monitoring record includes the groundwater
sources so that with the addition of the wet weather I/], the modeling represents the entire wet weather flow
regime. Base flows are the same for the 1- in 5-year and 1- in 10-year storm events.

2.2 Wet Weather Flows

Wet weather flows are based on the results of flow monitoring during the wet season and pump station run
time data. The wet weather data were used to calibrate the model such that modeled flow matched observa-
tions and measurements of actual flow in the collection system. Flow meter locations and medel calibration
are documented in Appendix A of the SSMP. Once calibrated, the model was used to simulate the two storm
events and determine capacity deficiencies in the system. The rainfall depths associated with the two storm

events are listed in Table 1.
Table 1. Storm Flow Volumes

‘Storm-event Flow velume, inches
5-year, 24-hour 3.0
1G-year, 24-hour 35

2.3 Assessment Criteria

Two criteria are used to evaluate whether pipes are too small to convey the design flow. The percent of
capacity used is a ratio of maximum predicted flow (Q) to pipe capacity {Qm) expressed as a percentage. The
maximum predicted flow, Q, is the calculated peak flow in each pipe from the model. The pipe capacity (Qm)
is the theoretical pipe capacity according to Manning’s equation, which assumes unpressurized flow {no
surcharging). A percentage of greater than 100 indicates that the pipe is carrying more flow than is theoreti-
cally possible for unpressurized flow for a given pipe slope, diameter, and internal roughness. A percent
capacity of greater than 100 is an indication of a surcharged pipe.

Unfortunately, the percent capacity alone cannot be used for determining pipe capacity due to the way that
SWMM-based models report their data. In some situations, peak flows reported by the modei exist for
extremely short periods of time, sometimes only for seconds. Consequently, some of these peak flow values
should not be used as the basis for pipe replacement. The second criterion, the ratio of depth of water to
pipe diameter (d/D) is often more reliable. Use of the d/D ratio is described in more detail below.

In an unpressurized pipe, or a pipe with open-channel fiow characteristics, the hydraulic grade line (HGL) is
the elevation of the water surface within the pipe, or the d value. In a pipe that is surcharged (pressurized
Tlow}, the HGL is defined by the elevation to which water would rise in an open pipe, or manhole, as shown in
Figure 2. In hydraulic terms, the HGL is eqgual 1o the pressure head measured above the invert of the pipe.

Brown~oCaldwell
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Figure 2. HGL for surcharged condition

The recommended approach for determining which pipes need 1o be upsized is to consider the amount and
frequency of surcharging. For example, if minor surcharging (less than 1 to 2 feet) were to occur during large
storm events only (i.e., the 1- in 10-year storm} and the surcharging did not impact property or create an
S80, City staff should not consider upsizing this pipe. However, if the frequency or amount of surcharging
were 1o increase and endanger property or overiiow, then the pipe should be upsized. Modeling of the 1-in
5-year storm event is used to help identify where surcharging occurs more frequently.

Pipes that surcharge frequentiy should be upsized since frequent surcharging has the potential to reduce
their structurat stability due to loss of pipe support from fine-grained soils washing into the sewer. Similarly,
if the amount of surcharging is more than 1 or 2 feet, City staff should consider the amount of remaining
freeboard {i.e., distance between water surface in manhole and ground surface, or to the eievation of
basements in the area) with regard to the risk of SS0s or basement backups. This approach will help to
ensure that the City has adequate capacity for conveying the design flows without spending more capital
dollars than necessary.

In general, most sewers with d/D ratios of between 1 and 3 are not identified for replacement. City staff
should monitor these sewers during large storm events to quantify the amount of surcharging that actually
occurs. If the observed surcharging increases to the point of risking property or becoming an SS0, then the
pipe or pipes should be upsized. Some pipes with minor surcharging are identified for replacement even
though their d/D ratio is less than 1. Upsizing of these pipes will help to reduce more significant surcharging in
the upstream system.

Section 3: Results

This section presents the results of the existing condition scenario 1- in 10-year and 1- in 5-year modeling for
the constrained areas. Each sub-section describes a constrained area and includes a description of sur-
charged pipes, locations for potentiai S50s {flooding), undersized pipes, and costs to upsize pipes.

3.1 Linn Avenue

Linn Avenue is located south of downtown Oregon City and parallels Singer Creek. The existing 12-inch
gravity sewer within the Linn Avenue roadway alignment from Summit Street to 4th Street is discussed in
this section.

e
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3.1.1 Existing Condition: 1- in 10-year Modeling Results

The 1- in 10-year storm event modeling was performed with the existing conditions scenario (i.e., 2014
conditions). This storm event was modeled first since the 1- in 10-year storm is consistent with the modeling
performed for the SSMP.

The model-predicted surcharging and flooding for the 1- in 10-year, existing conditions scenario, is shown in
Figure 3. Surcharging starts at manhole (MH) 11564 and increases upstream to MH 11570. Surcharging is
reduced in the steeper segment from MH 11570 to MH 11547, but occurs again in the segment from

MH 11547 to MH 115486. In the profile view, Figure 4, the HGL is less than 5 feet from the rim elevations of
MHs 11569, 13748, 11570, and 11546.
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Figure 3. Surcharging and flooding along Linn Avenue sewer, 1- in 10-year storm event
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3.1.2 Existing Condition: 1- in 5-year Modeling Results

The 1-in 5-year storm event modeling was performed with the existing conditions scenario (i.e., 2014
canditions). This modeling helps to identify the sewers that will surcharge more frequently than the 1-in
10-year design storm used in the SSMP. As shown in Figure b, the surcharging extends over the same range
of pipes as with the 1- in 10 year storm event modeling, but the surcharging depths are reduced. However,
the HGL Is less than b feet from the rim elevation of MH 11546.
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Figure 5. Linn Avenue sewer profile, 1- in 5-year storm event
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3.1.3 Required Improvements: Existing Condition

There is one sewer segment that would need to be replaced to relieve the predicted surcharging and flood-
ing for the existing condition, 1- in 5-year storm event, which is shown in Figure 6. Please note that nct all
pipes identified as surcharging need to be replaced since not all surcharging is excessive and the replace-
ment of downstream constraints often reduces the surcharging in upstream sewers.
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=
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o w
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. X 10869 &
N / \l | 8 \
Legend
*  Manholes e Sewer replacement project ,r.’:; Oragon City limits
| (W@ Major pumping station (modeled) = Modeled Sewer ' Water body
Minor pumping station (not modeled) Exisfing force main Taxlots
— Existing gravity sewer
— pli | 1 I i | g e N \

Figure 6. Required Linn Avenue sewer upgrades, 1- in 5-year storm event

Costs to upsize the sewers identified in Figure 6 are listed in Table 2. The costs are based on sizing re-
placement sewers to convey the 1- in 5-year storm event under existing conditions. Actual replacement of
any of these pipes will be based on the 10-year storm event modeling for the future condition which is listed
in Table 3. Table 2 does not include the benefits of potential /] reduction measures.
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Constrained Area Evaluation

Tabte 2, Sewer Upsizing Requirements - 5-year Storm Event, Existing Conditions Scenarlo

" Length, Existing pipe Upsize diameter, Current total SSMP
Pipe ID Owner feet diameter, inches inches cost, § project name
11546_11547 | g¢ 230 12 15 101,788 (4) Linn Avenue
Total all pipe replacements 101,788

The costs listed in Table 3 are based on sizing of replacement sewers to convey the 1- in 10-year storm
event under the existing conditions scenafio. The required pipe size does not change from what is required
for the 1- in 5-year storm modeling, but the number of sewers that require replacement increases. Upsizing
the pipes listed in Table 3 will convey the 1- in 10-year storm under existing conditions with little surchargmg
and no flooding, as shown in Figure 7.

Table 3. Sewer Upsizing Requirements - 10-year Storm Event, Existing Conditions Scenario

poe | ower | et | ordbhe | Wpsechanetn | G | S e

11546_11547 | 0OC 230 12 15 101,788 {4} Linn Avenue

11832_11845 | ©C 41 12 15 24,341 (4) Linn Avenue

11845_11564 | 0OC 315 12 15 139,464 {4) Linn Avenue

Total all pipe replacements 265,590
Brown~Caldwell
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Figure 7. Linn Avenue sewer profile, 1- in 10-year storm event, pipes upsized
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3.1.4 Linn Avenue Recommendations

Portions of the Linn Avenue sewer are undersized and currently operating beyond existing capacity, including
the 1-in 5-year and 1-in 10-year storm events. The sewers in this area need to be increased in diameter
and/or the flows need to be reduced via an I/] abatement program. Any additional flows introduced into this
sewer prior to Implementation of the capital improvement recommendations will increase surcharging and
increase the potential for flooding and/or basement backups in the area. The sizing of replacement sewers
should be based on the recommendations of the 55MP as determined to convey the future conditions
scenario, 1- in 10-year storm event.

3.2 Hazelwood Drive

Hazelwood Drive is located south of downtown Oregon City, north of Warner-Parrott Road. The results in this
section are also described in the Hazelwood Area (Wamner-Parrott Rocad) Modeling TM, (Brown and Caldwell,
April 28, 2014.

3.2.1 Existing Condition: 1- in 10-year Modeling Results

The 1-in 10-year storm event modeling was performed with the existing conditions scenario (i.e., 2014
conditions). This storm event was modeled first since the 1- in 10-year storm is consistent with the modeling
performed for the SSMP.

The model predicted surcharging and flooding for the 1- in 10-year, existing conditions scenario, as shown in
Figure 8. Surcharging starts at approximately MH 10928 and increases in the upstream direction until the
HGL breaks the ground surface at MH 18025. At MH 18025, flooding is predicted and nearly occurs at

MH 11046, as shown in the profile view in Figure 9. As shown, the HGL is high throughout the study area
and flooding is predicted at MH 18025. City staff have observed significant surcharging along Warner-Parrett
Road and in the sewer that runs up Shenandoah Drive and into Joyce Court. The five properties highlighted
in Figure 10 experienced basement flooding during the storm event on January 2, 2009, and two of these
same properties again had flooding during the storm event on January 19 to 20, 2012.

Brown o Caldwell :
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Figure 8, Surcharging and flooding along Hazelwood sewet, 1- in 10-year storm event
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3.2.2 Existing Condition: 1- in 5-year Modeling Results

The 1- in 5-year storm event modeling was performed with the existing conditions scenario (i.e., 2014
conditions). This modeling helps to identify the sewers that will surcharge more frequently than the 1-in
10-year design storm used in the SSMP. As shown in Figure 11, the profile is nearly the same as the 1-in
10-year storm event modeling. The HGL is only slightly iower for the 5-year event than the larger 10-year
storm. Surcharging extends over the same range of pipes and flooding occurs at the same location as with

the 1- in 10-yvear storm event modeling.
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City of Oregon City Sanitary Sewer Master Plan
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Figure 11. Hazelwood sewer profile, 1- in 5-year storm event
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constraints often reduces the surcharging in upstream sewers.

City of Oregon City Sanitary Sewer Master Plan

3.2.3 Required Improvements: Existing Conditions

Constrained Area Evaluation

Sewers that would need to be replaced to relieve the predicted surcharging and flooding for the existing
condition, 1- in 5-year storm event are shown in Figure 12. Please note that not all pipes identified as
surcharging need to be replaced since not all surcharging is excessive and the replacement of downstream
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Figure 12. Required Hazelwood sewer upgrades, 1- in 5-year storm event
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Costs to upsize the sewers identified in Figure 12 are listed in Table 4. The costs are based on sizing re-
placement sewers to convey the 1- in 5-year storm event under existing conditions. Actual replacement of
any of these pipes will be based on the 10-year storm event modeling for the future condition. Table 4 does
not include the benefits of potential |/l reduction measures.

Table 4. Sewer Upsizing Requirements - 5-year Storm Event, Existing Conditions Scenario

PipelD Owner L?;itth, digﬁsettlzrg, :J"is;es Upsize diameter, Inches Cur;s:tt’t;tal SSMP projectname
10930_10928 oc 39 10 12 35,100 Hazelwood
11858_11857 oc 132 10 12 83,522 Hazelwood
10312_11859 oc 260 10 12 127,524 Hazelwood
11862_10312 oc 355 10 12 173,929 Hazelwood
13051_10918 oc 331 10 12 162,156 Hazelwood
10991_13051 oc 218 10 12 106,766 Hazelwood
10992_10991 oc 109 10 12 ' 53,202 Hazelwood
11044_10992 0c 179 8 10 92,088 Hazelwood
11046_11044 oc 431 8 10 221,253 Hazelwood
Total ali pipe replacements 1,055, 539

The costs listed in Table 5 are based on sizing of replacement sewers to convey the 1-in 10-year storm
event under the existing conditions scenario. The required pipe sizes do not change from what is required for
the 1- in 5-year storm modeling, but the number of sewers that require replacement increases. Upsizing the
pipes listed in Table 5 will convey the existing condition 1- in 10-year storm with little surcharging and no
flooding, as shown in Figure 1.3,

Tahle 5. Sewer Upsizing Requirements - 10-year Storm Event, Existing Conditions Scenario

Pipe ID 0_wner Length, feet | Existing pipe diameter, inches | Upsize diameter, inches | Current total cost, $ | SSMP project name
10928_10927 | OC 261 10 12 103,447 Hazelwood
10930_10928 | OC 89 10 12 35,100 Hazelwood
11857_11856 | OC 23 10 12 18,052 Hazelwood
11858_11857 | 0OC 132 10 12 83,622 Hazeiwood
11859_11858 (| OC 105 10 12 51,370 Hazelwood
10312_11859 | QC 260 10 12 127,524 Hazelwood
11862_10312 ( 0OC 355 10 12 173,929 Hazelwood
11863_11862 ( 0OC 30 10 12 14,549 Hazelwood
10918_11863 ( OC 120 10 12 75,758 Hazelwood
13061_10918 ( QC 331 10 12 162,156 Hazelwood
10991_13051 ( QC 218 10 12 106,766 Hazelwood
10992_10991 | oOC 109 10 12 53,202 Hazelwood
11044_10992 ( OC 179 8 10 92,088 Hazelwood
11046_11044 | QC 431 8 10 221,253 Hazelwood
Total all pipe replacements 1,318,716
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City of Oregon City Sanitary Sewer Master Plan Constrained Area Evaluation

Additional analyses were performed to determine if upsizing only a few of the sewers (either upstream or
downstream} would reduce the surcharging to an acceptable level and eliminate the potential for flooding.
Modeled pipes were upsized between MH 11046 and MH 10918, The pipe upsizing eliminated the flooding
at MH 18025 but produced flooding at MH 13051, a manhole farther downstream. This is attributed to the
upsizing of the upstream pipes which allows more fiow to be moved downstream, thereby increasing the
surcharging and flooding downstream of the improvements. Conversely, modeled pipes were upsized for
several of the downstream sewers from MH 10928 through MH 10991. No flooding was predicted for this
alternative, but excessive surcharging still was found at MH 11046 and MH 18025. In summary, all sewers
identified in Table b need to be upsized to reduce surcharging effectively and eliminate the potential for
flooding under existing conditions.

3.2.4 Hazelwood Recommendations

Portions of the Hazelwood Drive sewer are undersized and currently operating beyond existing capacity,
including the 1- in 5year and 1- in 10-year storm events. The sewers in this area need to be increased in
diameter and/or the flows need to be reduced via an |/l abatement program. Any additional flows introduced
into this sewer prior to implementation of the capital improvement recommendations will increase surcharg-
ing and increase the potential for flooding and/or basement backups in the area. The sizing of replacement
sewers should be based on the recommendations of the SSMP as determined to convey the future condi-
tions scenario, 1- in 10-year storm event.

3.3 12th Street

The 12th Street sewer refers to the gravity sewers located in downtown Oregon City on 12th Street from
Jefferson Street to Highway (Hwy} 99E and also the two tributary sewers on Madison and Monroe Streets.

3.3.1 Existing Condition: 1- in 10-year Modeling Results

The 1-in 10-year storm event modeling was performed with the existing conditions scenario (i.e., 2014
conditions). This storm event was modeled first since the 1- in 10-year storm is consistent with the modeling
performed for the SSMP,

Model-predicted surcharging and flooding for the 1- in 10-year, existing conditions scenario, is shown in
Figure 14. A significant decrease in slope from MH 11402 to the Tri-City Service District (TCSD) sewer results
in surcharging from MH 11402 to MH 11397 and flooding at MH 11402 on Center Street. In the profile view
on Figure 15, the HGL is shown from Madison Street on the northeast side of 12th Streetto MH 11387
(Meter B). in the profile view on Figure 16, the HGL is shown from Monroe Street on the southwest side of
12th Street to MH 11387 (Meter 5.

el

I Brownaw Caldwell
21




City of Oregon City Sanitary Sewer Master Plan Constrained Area Evaluation

.
) %, 13081
\

). 13059

10164

14387 (Méter 5)

Yol
NI
10665

gt

—
10715
10215 10063 X
10208 {Meter 8 ™
(Mster 8} L2171
10205
_ 10270 {3068
10684 e
Legend
B . " PO
s Manholes e Predicted surcharge f:_,-t Oregon City limits
l Fiow meter Modeled sewer -4 Water body XZ’(\
Xy
{» Predicted flooding focation Existing force main Taxlots N '_}&;
N @ Major pumping station {modeled) Existing gravity sewer Z>\(:
Minor pumping statian (nal modeled) === TCSD sawer £
= (8 v < = =~ N 7=

Figure 14. Surcharging and flooding along 12th Street sewer, 1- in 10-year storm event
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City of Oregon City Sanitary Sewer Master Plan
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Figure 15. 12th Street sewer profile (1 of 2), 1- in 10-year storm event
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Figure 16. 12th Street sewer profile (2 of 2), 1-in 10-year storm event
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3.3.2 Existing Condition: 1- in 5-year Modeling Results

The 1-in 5-year storm event modeling was performed with the existing conditions scenario (i.e., 2014
conditions). This modeling helps to identify the sewers that will surcharge more frequently than the 1-in
10-year design storm used in the SSMP. As shown in Figures 17 and 18, the 12th Street profiles are nearly
the same as the 1-in 10-year storm event modeling. The HGL is only slightly lower for the 5-year event than
for the larger 10-year storm. Surcharging extends over the same range of with the 1- in 10-year storm event
madeling, however, flooding is no longer predicted at MH 11402.
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Brown« Caldwell

26




Constrained Area Evaluation

City of Oregon City Sanitary Sewer Master Plan

HGL

20

QOutlalt 11389

3800

Rlal]

- Junétion 11387

(=] = = =2 p=3 o
o ol [i=s = oy o o (= =
= - - - Py = ] T =

! i

H : i

REfH

- - Junction 11385

3200

Junctian 11384

3000

- Junction 11383

280M

Junction 11397

[PELTEE

Junctiop 11396

2400

- Junction 11402

2200

S~ Junctiop 10665
10

Junction 10236

Jdunction 10237

Jungtion 10273

- Junetion 10157

1700

Junclion 13910

O

- Jupctiph 10053

- Junction 10271

Jupetion 10270
Noda

Figure 18. 12th Street sewer profile (1 of 2), 1~ in 5-year storm event

Brown«cCaldwell

27
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3.3.3 Required Improvements: Existing Condition

Sewers that would need to be replaced to relieve the predicted surcharging for the existing condition, 1-in
B-year storm event are shown in Figure 19. Please note that not all pipes identified as surcharging need to
be replaced since not all surcharging Is excessive and the replacement of dowhstream constraints often
reduces the surcharging in upstream sewers.

12402 10158

12403

10555 /

10237 r 1401

10273 & 10125
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Legend
N ¢ Marholes e Sewer replacement project .f:;a"- Oregon Gity Hmits
Major pumping station {modeled) e Bodeled Sewer ‘4, Water body \’53\_;},
Minor pumplng statlon {not modeled) Existing force maih Taxiots R
~ Existing gravity sewer

FaRN — = N 75 LY Y

Figure 19. Required 12t Street sewer upgrades, 1- in 5-year storm event

Costs to upsize the sewers identified In Figure 19 are listed in Table 6. The costs are based on .sizing re-
placement sewers to convey the 1- in 5-year storm event under existing conditions. Actual replacement of
any of these pipes will be based on the 10-year storm event modeling for the future condition. Table 6 does
not include the benefits of potential I/l reduction measures.
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Table 6. Sewer Upsizing Reguirements - 5-year Storm Event, Existing Conditions Scenario

Pine ID Owner Length, Existing pipe Upsize diameter, Current total SSMP
P feet diameter, inches inches cost, $ project name
10259_10157 oc 346 8 10 128,789 (1) 12th Street
12402_12401 oc 367 12 15 86,858 (1) 12th Street
11402_11396 oc 250 12 15 110,616 {1) 12th Street
Total all pipe replacements 326,260

The costs listed in Table 7 are based on sizing of replacement sewers to convey the 1-in 10-year storm
event under the existing conditions scenario. The required pipe sizes do not change from what is required for
the 1- in B-year storm modeling, but the number of sewers that require replacement increases. Upsizing the
pipes listed in Table 7 will convey the 1- in 10-year storm under the existing conditions with little surcharging

and no flooding, as shown in Figures 20 and 21.

Table 7. Sewer Upsizing Requirements - 10-year Storm Event, Existing Conditions Scenario

. B Existing pipe Upsize diameter, | Current total SSMP project
ipel e Length, feet " . .

Pipe ID Owner gth diameter, inches inches cost, $ name
10259_10157 oc 346 8 10 128,789 {1) 12th Street
12402_12401 | 0OC 367 12 15 86,858 (1) 12th Street
12401_10273 oc 183 12 15 81,202 (1) 12th Stveet
1140211396 oc 250 12 15 110,616 (1) 12th Street
Total all pipe replacements 407,470

n
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City of Oregon City Sanitary Sewer Master Plan Constrained Area Evaluation

HGEL
= ] [ i ;
: i i | ;
H ! H 1
T\ i | H
\ ! " 200
180
......... ceenme] 160
140 ;
i
120 :
RO Vs 4]
p—
B0
40
1
;
; 4
: LR Nt I O EREE N A A O T 20
280 400 iG00 B0 100 A0 1aca| 1800 1800 PODO P20 | 2400 2500 | 2800 3000 w00 3a0n | 200 38h0
Z F g £ 5 5 £ 15 = 5 g g g = £ 5 5 =
Q = 3 = = =1 = = 3 = 3 3 = =2 =1 =3 = =
a g 2 B g 2 B B 2o 3 2 2 5 B =} =4 B i
@ 5 5 g g B g & 5 5 5 = B B o g g = =
= = = - - 3 a 3 33 = = =] = = = - = -
o - = = o - - - = = Z " = o o ol o =
g 5 3 & 8 2 2 88 =3 rd b} w w & B o =
wd =~ (=] —_ [} (4, ) |- = =) w0 w0 [~} [~=] o8 =)
(=] - [} = [Te] ~ W -l (2] [ (=] - [~ o (O] -

Figure 21, 12th Street sewer profile (2 of 2), 1- in 10-year storm event, pipes upsized

Brown«oCaldwell

bl > v

31



City of Oregon City Sanitary Sewer Master Plan Constrained Area Evaluation

3.3.4 12th Street Recommendations

Portions of the 12t Street sewer are undersized and currently operating beyond existing capacity, including
the 1- in 5-year and 1- in 10-year storm events. The sewers in this area need to be increased in diameter
and/or the flows need to be reduced via an |/| abatement program. Any additional flows introduced into this
sewer prior to implementation of the capital improvement recommendations will increase surcharging and
increase the potential for flooding and/or basement backups in the area. The sizing of replacement sewers
should be based on the recommendations of the SSMP as determined toc convey the future conditions
scenario, 1- in 10-year storm event.

3.4 13th Street and Division Street

The capacity constraints on 13th Street and Division Street are grouped together in this TM because they
are sequential and share some common tributary area. The 13th Street and Division Street projects were
identified individually in the SSMP for the purpose of grouping costs into manageable projects.

3.4.1 Existing Condition: 1- in 10-year Modeling Results

The 1- in 10-year storm event modeling was performed with the existing conditions scenario (i.e., 2014
conditions). This storm event was modeled first since the 1- in 10-year storm is consistent with the modeling
performed for the SSMP.

The model predicted surcharging and flooding for the 1- in 10-year, existing conditions scenario, is shown in
Figure 22. Surcharging extends from MH 10173 on 14th Street, upstream to MH 11516 on Division Street.
As shown on the profile view on Figure 23, the HGL increases from MH 10172 to MHs 11426 and 11427
where flooding is predicted. The surcharging extends upstream from the flooded manholes to the increase in
pipe slope at the pipe segment between MH 11516 and MH 11515.
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City of Oregon City Sanitary Sewer Master Plan Constrained Area Evaluation

3.4.2 Existing Condition: 1- in 5-year Modeling Results

The 1-in 5-year storm event modeling was performed with the existing conditions scenario {i.e., 2014
conditions). This modeling helps to identify the sewers that will surcharge more frequently than the 1-in
10-year design storm used in the SSMP. As shown in Figure 24, the profile is nearly the same as the 1-in
10-year storm event modeling. The HGL is only slightly lower for the 5-year event than the larger 10-year

storm. Surcharging extends over the pipe segments from MH 10057 to MH 11516 and flooding occurs at
MH 11427,
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City of Oregon City Sanitary Sewer Master Plan Constrained Area Evaluation

3.4.3 Required Improvements: Existing Condition

Sewers that would need to be replaced to relieve the predicted surcharging and flooding for the existing
condition, 1- in 5-year storm event are shown in Figure 25. Please note that not all pipes identified as

surcharging need 1o be replaced since not all surcharging is excessive and the replacement of downstream
constraints often reduces the surcharging in upstream sewers.
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Figure 25. Required 13 Street and Division Street sewer upgrades, 1- in 5-year storm event

Costs to upsize the sewers identified in Figure 25 are listed in Table 8. The costs are based on sizing re-
placement sewers to convey the 1- in 5-year storm event under existing conditions. Actual replacement of
any of these pipes will be based on the 10-year storm event modeling for the future condition. Table 8 does
not include the benefits of potential [/l reduction measures.
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City of Oregon City Sanitary Sewer Master Plan Constrained Area Evaluation

Table 8. Sewer Upsizing Requirements - 5-year Storm Event, Existing Conditions Scenarlo

Pipe ID Owner Length, ‘Existing Pipe Upsiz'e diameter, Current total .SSMP

feet diameter, inches mches_ cost, $ project name
10171_10057 oc 339 8 _ 10 126,350 (2} 13th Street
10170_10171 | OC 203 8 10 75,618 (2) 13th Street
10060_10170 | 0OC 216 8 10 111,222 (2) 13th Street
10064_10060 { OGC 110 8 10 74,337 {2) 13th Street
10063_10064 oc 144 8 10 917,388 (3) Division Street
10071_10063 oc 167 8 10 112,580 {3) Division Street
10056_10071 | ©OC 287 8 10 194,127 {3) Division Street
Total all pipe replacements 791,920

The costs listed in Table @ are based on sizing of replacement sewers to convey the 1- in 10-year storm
event under the existing conditions scenario. The required pipe sizes do not change from what is required Tor
the 1- in b-year storm modeling, but the number of sewers that require replacement increases. Upsizing the
pipes listed in Table 9 will convey the 1- in 10-year storm with little surcharging and no flooding, as shown in
Figure 26.

Tahle 9. Sewer Upsizing Requirements ~ 10-year Storm Event, Existing Conditions Scenario

Ppold | Ouner | tengttest | qoni BREL | PTG | Mnens | name
10057_10172 | ©OC 142 8 10 72,818 (2) 13th Street
10171_10057 0c 339 8 10 126,350 {2) 13th Street
10170_10171 iH 203 8 10 75,618 {2) 13th Street
10060_10170 DC 216 8 10 111,222 {2} 13th Street
10064_10060 | ©OC 110 8 10 74,337 (2) 13th Street
10063_10064 0c 144 8 10 97,388 {3) Division Street
10071_10063 oc 167 8 10 112,880 {3} Division Street
10056_10071 oc 287 8 10 194,127 (3} Division Street
11444_10056 | 0OC 38.8 8 10 19,941 (3) Division Street
Total all pipe replacements 884,780
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City of Oregon City Sanitary Sewer Master Plan Constrained Area Evaluation

3.4.4 13th and Division Street Recommendations

Portions of 13t and Division Street sewer are undersized and currently operating beyond existing capacity,
including the 1- in byear and 1- in 10-year storm events. The sewers in this area need to be increased in
diameter and/or the flows need to be reduced via an I/l abatement program. Any additional flows introduced
Into this sewer prior to implementation of the capital improvement recormmendations will increase surcharg-
ing and Increase the potential for flooding and/or basement backups In the area. The sizing of replacement
sewers should be based on the recommendations of the SSMP as determined to convey the future condi-
tions scenario, 1-in 10-year storm event.

3.5 Holcomb Boulevard

Holcomb Boulevard is located in the northeastern portion of Oregon City, east of Hwy 213 and north of
Redland Road. The Holcomb Boulevard sewer evaluated in the SSMP is included in the north zone maodel
and extends from MH 10505 to MH 10458.

The Hoteomb Boulevard sewer does not surcharge during the 1-in 10-year storm event, existing conditions
scenario. The SSMP provides information on the pipe replacement project required to meet future flow
requirements on Holcomb Boulevard. A detailed map of the tributary area to the Holcomb Boulevard sewer is
provided in Attachment A.

3.6 Settler’s Point

The Settler's Point Pumping Station is located at the southern boundary of Oregon City near the intersection
of Frontier Parkway and South Meyers Road. The force main extends from the pumping station to the
intersection of South Deer Meadows Road and South Meyers Road, where the force main dischargesto a
gravity sewer conveying flows to the TCSD Hwy 213 interceptor sewer. Capacity constraints at the pumping
station and along the force main and gravity sewer are discussed in this section and shown in Figure 27.

3.6.1 Settler's Point Pumping Station

The pumping station was originally constructed in 1999 and is challenged with capacity constraints and
operations and maintenance issues, as documented in the SSMP. The current pumping capacity is 831
gallons per minute (gpm). Modeled existing flows for the 1-in 5 year storm event are approximately 820 gpm,
1-in 10-year storm event fiows are approximately 931 gpom, and projected future flows are predicted tobe
1,092 gpm. At a minimum, the pumps should be upgraded at this station to address the frequent mainte-
nance problems and the projected capacity issue.

The existing 8-inch-diameter, 1,210-foot-long force main is siightly undersized to convey the projected future
flows and could be upsized to improve energy efficiency at the pumpling station. The SSMP did not assume
replacement of the force main.

The estimated cost of improvements to the Settler's Point Pumping Station is approximately $300,000
based on information provided by a City consultant, who was engaged to evaluate this pumping station at
the time of the writing of the SSMP.

3.6.2 Existing Condition: 1- in 10-year Modeling Results

The gravity sewer from MH 12620 at South Deer Meadows Road and South Meyers Road to MH 11784 near
the Molalla Avenue and Hwy 213 interchange experiences minimal surcharging in the 1- in 10-year storm
event. The surcharging shown between MH 12621 and MH 12620 is the result of model instability where
the force main discharges into the gravity sewer and is not presented in the SSMP as a surcharging location.
The profile view In Figure 28 shows the HGL along the gravity sewer alignment in the 1-in 10-year storm
gvent.

_bed
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Figure 27. Surcharging along Settler’s Point gravity sewer, 1- in 10-year storm event

3.6.3 Existing Condition: 1- in 5-year Modeling Result_s

The gravity sewer from MH 12620 at South Deer Meadows Road and South Meyers Road to MH 11784 near
the Molalla Avenue and Hwy 213 interchange experiences no surcharging in the 1-in 5-year storm event. The
profile view in Figure 29 shows the HGL along the gravity sewer alignment in the 1-in 5-year storm event
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City of Oregon City Sanitary Sewer Master Plan Constrained Area Evaluation

3.6.4 Settler's Point Recommendations

The Settler's Point Pumping Station meets the demand of the existing conditions 1-in 5-year storm event but
is capacity limited in the existing conditions, 1-in 10-year storm event. it is recommended that the City plan
for improvements to the pumping station based on recommendations of the SSMP as determined to convey
the future conditions scenario, 1-in 10-year storm event, while continuing to monitor the pumping station’s
capacity in the interim. Surcharging in the manholes upstream of the station should be observed during
large storm events to determine the extent of surcharging caused by limitations in the pumping capacity
during these events. Any additional flows introduced to this pumping station prior to implementation of the
capital improvement recommendations will increase surcharging in the upstream sewer onge the capacity of
the pumping station is exceeded and increase the potential for flooding and/or hasement backups in the
area.

The gravity sewer downstream of the pumping station has sufficient capacity to convey flows for the existing
conditions 1-in 10-year storm event and no immediate recommendations are made for this sewer. However,
upsize of the TCSD sewer in Hwy 213 documented in the SSMP does significantly reduce surcharging in this
sewer for the future conditions scenario.
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City of Oregon City Sanitary Sewer Master Plan

Section 4: Recommendations Summary

The sewers described in Section 3 were reviewed in more detail based on capacity constraints identified in
the SSMP. The gravity sewers at Linn Avenue, Hazelwood Avenue, 12th Street, 13th Street, and Division
Street are all undersized for existing conditions, including the 1- in 5-year and 1- in 10-year storm events.
The Settler's Point Pumping Station is also undersized for existing condition flows. The capacity of sewers
and the Settler’s Point Pumping Station described in this TM need to be increased and/or the flows need to
be reduced via an I/1 abatement program to meet existing condition flows. Portions of the Linn Avenue sewer
are undersized and currently operating beyond existing capacity. Any additional flows introduced into these
sewers and pumping station prior to implementation of the capital improvement recommendations will
increase surcharging and increase the potential for flooding and/or basement backups in the area. The
sizing of replacement sewers should be based on the recommendations of the SSMP as determined to
convey the 1-in 10-year storm event under the future conditions scenario.
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Appendix L: City/TCSD Agreements and Amendments
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AGREEMERT

TEIS AGREEMEKT is executed this _j_ﬂ-_ day of _ Fibruag,
: . &;
1982, between TRI-CITY SERVICE DISTRICT ("District™), and ;;e
City of Oregon City, a'municipal corporation of the ‘State of
Oregen ("City"). '

RECITAL:

Tri-City Service District, Clackamas County, Oregon, was
organizeé pursuant to Chapter 451, Orégon Revised Statutes, for
"the purpose of providingfsewerage works, including all facilities
necessary for collecting, pumping, treating and disposing of
sanitary or storm sewage within the bounaaries of the above nated
C;ty. The District is committed to pu}sue the regional sewage
disposal plan for the area encompassed by City. In furtherance
of the fecregoing, District is to c>1:1er.=.-.tr-:‘.r integrate and admi-

nister the existing sewage disposal plants currently in operatién
by and for City. As part of this agreement by Ehe Distrig}zpq_.
lease e#isting sewage plants, the parties agree to ;nstitute
regional sewage rates, and to share the rates collected by each
.party. The parties agree to make provisions for the transfer of
certain employees. This agreement addresses the foregoing.r -

The parties agree as follows:

Section 1. DEFINITIONS

"As used in this agreement, definitions set forth below shall

-~1- AGREEMENT




-

prevail unless expressly stated otherwise:

BOARD: Boarog of County Commissioners of Clackamas County

&cting &s the governing body of the Tri-City Service District.
]

CITY: City of Oregon City.

CONNECTION CHARGE: An amount of money charged for connection

to or use of the public sanitary sewer System.
COUNTY¥: Clackamas County, Oregon. .

EQUIVALENT DWELLING UNIT (EDU):

Service Charge: A unit, based on water consumption and

strength of sewage of a single-~family dwelling, by which all
users of senitary sewers zre measured.

Connection Charge: A unit, based upoﬁ a single-family

dwelling unit or its eguivalent, as defined in Order

No. 80-2273 of the Board of County Commissioners of Clackamas
County, acting as the governing body for bistrict, dated
October 30, 1880, and as may be subsequently defined by
crdiﬁance or rules and regulations adopted by the District.

INDUSTRIAL WASTES: Any liquig, gaseous, radioactive or solid

waste substance, or a combination thereof, resulting from any
process of industry, manufacturing, trade or business, or from
the development or recovery ¢f any natural resources, or as
defined by Oregon State Department ©f Environmental Quality or
the United States Environmental Protection Agency.

{LOCAL :COLLECTION: FAGILITIES: All sewerage facilities other

=2~ AGREEMENT




then major facilitiss 2s defined in Exhibit a.

MAJOR FACILITIEE: Named in Exbhibit A, attached hereto and by

reference made a part hereof.

OPERATION .AND MAINTENANCE (OsM): The regular performance of
;

work reguired to assure continued functioning of the sewerage
system &nd corrective measures taken to repair facilities to keep
them in operating condition. It may include occasionzl replace-

ment -of defective pipe or parts, but does not include widespread

.replacement of facilities.

PERMIT: Any written authorization required Pursuant to

‘District rules and regulations or any regulation of a City for

installation of or connection to any sewerage works.

REIMBURSEMENT PRYMENTS: Regular payments by the District to

City for sewerage facilities of City acquired by the District or

abandoned facilities owned by City as of or subseguent to the

:Gate of this -agreement.

BEWAGE: Water-carried human, animal or vegetable waste from

residences, .buildings, industrial establishments or other places,

together with such groundwater infiltration and surface water as

may be present. The admixture with sewage of industrial wastes
or water shall also be considered "sewage" within the meaning of
this definition.

SEWAGE TREATMENT PLANT: Any arrangement of devices, pumps;

equipment and structures used by the District for treating sewage.
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Bection 2. QPERATING PROCEDURES AKD RELATIONSHIPS

The intent and purpose of this section is to esteblish proce~
dures to assure uniformity between all parties in the application
of 211 standards, rules and regulations as mey be adopted or
amended by the District, frgm time to time. Notwithstanding any
other provision of this agreement, the’City Bgress’ +ois

A. Adopt and enforce the standards &nd rules and regu-
lations governing the use of the sanitary sewerage system pro;
mulgated by the District.

B. Prepare bills &nd collect District revenues as
prescribed by the District.

C. xForward*to%thé;Bistfibt?faffféviéw”andﬁébﬁﬁént§

based:upon:.conformity with District's rules andiregvlations; any"

_ﬁérmit¢app$@¢a;ionwf055othe;,phaqa;esfaéhtial»usq. -

D. Not enter into any contract or agreement for sewage

service extension outside City's jurisdiction without the express

written consent of the District.

E. ' Forward to:the District«for:review.and comment- the
prppqsedﬁtosbeﬁcéﬁstructeji

Fe Not construct any new City sewerage facilities or
make changes in existing City facilities without first notifying

or consulting with the District.

G. Grant the District right of access to any sewerage



C: -

fecilities within the Clty fcr the purpose of inspecting such
f=c111t1es or taking samples for analysis.

H. Take such remedial or corrective action as may be
4

reguired by the District to maintain District standards.

Section 3. LEASE OF PROPERTIES N F2v

With respecf to the City's sewéée piants currently “in ‘opera-
tion, the City and Dlstrlct agree that., R

. A. Effective Harch 1, 1982, the D:str1ct shall lease
&ll sewage treatment plants which the City owns,'tégethér with
the land on which such facilities are situatéd, and associzted
laboratory fecilities and equipment. From ané a2fter the last
named daie, City will relinguish responsibility for the operatien

and maintenance of the facilities thus leased. The consideration
for this leese is the agreement of Distfict to operate angd ﬁ;in-
‘tain éhe sewage tréatment'plants and the transfer of certain
Jembloyees from City to District. .

B. The City will reta:n title te its local collectlon
.Facilities, treatment--plants, and land on which such facilities
.2re situated.

€. When a sewage treatment plant is decommissioned,
the District shall be responsible for clean uf, including, but
not limited to, the treatment and final disposal of sludge

material in any tanks or lines.
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Section 4. ABANDONMENT OF SEWAGE PLANTE BY DISTRICT

2t such time as the parties eégree, the District agrees to
compensate the City for the abadonment of the City's existing
sewage treatment plants, as identifieq oh Exhibit A,“a;tached
hereteo and by reference incorbo;ated herein. For'phrpdﬁes of
this agreement, the term "ebandonment® shall be defined as the
time sewage trestment plants ere decommissioned. The amount of
compénsation shall be based upon investmehfs by the City up to
the date of this lezse agreement, in accordance with the adopted

Sewerage Facilities Plan, Volume 3 - Financing, dated

becember, 1979, set forth as Exhibit "C®" to Board of County

Commissioners Order No. 80-323. The parties anticipate that any

improvements a2fter the date of this lease zgreement shall be made

af the cost and expense of the District, but if any improvements
are made by the City after the date of this lease agreement, they
.shall not be taken into account vwhen determin%ng any compensafion
upon subsequent purchase by the District.

A, Eg-Bonds Assumed: During the period of this lease

-agreement and after any subseguent abandonment of the City's

sewage treatment plants, the City will continue to pay its own
local debt service on cutstanding bonds.

B. Reimbursement Payments: The parties agree that

vpon the determination of the amounts due and owing from the

pistrict to the City for abandonment of sewage treatment plants



(.
Cr C:her sewagé facilities, the perties shell enter into & glan
fer ennuel instellimenis of the deb:t, plues such interest &s is set
ferth in the zdopted facility's plen. °
Secticn 5. TPIKEFER or EMPLOVEES

¥With respect to the status of present employees of the City

engegef in work relzted to tﬁe foregeoing sewage treatment pléﬁts;
the City and the Disfrict ggree &s follows: o 7

' A.” The following emplo}eés. as .set forth in Exhibit B,
attached hereto and incorporsted by.reierence, shell be trans-
ferred to District under the provisions of Oregon Revised
Staztvtes 236.€10, et tseg. The Board of Commissioners of

Cleckemés County, .2zcting. as the goﬁerning body of District;
hereby consents to theifraﬁsfer Ef these City employees to éhe
District. | | )

The City and the District mey ezch need extrz help,
from time to time, that might be supplied by the other; in suych
case, the City or thg Districf} in wtilizing services of an
employee of the éther, shz)ll pay the lending entity, for-the-time
worked, the actual cost and expense, including overhead, of the

employee's salary rate currently in effect.

Section 6. FUNCTIONAL RESPONSIBILITY

A. With respect to the administration, operation and

naintenance of loczl collection facilities within the City boun-
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daries and the performance of functions related thereto, the City

-and the District agree as follows:

1. Processing and review of permit epplications,

collection &nd accounting for permit fees, inspection of con-

nections, and 2ll record<keeping sttendant thereto: The City

will perform each and 211 of the above functions. The City
agrees to adopt standards of materisls and construction

estzblished by the District and to inspect each Connection

for conformance therewith.

2. Operation and-maintenance of all"local collec~

tion-facilitieg:  The City will continue to operate and main-

tain all local collection systems within its boundaries dr
systems outside its boundaries for which it has contracted to
provide service, except as the parties may otherwise agree.

3. Billing 2nd collection Qﬁ gewer service

accounts and associated record-keeping, accounting and

delinquency follow-up: The City will coﬂtinue ali regular

billing, ccllect monigf, adjuét complaints, keep records and
perform.associated accounting and delinquency follow-up. In
performing this funcéion, the City agrees to adopt and_follow-
the rules and regulations as may be promulgated by the
District. The District may, at any reasonable time, inspect
and audit the books of the City, but with respect to this

financial and administrative function only.
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B. With respect to the administration, operation and
maintenance of regional sswerage facilities and the performance

of functions releted thereto, the City and District agree as-

follows:

l. Operation and maintenance of treatment plants

‘and-associated laboratory faciiﬁ%ieé!ﬁ_fﬁé District ﬁ111:~ésif
a condition of the lease of the;sewagé'ﬁreafmen;;pihhf'énd S
assocliated land and laboratorf fa&ilities and sewerage faci-
lities associated +therewith, and in consideration thereof,
assume full responsibility for their administration, opera-

tion and maintenance.

Section 7. SERVICE Aﬁa OTHER AGREEME.NTS, .

If-City has entered into any 5ervibgvégreement or other .
zgreement with third persons, groups or entities relatiné to the
sewage treatment plants, City agrees to transfer or obtain con-
gent to transfer any and all such agreementis to District.

Section B. APPLICATION, PERMIT AND IRSPECTION PROCEDURE

A. The City shall continue reéﬁonsibility for applica-
tion, permit and inspection procedures.

B. No person shall connect to any part of the sanitary
Qewer sfstem without first making an application and securing a
permit from the City for such connection, nor may any person
substantially increase the flow or alter the character of sewage,

without first obtaining an additional permit and paying such
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chzrges therefor as mey be fixed by the City.

c. Upon approvai of the application and payment of all
c¢herges, the City will issue a sewer connection permit for the
premises covered in the application. The 2pplication and permit

shell be execuvted on forms provided by the City and afﬁrbved by

-

the Cistrict.

D. All costs and expenses 1nc1dent to the 1nsta11atlon

‘and connection of 2ny sewer oOr other WDrk for whlch a permit has -

been issued shall be borne by the owner. The owner shall indem-
nify the City and the Die rlct from any loss or danage that may

dlrnctly or indirectly be occ251oned by the work. -

Sectlon 9. RATES AND CHARGES FOR SEWERAGE SERVICES.

A. The City will continue to collect and retain per+-
ﬁ}t,-plan check, inspéction and other atsociated fees required by
the City.-

B. A regional connection charge has been authorized by
Order No. B0-2273 of the Board of County CcmmissiOners of
Clackamas County, gitting as the governing board of the District.
The‘charge will be levied on all property connecting to the

regional sewerage system.
1. The charges will be collectea-by the City and
forwarded to the District on the fifth day of each month, and
will be Cne Thousand Dollars ($lr000).per_EDU from -

November 1, 1981, until June 30, 1982, and escalating One
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Huncred Dollars (£100) per EDU annually on the first day of
Jul§ of each succeeding year.
2. The District, in its discretion, mey escalate
oriéefe:nescalation. ) o ' S -
c. A service chargé will be levied on all sever users
connected to thé sewerzge system sqrved by the séwage‘treétment’:
“plant. ‘ o ) |
1. The charge, collecpéd bimonthly by ‘the City,
initizlly will be Six Dollars ($6.00) per EDU, per month;
2. Initially an émount of Two Dollars and Fifty
Cents ($2.50) per EDU,'pe; month, will be retzined by the
City for sewer collection O&M, and the remzinder will be for-

warded-to the District en the 20th &ay of the next month

_following the City's billing. :
3. The District will review the service charge
annually with the City, and may adjust it according to the

needs of the City and the District.

Section 10. OTHER PROVISIONS

A, Notwithstanding any other provisions of this
agreement, the City and the District agree that:
. The City and the District will each utilize
their offices to support and enforce the standards and provi-
sions of this agreement, and the rules and regulations of the

City and the District.
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2. Any provision of this agreement declared inva-
lid by & court of competent jurisdiction shall not affect the

- validity oi the remsining provisions.
fection 11. MAINTENANCE AND REPAIR

PO |
Citv shall not be responsible for any maintenance or repair

of the sewage treziment plant. Distr;ct agreés to maintain the
plant structures, eguipment and méchihé&y in-goodk;}Bériéﬁd:boh;
dition, reasonable wear.and tear excepted. City hereby consents
to alterations of the sewage treatment plants, eguipment and.
machinery, as may be determined by the District fo be necessary
to fulfill its obligations under this lease.

Section 12. INDEMRIFICATION AND LIABILIT& IRSURANCE

city shall in no event be liable for any accident or injury
éo.property.or PErsSCns whatsoever bccurring'in or about the "
leased se#age treatment plents, and District shall indemnify ang
hold City harmless from any liability or any claim for any suvch
-accident or injury. 1In eny suit or action for damages against
City arising out of District's activities or use of said premi-
e SES; District agrees, at District's own expensé and cost, to
defend City in such suit or action. District agrees to save the
City and hold City harmless from any costs, expenses, liability,
cleims, and/or judgments that may be asserted against or obtained
against the City by reason of the District's activity in or about

the premises resulting in any injury to the person or damage to



C C.

the property cf others, &nd to carry ligbility insurance for such
éurposeg with limits of not less than those set forth in thé
Oregon Tort Claims Act. Further, any insurance policies shall
contein & protective clause naming City ,as additionazl insured.

Section 13.° TERHINATIdN AND DEFAULT

This lease is upon the express condition that if Distridt’’
shall fail to keep and perform at the time and in the manner
herein provided any of the terms, covenants and ¢6n6itiché'£6'bé

performed, time being declared to be of the essence of this

-agreement, then thirty (30) days after District has received -

written notice of defsult 2s to any provisions heféof,‘tity shall
have theé right to declare this lease terminated and at azn end,

ané re-enter the premises, or any part thereof, and expel the

District without any liability for damage and without any waiver

of rights which City might have.

Section 14.° NOTICES AND PAYMENT

Any payment or notice to which District shall be entitled

-under this lease shall bé delivered br sent to:

Tri-City Service District

902 Abernethy Road _

Oregon City, Oregon 87045
Place of notice for the City shall be at:

City of Oregon City

City Hall

Oregon City, Oregon 97045

The place for notices or payment may be changed by written
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notice from the party changing its address.

Section 15. LITIGATION COSTS

If any suit, action, or proceeding is brought in: connection
with any covenant or condition of any poftion 6f this léaSe}‘thé'
prevalllng party in such su1t or actlon, 1nc1udlng any - appeal
therefrOm, shall be entitled to recover from ‘the ﬁnsuccessful
party such sum as the Court mayr§djg§ge ;egsopab}e'a;}atpprney-su4 d

-

fees in said suit or action. , N £ =
IN WITNESS WHEREOF, the parties have executed this agreement
on the date first above written, effective March 1, 1982. %

BOARD OF COUNTY COMMISSIONERS CITY OF OREGON CITY -
OF CLACKAMAS COUNTY, OREGON A Municipal Corporation of
. the State of Oregon

B§;:la§k1/;:}31 (f)ﬁd;%ziéaha)

yor

ay %M
er ’

Commissioner
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- Qregon City o ) -

(: Exhibit A

.

“e. riptien of Sewepe Treztment Flent e2re2 which is to be leased to
Tri-City Service Distriet: '

A percel of land in the Hiram Stiraight Donstion Leznd Cleim No. 42 in
Section 39, Township Z South, Renpe Z .Eest of the Willametite Meridian,
Clackemee Courty, Cregon, end more perticulerly described &s follows:
deginning &t 2 point on the west boundary of the right-of-way of the East
Side Super-Highwey which point is the northeast torner of Parce1 "A".25 |
gescribed in deec from Dstrander Redilway and Timber Company to Crown ... .°

“2e11erbach Corporetion, & Nevads Corporetion, dzted November 28, 1945, -and

recorded in Eook 258, Paoe €1 of the Deed Records of Clackames County; .
thence tracing the west boundzry of the East Side Super-Highwzy, south 3°.

"40' past, 270 feet to a point; thence north 85° 17*' west to & point on the |

realigned wnsLerly right-of-way line of szid East Side Super Hichwzy end

the true point of Beginning; thence confinuino north B5° 17° west to the -

gasterly r:gh;-ot-hay Tine of Clackametie Drive 25 described in Deed.76-14088

recorded in (lackamzs County Deec Records; thence northerly end ezstierly

trzcinc the easterly eénd southerly right-of-way line of said Clackemstte

Drive to the wes;erTy right-of-wey line, &5: rezlioned, of the Fast Side

Super-Hichwey; thence southerly fo1iowin9 the rezligned wesierly richt-of-wey

line of said Eest Side Super-Highway to the trve point of Beginning.

Exceptinc that pertion which is fenced, enclosing the Fire Department Trzining

Tower 2nd buiiding, which is the paved portian of the northerly pertion of

the zbove described prcperty, being approximetely 150 Teet wide in the east-wes

direciion znd 155 fest in the north-scuth direction contzining approximately

D.E acres. This portion is to be retzined by the City of Oregen City as pert
+he Sewzpe Treztment Plant lezse described above. The City of Oregon City

-oren;- to Clzckzmzs Coan;y Tri-City Service District an access across the

above Fire Depzriment Treining Tower properiy for slucge removel from the
Sewzoe Treztment Plant. : o

A1) located in Sectien 30, T. 25., R. 2E.,-of the W.M, Clackamzs County,
Orecon. - :



EXHIBIT “BY

CITY EMPLOYEES TRANSFERRED TO DISTRICT

Robert Hall A
vKarl Rouset£ '
ng Cax r'x ' ) ' '
Kenneth Millef W |
Howard Wilcok

Max Klaetsch

Robert Sullivan

EXHIBIT "B" TO AGREEMENT




ADDENDUM TO AGREEMENT
\

THIS ADDENDUM TO AGREEMENT ("Addendum™) is executed this

{i& day of

DISTRICT ("District"), 2nd the Cities of OREGON CITY and

|, 1982, between TRI-CITY SERVICE

GLADSTONE, municipal corporatiocns et-the’stetefgft5f§§6ﬁ ("City").
RECITAL - ‘ |
The parties te this Adéendum and-the-cit;vef Weét Linn, muni-
cipal corporations of the State of Oregon, have each entered into

an Agreement dated the /f%day OE&M “ 1982,;

wherein the District has agreed to cperate, integrate and admi-

nister the City of Gladstone's pump station and force main, end
the existing sewazge disposal plants in operation by and for the
Cities of West Linn and Oregon City. 1In consideration of the
assumption by the District of these duties, the parties to this
Addendum further:agree as follows:

1. The City of Oregon City hereby releases the City of
Gladstone from any further responﬁibility or financial obligation
incurred by reason of any agreements wherein Oregon City provided
sewage treatment fac111t1es for the City of Gladstone. These
parties hereby declare that no further sums of money or other
obligations of any kind are owed. Any further obligation for the
operation of sewage treatment facilities shall be governed by the

Agreement between the District and the Cities.
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2. The District agrees to-assume the maintenance znd cpera-
tion of the sewage punping stztion &t West C;ackamas;ﬁoad and
Barton Street maintained by the Ci;y'of Glads£one, as ?art qf.the
District's assumption of‘eﬁistingvsewage dispogaf flégis'set
forth by the Agreement. However, the.Cify‘of Glaéstone agrees to-
provide &ll telémentry tests that may be reédiréd'by;éna'"

accerding to the rules and regulations now or hereafter’ adopted

- T T

by the District. ' SR
IN WITNESS WHEREOF, the parties have executed this Addendum

to Agreement thg Szte first above written, and which is effective

Mzreh 1, 1&882.

BOARD OF COUKTY COMMISSIONERS CITY OF OREGON CITY -
O CLACRAMAE COUNTY. OREGON A Municipel Corporation af
: the State of Oregon

By:
Cheairma

Commissioner Eﬁﬁ . '
ny: %/év W CITY OF GLADSTONE -
Cdmmlssioner A Municipzl Corporation of

the State of Oregon
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system pump stations ("pump stations") ijghaldlimean’ tHE fa

ideseribed; in:

AGREEMENT FOR OPERATION OF

SEWAGE COLLECTION SYSTEM PUMP STATIONS

THIS AGREEHENT is executed this % day of ' ,
1982, between CLACKAMAS COUNTY (“County“),'ana the City of OKEGON
CITY, a municipal corporation of the State of-OrEQBh‘(“Ciﬁi“);? -

RECITAL
fhe City and the Tri—City Service District have entered into

certain agreements designed to affect a regional sewage system

.encompassing the boundaries of Oregon City, West Linn and

.Blzdstone, Oregon. In order to further those agreements, County

and City wish to enter into an agreement whereby County will
operate the sewage collection system pump station for each Citf.
In consideration of the covenants set fcrth below, the par-

ties agree as follows:

1. Definition of "Sewage Collection System Pump Stations":

For purposes of this agreement, the term sewage collection

ities

Exhibit "A;" attached hereto and incorporated by

reference. A punp station is a structure or enclosuré containing
a mechanical device for lifting sewage from a lower elevation to
a higher elevation, and for the purpose of further conveyance.

2. Ownersﬁip of Pump Station: During the term of this

agreement, the City shall retain title to the moving machinery,
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eguipment, site and works of the pump station, and any building
structure and the surrounding grounds. '

3. Covenant of County: County agrees to provide lzbor and

to operate and maintain the pump statlon in good ‘order and con-

dltlon, reasonable wear and- tear excepted, untll thls agreement
is termlnated. ‘For purposes of thls agreement, the“féfﬁ'dﬁéra- -
tion or nalntenance, and labor rendered purseent thereto, shall‘_
mean ‘the regular perfornance of work requlred to assure “continued
functlonlng of the pump station and correctlve measures taken to-
repair eguipment to keep them in operatlng condition.* It may
include occasional replacement of defective maEhinery or parts,
but does not include widespread replacement of facilities. 1In
the event alterations to the pump station are necessary for the

County'to fulfill its obligations under this agreement, County

shall submit its recommendations and cost estimates to City for

City's approval. _ ]

4. Covenant of City: 1In consideration of County’s provi-

-sion of labor, and operation and maintenenee of the pPump sta-
tion, City agrees to pay monthly the actual cost to the County
for any materials, labor or other costs incurred by the County.
City agrees to pay to County for the time worked the actual costs
and expense, including overhead, of the employees' salary rate

currently in effect.

on the 10th day of each month, County shall deliver to
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at any reasonable time.

the City a statement of the actbal cost incurred for labor,

operation and maintenance of the pump station for the previous
thirty (30) deys. 8aid amount shall be due énd payable within
thirty {30) dayvs. City ﬁay inspect ;heiébﬁnty records relétihg

to costs incurred in the Couﬁty's'operation_of thé;phhp-étéfion-

P

5. Insurance: As further céhgiﬁératipﬂééor Disiriét's‘iﬂ;éf
covenants hereunder, City agrees £6,;;Eﬁﬁgi;_fﬁrgﬁéﬁ&niléiiiity
insurance fof‘the entire pump station prémises} ihcludihg the
areas under the control of County, and Coﬁn£§'shéll:bé named as’

an insured upon all policies. County shall not be liable .to the

‘City for any interruption in service or ény‘lbss or damage to

property or ipjufy to or death of persons. occurring on the bremi—'
ses of the pump station of in aﬁy manher groﬁing out of or con-
nected with the Cdunty's maintenance and operation ¢f the pump
station or'the condition thereof, whether or not caused by the
negligence or fault of the Countf—or its or their resbective
agents, employees, subtenants, licensees or assigns. This
release shall be in effegt only so long as the applicable
insurance policies of the City contain a clause to the effect
that this release shall not affect the right of the City to
recover under such policies. Such clauses shall be obtained by
the City whenever possible; In the event the Citx does not pro-

vide complete insurance coverage required hereunder so that
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County must prov1de coverage, County will charge City for the
cost of such insurance and City agrees to pay such cost.

6. Termination and Default: Each party shall have the uni-

lateral right to terminate this agreemeﬂt ﬁpon wfittéﬁ'hdtice to
the other party.' In the event of de:ault by Clty 1n the payment
of costs incurred Ly County, then after thlrty {30} dgyg, ﬁb&nur:
wr;tten notice of default, County may termznate the'ac}eéhent and
relinguish control of the punp statlon to City. If County shall
fail to keep and perform at the time and in the manner herexn :
provided, any of the terms, covenants and conditians to be per—
formed, time being declared to be of the essence of this
agreement, then thirty (30) days aiter District has recei;ed
written notice of default as to any provzslon herecf, City sh;il
have the rlght to declare this agreemenit terminated and zt an end
and re-enter the premises, and expel District without any liabi-
lity to damage and without any waiver of rights which City migh£
have. The parties egree thet if the County terminates this .
agreement for reasons other than the City's non-payment of costs
incurred, after a reasonable time which alloys City to take over

and operate the pump station, the County shall relinguish

control.

7- Notices and Payvment: Any payment of notice to which

County shall be entitled under this agreement shzll) be delivered
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Clackemzs County Department of
Environmental Services

Utilities Division

802 Rbernethy Roed

Oregtn City, Oregon 957045

Place of nctice for the City-shall be at:
City of Oreéon City
City Hall ' :
Oregon City, Oregcon 97045
The place for notices or place of payment may be Zﬁgnééé'ﬁy writ-

ten notice of the party changing its address.-

§. Litigation Costs: If any svit, action or p?oceeding is
brought in EonnectiOn with any covenant or.conaition of any por-
tion of this agreemeﬁt, the prevailing party in such suit or
action, including ;ny appezal therefrom, sha;l be entitled to
recover from the unsuccessful Farty such sunm as the Court may

adjudge rezsonzble as attorney's fees in sazid suit or action.

IN WITNESS WHEREOF, the parties have executed this agreement

- -

©n the date first above written.

BOARD OF COURTY COMMISSIONERS CITY OF OREGON CITY -
OF CLACKAMAS COUNTY , OREGON A Municipal Corporation of
the State of Oregon

Commlssioner
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ADDENDUM TO AGREEMENT

- This Addendum to Agreement (“Addéndum“) is efﬁective
this first day of July, 1985, by and between TRI~CITY SERVICE
DISTRICT ("Diptrict“) and THE CITY OF OREGON CITY, a Municipal
Corporation of the State of Oregon ("City").

RECITAL:

On or about February 18, 1982, these parties entered

into an Agreement regarding, inter alia, division of monthly

sewer service charges per Equivalent Dwelling Unit ("E.D.U.")
levied by the District and collected by City. On or about
May 23, 1985, by Order Nd. 85-519, the Board of County
Commissioners of Clackamas County, Oregon, acting as the

governing body of District, increased the monthly sewer service
charge per E.D.U. to $7.00. The parties have agreed to amend the

Agreement as follows:

1. Paragraph 9(c) is amended to read as follows:

n*¥*¥* (c} A service charge will-be levied on
all sewer users connected to the sewerage
system served by the sewage treatment plant.

"1. The charge, collected bi-monthly by
the City, will be $7.00 per E.D.U., per month.

"2. An amount of Three Dollars ($3.00)
per E.D.U., per month, will be retained by the
City for sewer collection O & M, and the
remainder will be forwarded to the District on
the 20th day of the next month following the

City's billing.

~-1- ADDENDUM TO AGREEMENT
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"3. The District will review the service
charge annually with the City, and may adjust
it according to the needs of the City and the
District."
2, In all other respects, the Agreement dated
February 18, 1982, is in full force and effect.
IN WITNESS WHEREOF, the parties have executed this

Addendum to Agreement effective July 1, 1985,

THE CITY OF OREGON CITY, a BOARD OF COUNTY COMMISSIONERS
Municipal Corporation of the OF CLACRAMAS COUNTY, OREGON
State @f Oregon /ikZLQAﬁy
By rb@/v\ Bnderao, By: ﬂ

Mayor S~ €hairman

Commissioner
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ADDENDUM TO AGREEMENT

This Addendum to Agreement {("Addendum") is effective
this first day of July, 1986, by and between TRI-CITY SERVICE
DISTRICT {"District”) and THE CITY OF OREGON CITY, a Munlcipal
Corporation of the State of Oregon ("City").

RECITAL: '

On or about February 18, 1982, these parties entered
intc an Agreemént regarding, inter alia, divisidn of monthly
sewer service charges per Eéuivalént Dwelling Unit ("E.D.U.")
levied by the District and collected by City. On or about
May 22, 1986, by Order No, 86-473, the Board of County
Commiqsioners of Clackamas County, Orégon, acting as the
governing body of District, increased the monthly sewer service
charge per E.D.U. to $8.00. The parties have agreed to amend
thé Aéreement as follows: |

1. Paragraph 9%{(c) is amended to read as follows:

"x** (c) A service charge will be levied on all sewer

users connected to the sewerage system served by the

sewage treatment plant. -

*1. The charge, collected bi-monthly by the
..— -- City, will be $8.00 per E.D.U., per month. -

"2. An amount of Three Dollars and 25/100
($3.25) per E.D.U., per month, will be retained by the
City for sewer collection O & M, and the remainder
will be forwarded to the District on the 20th day of
the next month following the City's billing.

"3, The District will review the service charge

annually with the City, and may adjust it according to
the needs. of the City and the District."
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2, In all other respects, the Agreement dated
February 18, 1982, is in full force and effect.

IN WITNESS WHEREQOF, the parties have executed this

Addendum to Agreement effective July 1, 1986.

THE CITY OF OREGON CITY, a BOARD OF COUNTY COMMISSIONERS
Municipal Corporation of the OF CLACKAMAS COUNTY, OREGON
State of Oregon )
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