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NOTICE OF ADOPTED AMENDMENT g
08/30/2013
TO: Subscribers to Notice of Adopted Plan

or Land Use Regulation Amendments

FROM: Plan Amendment Program Specialist

SUBJECT: City of Milwaukie Plan Amendment
DLCD File Number 002-13

The Department of Land Conservation and Development (DLCD) received the attached notice of adoption.
Due to the size of amended material submitted, a complete copy has not been attached. A Copy of the
adopted plan amendment is available for review at the DLCD office in Salem and the local government
office.

Appeal Procedures*
DLCD ACKNOWLEDGMENT or DEADLINE TO APPEAL: Friday, September 13, 2013

This amendment was submitted to DLCD for review prior to adoption pursuant to ORS 197.830(2)(b)
only persons who participated in the local government proceedings leading to adoption of the amendment
are eligible to appeal this decision to the Land Use Board of Appeals (LUBA).

If you wish to appeal, you must file a notice of intent to appeal with the Land Use Board of Appeals
(LUBA) no later than 21 days from the date the decision was mailed to you by the local government. If
you have questions, check with the local government to determine the appeal deadline. Copies of the
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). Please call LUBA at
503-373-1265, if you have questions about appeal procedures.

*NOTE: The Acknowledgment or Appeal Deadline is based upon the date the decision was mailed by local
government. A decision may have been mailed to you on a different date than it was mailed to
DLCD. As a result, your appeal deadline may be earlier than the above date specified. NO LUBA
Notification to the jurisdiction of an appeal by the deadline, this Plan Amendment is acknowledged.

Cc: Li Alligood, City of Milwaukie
Gordon Howard, DLCD Urban Planning Specialist
Jennifer Donnelly, DLCD Regional Representative
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For Office Use Only

and all other requirements of ORS 197.615 and OAR 660-018-000 N
Jurisdiction: City of Milwaukie Local file number: CPA-13-02
Date of Adoption: 8/20/2013 Date Mailed: 8/23/2013
Was a Notice of Proposed Amendment (Form 1) mailed to DLCD? [X] Yes [ |No Date:
D4 Comprehensive Plan Text Amendment [ 1 Comprehensive Plan Map Amendment
[ ] Land Use Regulation Amendment [] Zoning Map Amendment
[ ] New Land Use Regulation [ ] Other:

Summarize the adopted amendment. Do not use technical terms. Do not write “See Attached”.

The amendment adopted the revised Stormwater Master Plan (SWMP) as an ancillary document to the
Comprehensive Plan and made related changes to the text of the Comprehensive Plan.

Does the Adoption differ from proposal? No, no explaination is necessary

Plan Map Changed from: to:

Zone Map Changed from: to:

Location: Acres Involved:
Specify Density: Previous: New:

Applicable statewide planning goals:

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19
XOOOOOOddoootooodoo O O
Was an Exception Adopted? [] YES X NO

Did DLCD receive a Notice of Proposed Amendment...

35-days prior to first evidentiary hearing? X Yes []No
If no, do the statewide planning goals apply? [lYes [No
If no, did Emergency Circumstances require immediate adoption? [1Yes [JNo

DLCD file No. 002-13 (19858) [17590]
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Please list all affected State or Federal Agencies, Local Governments or Special Districts:

Metro and Clackamas County. The City notified any other affected agencies, jursidictions, and districts through
the legislative land use action referral process.

Local Contact: Li Alligood Phone: (503) 786-7627 Extension;
Address: 6101 SE Johnson Creek Blvd Fax Number: 503-774-8236
City: Milwaukie Zip: 97206- E-mail Address:

alligoodl@milwaukieoregon.gov

ADOPTION SUBMITTAL REQUIREMENTS

This Form 2 must be received by DLCD no later than 20 working days after the ordinance has been signed by

the public official designated by the jurisdiction to sign the approved ordinance(s)
per ORS 197.615 and OAR Chapter 660, Division 18

1. This Form 2 must be submitted by local jurisdictions only (not by applicant).

2. When submitting the adopted amendment, please print a completed copy of Form 2 on light green
paper if available.

3. Send this Form 2 and one complete paper copy (documents and maps) of the adopted amendment to the
address below.

4. Submittal of this Notice of Adoption must include the final signed ordinance(s), all supporting finding(s),
exhibit(s) and any other supplementary information (ORS 197.615 ).

5. Deadline to appeals to LUBA is calculated twenty-one (21) days from the receipt (postmark date) by DLCD
of the adoption (ORS 197.830 to 197.845 ).

6. In addition to sending the Form 2 - Notice of Adoption to DLCD, please also remember to notify persons who
participated in the local hearing and requested notice of the final decision. (ORS 197.615).

7. Submit one complete paper copy via United States Postal Service, Common Carrier or Hand
Carried to the DLCD Salem Office and stamped with the incoming date stamp.

8. Please mail the adopted amendment packet to:

ATTENTION: PLAN AMENDMENT SPECIALIST
DEPARTMENT OF LAND CONSERVATION AND DEVELOPMENT
635 CAPITOL STREET NE, SUITE 150
SALEM, OREGON 97301-2540

9. Need More Copies? Please print forms on 8 -1/2x11 green paper only if available. If you have any
questions or would like assistance, please contact your DLCD regional representative or contact the DLCD
Salem Office at (503) 373-0050 x238 or e-mail plan.amendments@state.or.us.

http://www.oregon.gov/LCD/forms.shtml Updated December 6, 2012




ORDINANCE NO. 2072

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF MILWAUKIE, OREGON, TO
ADOPT FILE #CPA-13-02 WHICH WILL ADOPT THE 2012 STORMWATER MASTER PLAN
AS AN ANCILLARY DOCUMENT TO THE MILWAUKIE COMPREHENSIVE PLAN, AND
AMEND PORTIONS OF THE MILWAUKIE COMPREHENSIVE PLAN RELATED TO
STORMWATER IN CHAPTERS 3 AND 5.

WHEREAS, Council passed Resolution #12-2012 entering into a contract with Brown
and Caldwell to preduce a 2012 Stormwater Master Plan.; and

WHEREAS, the Milwaukie Comprehensive Plan, Chapter 5, Public Facilities and
Services Elements, Objective #3, Policy 1 calls for the City to maintain a plan to identify needed
facilities to suppor the lang uses as shown on the Comprehensive Plan land use map and
within the Urban Growih Management Boundary, and for such plan to be part of the
Comprehensive Plan; and

WHEREAS, the Milwaukie Engineering Depariment has prepared the 2012 Stormwater
Master Plan with input from the City Council, Citizens Utility Advisory Board, and Planning
Commission; and

WHEREAS, the 2012 Stormwater Master FPlan establishes projects for the stormwater
system that are necessary for the ongoing provision of adequate stormwater management in the
city; ang

WHEREAS, il is necessary to document future projects necessary for the ongoing
provision of adequate stormwater management in order to determine the costs for maintaining
the slormwater system; and

WHEREA'S, the City has filed a legislative tand use application, File #CPA-13-02, for
Comprehensive Plan Amendments, and processed that file as a Type V legislative application
per the Milwaukie Municipal Code; and

WHEREAS, the Planning Commission held a public hearing on June 25, 2013, and
recommended that the City Council approve the amendments proposed in File #CPA-13-02;
and

WHEREAS, the City Council held a public hearing on August 20, 2013, and finds the
amendments are in the public interest of the City of Milwaukie;

NOW, THEREFORE, THE CITY OF MILWAUKIE DOES ORDAIN AS FOLLOWS:

Section 1. Findings. Findings of fact in support of the proposed amendments are
attached as Exhibit A.

Section 2. 2012 Stormwaler Master Plan, ancillary document io the Comprehensive
Plan. The 2012 Stormwater Master Plan in Exhibit B is adopted as an ancillary document o the
Comprehensive Plan,

Seclion 3. Comprehensive Plan Text Amendment. The Comprehensive Plan text is
amended as described in Exhibit C (underline/strikeout version) and Exhibit D (¢clean version).




' Read the first time on 8/20, and moved to second reading by _5 . vote of the City
Council.

Read the second time and adopted by the City Councilon _8/20

AN %
Jerettj\y @Json.@yor

Signed by the Mayoron 8/20

ATTEST: APPROVED AS TO FORM:
Jordan Ramis PC
___/ et ub_.UJ:-Q / A———*—_ : \]L #_,QA
Pat DuVal, City Recorder <Cify Attorney .~

Document2 (Last revised 09/1B/107)

Ordinance No. 2072- Page 2



Exhibit A

Recommended Findings in Support of Approval
File #CPA-13-02, Stormwater Master Plan

Sections of the Milwaukie Municipal Code not addressed in these findings are found to be
inapplicable to the decision on this application.

i

The City of Milwaukie {"applicant”) has submitted an application for approva!l of a
Comprehensive Plan amendment (o adopt the 2012 Stormwater Master Plan (SWMP) as
an ancillary document to the Milwaukie Comprehensive Plan. The applicant has also
requested approval of amendments to existing text in the foliowing sections of the
Comprehensive Plan: Chapter 3, Environmental and Natural Resources - Open Spaces,
Scenic Areas, and Nalural Resources Element and Air, Water and Land Resources Quality
Etement; and Chapter 5, Transporation, Public Facilities, and Energy Conservation —
Public Facilities and Services Element. The land use application for these amendments is
CPA-13-02.

The proposal is subject to the following provisions of the Milwaukie Municipal Code (MMC):
. MMC Section 19.902 Amendments to Maps and Ordinances

The application has been processed and public notice provided in accordance with MMC
Section 19,1008 Type V Review. Public hearings were held on June 25 and August 20,
2013, as required by law.

MMC Section 19.1008 Type V Review
a. MMC Subsection 19.1008.3.A.1 requires oppottunity for public comment and review.

Opportunity for public comment and review has been provided. The Citizen's Utility
Advisory Board (CUAB) has held two meetings where the SWMP was discussed. The
Planning Commissien and City Council each had a worksession at which the SWMP
was discussed. Public notice in the form of emails to the Neighborhood District
Associations, a press release, and information on the City website have publicized
the Planning Commission’s hearing on the SWMP to encourage comment by any
interested party.

b. MMC Subsection 19.1008.3.A.2 requires notice of public hearing on a Type V Review
to be posted on the City website and at City facilities that are open to the public. A
notice of the Planning Commission’s June 25, 2013, hearing was posled as required
on May 24, 2014. A notice of the August 20, 2013, Council hearing was posted as
required on July 19, 2013.

c. MMC Subsection 15.1008.3.A.2 requires notice be sent to individual property owners
if the proposal affects a discrete gecgraphic area. The SWMP is a document that is
applicable to the entire city, and specific propetty owner notice is not required.

d.  MMC Subsection 15.1008.3.B and C require notice of a Type V application to be sent
to Metro 45 days prior to the first evidentiary hearing and to the Depariment of Land
Conservation and Development 35 days prior to the first evidentiary hearing. This
notice was sent to Metro on May 10, 2013, and to the DLCD on May 21, 2013.

e. MMC Subsection 19.1008.3.D requires notice to property owners if, in the Pianning
Director's opinion, the application would affect the permissible uses of land for those
property owners. The SWMP is a utility master plan and does not affect permissible
lfand uses for property owners, As such, this notice is not required
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Master File #CPA-13-02

August 20, 2013

f.  MMC Subsection 19.1008.4 and 5 establish the review authority and process for
review of a Type V application, The Planning Commission held a duly advertised
public hearing on June 25, 2013, and passed a unanimous motion recommending
that the City Council approve the Comprehensive Plan amendment. The City Couneil
held a duly advertised public hearing on August 20, 2013, and approved the
Comprehensive Plan amendments, .

5  MMC Section 19.902 Amendments to Maps and Ordinances

a.  MMC Subsection 19.802.3 B estlablishes criteria for Comprehensive Plan
amendmenis. Both map and text amendments are subjecl to the same criteria.

(1)  Subsection 19.902.3.B.1; The proposed amendment is consisten! with the
goals and policies of the Comprehensive Plan, as proposed to be amended
MMC 19.802 governs the procedures for processing amendments.

(a)

(b)

Chapter 3 - Environmental and Natural Resources: Open Spaces, Scenic
Areas, and Natural Resources Element

0

(ii)

Objectlive #2 — Natural Resources
1. Policy 3

Maintain and improve water quality of wetlands and water
bodies through regulating the placement and design of
stormwater drainage facilities.

The SWMP identifies a water guality retrofit opportunity within
Capital Improvemenl Project list. The retrofit project would
improve the quality of stormwater runoff draining to water
bodies,

2. Policy 8

Maiptain and improve existing stoimwaler detention and
treatmenl standards to ensure thal the Impac! of new
development does not degrade walter quality and wildlife habilat.

The SWMP identifies a water quality retrofit opportunity within a
City detention pond. The retrofit project would improve the
guality of stormwater runoff draining to water bodies.

Objective #4 — Water Quaility, Policy 5

The Cily will cooperate with State and federal regulatory programs
to protect domeslic groundwater resources from potential polfution.

With the develepment of the SWMP, the City performed a
groundwater protectiveness study to ensure that domestic
groundwater resources were protected from pollutants associated
with stormwater runoff.

Chapter 5 — Transportaticn / Public Facilities / Energy Conservation:
Public Facillties and Services Element

(i}

Objective #1—Priority

To ensure thal adeguate levels of public facilities and services are
provided to existing City residents and businesses as a firs! priorily
as urban development or growth occurs.
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(i)

(iii)

(iv)

August 20, 2013

The purpose of the SWMP is 1o allow the City to identify and budget
for projects that will help the City maintain an adequate stormwaler
system.

Objective #3 — Community Development, Policy 1

The City will maintain a Public Facilities Plan jn conformance with
other Plan elements and Statewide Planning Goals. The Fublic
Facilities Plan is part of the Comprehensive Plan. The Pubiic
Facilities Plan will identify needed facilities to support the land uses
as shown on the Comprehensive Plan land use map and within the
Urban Growth Managemen{ Boundary,

The City does not have a consolidated Public Facilities Plan
covering the City's entire infrastructure. The Cily has adopled
various individua! master plans that, in effect, substitule for having a
consolidated Public Facilities Plan, Adopting the SWMP and other
masler plans as ancillary documents to the Camprehensive Plan
furthers the intent of officially adopling the various master plans into
the overall Comprehensive Plan. The SWMP identifies projects that
are needed for the City to provide stormwater management based
on current and planned land uses within Milwaukie's Urban Growth
Management Area.

The SWMP does not impact the existing 1990 North Clackamas
Urban Area Facilities Plan. This plan deals with the larger
coordination of water services amongst agencies serving the North
Clackamas Urban area. while the SWMP is focused on the
operalion and maintenance of Milwaukie’'s existing stormwater
infrastructure.

Objective #3 — Community Development, Policy 2

Public facilities improvements should be made as properties
develop, These improvements shall be consistent with the land use
map and Public Facilities Plan.

The SWMP supports this palicy by identifying infrastruclure
deficiencies. New development would be required to address those
deficiencies,

A Systems Development Charge study was performed in
conjunclion with the SWMP, The study used the identifjed
deficiencies as the basis for the study. New development that
increased impervious surface on site would be required to fund a
portion of a deficient syslem through a System Development
Charge.

Objective #6 — Drainage and Streets

To improve the storm drainage and collection system within the City
in order to alleviate seasonal flooding problems and to allow for
permanen! street and sidewalk improvements.

The SWMP modeled the City's slormwater collection system 1o
identify deficiencies within the sysiem. Once deficiencies were
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identified, a conceptual Capital improvement Project was developed
and jncluded in the list of projects that need to be constructed.

A new policy is proposed to reflect requirements for stormwater
treatment for both new developmeni and redevelopment to reflect
the policies of the 2012 SWMP and to allow consistency with the
adopted 2007 Public Works Standards.

MMC Subsection 15.802.3.B.2; The proposed amendment is in the public
interest with regard o neighborhood or community condilions.

The SWMP establishes projects that need to be completed lo continue to
provide adequate stormwaler treatment and to protect the guality of the City's
water bodies. The proposed amendmenis to the lext of the Comprehensive
Pian clarify the status of the stormwater system. The amendments further the
public interest by enacting a document that will be used to improve the
stormwater infrastructure in a timely and cost-effective manner.

MMC Subsection 19.902.3.8.3: The public need is best satisfied by this
particular proposed amendment,

The change will benefit the health and safety of the community by helping the
City maintain a funclioning stormwater system. The SWMP does not commit
the Cily to any future agreements or actions that would be detrimental {o the
community welfare.

MMC Subsection 18.802.3.B.4: The proposed amendment is consistent with
the Metro Urban Growth Management Functional Plan and relevant regional
policies.

The proposed amendmenis were sent o Metro for comment. Metro did not
identify any areas where the proposed amendments were inconsistent with the
Metro Urban Growth Management Functional Plan and relevant regional
policies.

MMC Suhsection 19.902.3.B.5: The proposed amendment is consistent with
relevant State statutes and administrative rules, including the Statewide
Planning Goals and Transpofiation Planning Rufe.

The proposed amendments were sent to the Department of Land Conservation
and Development (DLCD) for comment. DLCD did not identlify any areas where
the proposed amendments were inconsistent with State statutes and
administrative rules.

The City Council finds that these crileria are met.

The SWMP has been presented in its draft form o the public and various City bodies and

departments. It was discussed by the Cilizens Utility Advisory Board and this group has
endorsed the Stormwater Master Pian for adoption. It was presented to City Council and
Planning Commission at worksessions in 2013, The Planning Commission recommended
approval of the Stormwater Master Plan at is June 25, 2013, public hearing. The SWMP
has review and concurrence from the Milweukie Engineering Department, Public Works
Depariment, Community Development Department, Finance Department, and Planning
Department.



Exhibit B

Stormwater Master Plan

Prepared for the
City of Milwaukie, Oregon
May 31 2013

This is a draft and is not intended to be a final representation
of the work done or recommendations made by Brown and Caldwell.
It should not he relied upon; consult the final report

Brown aw -

Caldwell

6500 Sw Macadam Avenue, Suite 200
Portland, OR 97239
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Executive Summary

Introduction

In 2012, the city of Mitwaukie (City) began efforts to update its Stormwater Master Plan. The previous
Stormwater Master Plan was developed in 2004. The need for the update was driven by (1) the changing
regulations for underground injection controls (UICs) and the City's National Pollutant Discharge
Elimination System (NPDES) municipal separate storm sewer (MS4) permit requiremenls, and (2)
funding challenges preventing the City from implementing capital improvement projects (CIPs) as
identified in the 2004 Master Plan.

This 2012 Milwaukie Stormwater Master Plan (Plan} is intended to help the City in the development,

prioritization, and scheduling of a 10-year stormwater CIP. The Plan objectives include the following:

+ Update the 2004 XP-SWMM hydrologic/hydraulic model to reflect infrastructure imgirovement
projects since 2004 and updated system information from the City's Geographic Information System
(GIS).

« Evaluate the City's UICs in light of the requirements of the water poliution control facility (WPCF) UIC
Permit Draft {July 2012).

« Develop CIPs and associated cost estimates to address updated UIC and NPDES regulatory
requirements.

« Develop CIPs and associated cost estimates to address identified system capacity deficiencies
under existing and future development scenarios. Where feasible, fiood control CIPs and water
quality CIPs will be integrated into a single CIP to address multiple objectives.

. Evaluate the City's current methods of tracking system assets and assessing maintenance needs.
« Evaluate current staffing levels and future staffing needs in consideration of updated regulatory
requirements and proposed CIP implementation.

« Review and update the City's stormwater utility rates and system development charges {SDCs} in
consideration of updated staffing needs and proposed CIPs,

This Plan documents the methods and results of the storm system capacity evaluation and the
stormwater quality/retrofit assessment conducted for the City. This Plan also identifies and prioritizes
capltal improvement projects (CIPs) to address identified system capacity deficiencies and water quality
opportunity areas. Finally, this Plan identifies stormwater program implementation needs in the form of
staffing and funding recommendations.

Study Area Characteristics and Regulatory Drivers

Study Area Characteristics

The City is approximately 4.8 square miles in area. Two major trinutaries to the Willamette River flow
through the city: Johnson Creek, along the northern city boundary, and Kellogg Creek, along the southern
city boundary,

Topography in the city is influenced by the Johnson Creek and Kellogg Creek drainage systems. The
eastern portion of the city {(approximately one third of the total city area), between Johnson Creek and
Minthorn Creek, is topographically isolated from the major drainages and water bodies. This area
includes a majority of the City's UICs (drywells).
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City of Milwaukie Stormwaler Master Plan Executive Summary

The City is primarily developed, with only about 5 percent of the cily area identified as vacant land.
Vacant lands are located primarily alang the southern and eastern city boundaries. Single-family
residential land use is the primary land use within the city. Industrial development is localed along the
Highway 99E and Highway 224 corridors. Other land use categories include commercial, multifamily
residential, mulli-use commercial (which includes the City's town center), and public facilities (which
includes parks and open space).

The City's storm drainage system is composed of approximately 50 miles of pipe and open-channel
system, 800 manholes (nodes), five detention ponds, and 196 UICs.

Regulatory Drivers

The City was reissued its Phase | NPDES MS4 permit on March 16, 2012, which requires
implementation of stormwater strategies to reduce pollutants 1o the stormwater system. One
requirement of the reissued permit is completion of a stormwater retrofit assessment by July 1, 2015, in
order to identify areas in the city underserved or lacking structural stormwater facilities. This effort is
included as part of this Plan, and was used to identify CIPs to address water quality.

The City, along with other Oregon jurisdictions, has been working with DEQ to establish conditions of a
WPCF UIC Permit Drafi to regulate the discharge of stormwater o UICs. The current WPCF UIC Permit
Draft (dated July 2012) requires jurisdictions to conduct a system-wide assessment of their UICs and
conduct analysis of UICs if the UICs are localed near water wells. This effort is included as part of this
Plan, in order to identify UICs requiring decommissioning. Decommissioning of UICs is documented in the
CIP.

Study Methods

Development of this Plan includes the evaiuation of the capacity of the City's public stormwater drainage
system. evaluation of the City's UICs, and evaluation of water quality retrofit opportunities. Each
evaluation results in the identification of CIP opportunity areas that are subsequently refined, combined,
and ranked to produce the final CIP list.

System Capacity Evaluation

The City's public stormwater drainage system was evaluated using a computer mode! to simulate
hydrologic and hydraulic conditions of the system. The stormwaler drainage system evaluation was
conducted as an update 10 the system evaluation effort conducted in 2004, in order 1o reflect changes
to the City's drainage system and allow for the simulation of a future development condition. XP-SWMM
was the modeling software used to evaluate the drainage system in 2004, and it was also used for this
effort. The model version was updated to XP Software’'s XP-SWMM v2012,

The City's study area is divided into major drainage basins associaled with Johnson Creek, the
Willamette River, Lower Kellogg Creek, Middle Mt. Scott Creek, and City UICs. A total of 76 subbasins
contributing to a piped or channelized conveyance systent and 16 subbasins contributing to area served
by UICs were included in the modei. The subbasin delineation developed for the 2004 model was refined
and used for the 2012 Plan.

Information on the City's stormwater drainage system (i.e., pipe locations, sizes, types, etc.) was
originally included in the 2004 modeil. Since 2004, the City has been actively updating its GIS to reflect
the addition of new and identified Infrastructure. The City provided these updates in GIS, and such
updates were incorporated into the model. Approximately 16 miles of pipe were modeled as part of this
Plan, consisting of 15-inch-diameter pipe and greater. A total of 15 system outfalls (five to Johnson
Creek. one to the Willamette River, and nine to the Kellogg-Mt-Scott drainage system) were modeled.
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City of Milwaubkig Slormwater Master Plan Executive Summary

The waler quality, 2-year, 5-year, 10-year, 25-year, and 100-year design storms were simulated using XP-
SWMM for current and future development conditions. Model results indicate a total of 12 flooding
"problem areas” that were further evaluated as part of CIP development and included in the final CIP list.

UIC Evaluation

In conjunction with the draft UIC WPCF permit template {dated July 2012), the City is required o conduct
a system-wide assessment of its UJCs and retrofit/decommission UICs not compliant with conditions of
the permit.

The City conducted a preliminary UIC system-wide assessment using a summary of the UIC system
developed in 2005, Based on the preliminary system-wide assessment, a total of 36 UICs are identified
as “at-risk” due to insufficient setback and/ or separation distances from drinking water welis {setback
and separation limits are defined in the draft UIC WPCF permit template). Additional information will be
needed to complete the system-wide assessment prior to submittal to DEQ. Specifically, completion of
the water well location inventory and verification of depth to groundwater for select (32) UICs is needed.

An unsaturated zone groundwater protectiveness demonstration (GWPD) model was developed for the
City to simulate the vertical transport of pollutants in saturated soils. Development of a GWPD addresses
the City's draft permit requirements related to those “at-risk” UICs within a water well setback. Results
from the GWPD include a minimum protective vertical separate distance to attenuate typical stormwater
pollutants. Per the analysis, a minimum separation distance of 1 foot is recommended.

Results from the preliminary system-wide assessment and GWPD were used to determine whether
retrofit or decommissioning of UICs is required. Of the 36 identified “at-risk” UICs, 33 of the UICs are
determined to be compliant with permit requirements, per results of the GWPD. Three of the "at-risk”
UICs are still categorized as “at-risk”. As part of this Plan development, two of the remaining “at-risk”
UICs are identified for decommissioning due to their location within the Plan study area and ability to
address water quality objectives in addition to decommissioning.

Water Quality Retrofit Evaluation

As part of this Plan development, identification of water quality retrofit/ water quality project opportunity
areas was conducted to address the City's NPDES MS4 permit requirement. Such water quality projects
would be combined with identified system capacity and UIC decommissioning projects to allow proposed
CIPs 1o address multiple objectives.

The City's water quality retrofit strategy is to target high poliutant generating areas where existing
stormwater tregtment is currently limited, in order to improve overall surface water quality conditions.
Water quality retrofit measures will focus on the use of infiltration-based facilities (e.g., vegetated
infiltration basins, rain gardens, planters) to provide runoff volume reduction in addition to conventional
treatment.

Water quality opportunity areas were initially identified through a review of information from the City's
GIS system including aerial photos, the location of existing water quality facilities, existing vacant areas,
publically owned lands, existing and future condition land uses, storm system layout, topography, and
locations where flood control or UIC decommissioning is required.

An initial water quality retrofit opportunity list was developed and reviewed with City staff. Project
feasibility and practicability was discussed, and additional water quality opportunity areas were
identified. Based on City feedback and field reconnaissance, a total of nine water quality retrofit projects
were identified for inclusion in the final CIP list
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City of Mitwaukie Stormwaler Masler Plan Executive Summary

Study Results

An integrated CIP development approach was used to develop the final CIP list. Integrated CIP
development refers 1o the selection and design of CIPs 1o address multiple objectives including flood
control, regulatory requirements, and water quality improvements.

The flood control, UIC decommissioning, and water guality CIP projects were consclidated to reflect
consistent contributing areas. CIP design concepts and approaches were revisited during CIP integration
to develop a formalized CIP design for each opportunity area. A total of 17 multi-objective CIPs are
identified for prioritization and cost estimation as part of this Plan. Tahble ES-1 summarizes the identified
CIPs. Figure ES-1 provides the general vicinity of each CIP location,

City maintenance and engineering staff scored and ranked CIPs using criteria that included
historical/persistent problems, flooding/safety issues, regulatory compliance, ongoing maintenance,
water guality improvement, project concurrence, and system sustainability. Each project was scored on a
scale of 1 to 3, using general scoring conditicns. Initial ranking resulls were adjusted to account for
schedule or reguired project concurrence, resulting in the final CIP prioritization (Tahle ES-1).

1 1 13-1 | UIC Decommissioning on Loyd 36 793,700
2 4 ' 13-3 | Rallroad Avenue at Stanley 29 357,300
3 7 13-4 ! Rallroad Avenue C;nnel; | ) 26 52,900
2 2 51 | Meek Street 31 ‘ 3,088,200
5 3 5.2 ! Harrison Street Outfall 30 619,400
5 14-1 ! Apple Storm Improvements B 7_ 28_ l82,100
7 8 G2 | 36th near King Road B 25 7 104,600
B 8 G3 ! 55th near Monroe Street o i L gs 7 , __21000
8 8 - 13-2 I Linwood Elementary ‘ 25 i 469,700
10 11 ﬁ 1 -1 . i Wilow Detenﬁ;n Ponr;Reuoﬁt ) 23 68,-(500
10 11 G1 | 47thand Uewellyn 23 155,600
High-priority project cost: 5,913,100
12 13 12 . Stanley-Wiliow UIC Decommissioning 21 100,200
12 - 13 6-1 Washlnﬁon Street 21 1,804,100
'—‘. - 6 ‘ 6’:2 I Washing‘l(;n Green Streeist 27 51_1-,360
15 15 151 | Hemlock Street 18 560,600
16 16 4-1 | Main Street at Milport Road 17 241,200
1.7— 17 52-1 | international Way and Wister 15 I _90,000
Total project cost: 9,220,500

*Due [0 project concurrence issues and profect cost savings, these CIPs are recormmended for construction in conjunction with CIP 13-1.
sDue 10 concurrence with anticipated construction of CIP 6-1, this project was prioritized In accordance with the priority schedule for CIP 6-1.

" < - o
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City of Milwauloe Stormwater Master Plan Executive Summary

Study Implementation

In conjunction with development of this Plan, staffing resources and stormwaler funding were assessed
to determine whether adjustments to staffing and/or funding is needed in order to implement new
regulatory requirements {i.e., the City's reissued NPDES MS4 permit and pending UIC WPCF permit),
long-term infrastructure management, and identified CIPs.

The stormwater staffing analysis assumes that existing City staff is able to implement the current
stormwaler program {pre-2012 conditions}. Additional activilies (regulatory and CIP focused) not
previously conducted by the City under current staffing were used to create the estimates of additional
staff resource needs. Based on the staffing analysis, il is estimated that over the next 5 years, between
1.4 and 2.1 additional FTE wilt be required for maintenance staff and approximately 0.7 additional FTE
will be required for engineering staff.

Staffing needs, proposed capital expenditures, and ongoing operational costs were considered in the
evaluation of the stormwater ulility fee and SDCs. Four levels of service (LOS) categories were developed
to establish funding schemes over the 10-year CIP program. LOS considered staffing, capital projects,
maintenance, regulatory compliance, proactive system replacement, and vehicle replacement. Debt and
cash funding scenarios were analyzed for each of the four LOS categories. Over the 10-year CIP pianning
period, stormwater ulility rate increases ranged from$3.30 (for the current LOS and cash funding
scenario) 10%$25.00 (for the proactive LOS and cash funding scenario). Changes to the calculation
assessment methodologies resulted in a reduction in SDC from$21,184/ESU to $765/ESU. Selection of
an approved funding strategy is in progress.
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Introduction

This 2012 Milwaukie Stormwater Master Plan {Plan) documents the methods and results of the storm
system capacity evaluation and the stormwalter quality/retrofit assessment conducted for the City of
Milwaukie, Oregon (City), The Plan identifies and prioritizes capital improvement projecis (CIPs) to
address identified system capacity deficiencies and water quality opportunity areas. The Plan also
identifies stormwater program implementation needs in the form of staffing and funding
recommendations.

This Plan serves as an update to the City's 2004 Stormwater Master Plan (2004 Plan). The study area
inctudes land within the city limits that drain to Johnson Creek, Kellogg Creek, M1, Scott Creek, and the
Willamette River. The study area excludes the eastern portion of the city that primarily discharges to
underground injection control {(UIC) facilities. The study area also excludes the area in the southwest
portion of the City that directly discharges to receiving waters with very little public conveyance system.

This section provides a summary of the project need, the project objectives and approach, and a
summary of how the Plan is organized.

1.1 Need for the Plan

In 2004, the city of Milwaukie updated its Stormwater Master Plan to address identified stormwater
capacity deficiencies and water quality issues, driven by pending regulations associated with UICs and
the City's National Pollutant Discharge Elimination System (NPDES) municipal separate storm sewer
system (MS4) permit. CIPs developed for the 2004 Plan reflected the need to decommission a majority
of City-owned UICs.

Since 2004, regulatory requirements for Milwaukie have changed. The City was reissued its NPDES MS4
permit in March 2012, which requlres completlon of a water quality retrofi{ assessment and
identification of a water quality improvement project to be initiated during the permit term. In July 2012,
the Oregon Department of Environmental Quality (DEQ) issued a draft Water Pollution Control Facilities
Permit for Class V Stormwater Underground Injection Control Systems (WPCF UIC Permit Draft) that
contains revised requirements for UICs (as compared to assumptions in the 2004 Plan).

In 2012, the City began efforts to update the 2004 Plan. The need for the update was driven by (1) the
changing regulations for UICs and the City’'s NPDES MS4 permit requirements and (2) funding challenges
preventing the City from implementing CIPs as identified in the 2004 Master Plan.

The City's overarching goal for the master plan update is to conduct a comprehensive evaluation of its
stormwater program and stormwater system, focusing on opportunities to improve water quality and
system performance, and prioritize CIPs that can be installed on a realistic implementation schedule.

1.2 Plan Objectives

This Plan is intended to help the City in the development, prioritization, and scheduling of a 10-year

stormwater CIP. The Plan objectives include the following;

» Update the 2004 XP-SWMM hydrologic/hydraulic model to reflect infrastructure improvement
projects since 2004 and updated system information from the City's Geographic Information System
(GIS).
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City of Milwaukie Stormwater Master Plan Section 1

« Evaluate the City's UICs in light of the requirements of the WPCF UIC Permitl Draft (Juty 2012).

»  Develop CIPs and associated cost estimates to address updated UIC and NPDES regulatory
requirements.

+ Develop CIPs and asscciated cost estimates to address identified system capacity deficiencies
under existing and future development scenarios. Where feasible, flood control CIPs and water
guality CIPs will be integrated into a single CIP to address multiple objectives.

. Evaluate the City's current methods of tracking system assets and assessing maintenance needs.

« Evaluate current staffing levels and future staffing needs in consideration of updated regulatory
requirements and proposed CIP imptementation.

« Review and update the City’s stormwater utility rates in consideration of updated staffing needs and
proposed ClPs.

1.3 Approach

The approach for developing the City of Mitlwaukie's updated Stormwater Master Plan (2012 Plan) is
summarized in Figure 1-1. This approach was developed to meet the City's objectives, described above,
in consideration of the changing regulatory drivers during the project schedule {i.e., the NPDES MS4
permit reissuance in March 2012 and the WPCF UIC Permit Draft in July 2012).

As shown in Figure 1-1, tasks were conducted in parallel to minimize schedule implications associated

with data colflection and system assessment efferts. Highlights of the project approach include the

following:

1. Data collection was initiated at the heginning of the project but continued throughout the project
duration in order to continually refine the XP-SWMM hydrologic and hydraulic model and provide
information to aid in the UIC risk evaluation, CIP development, and stormwater utility rate evaluation.

2. CIP locations are identified to collectively address flood control, water quality retrofit, and UIC
decommissioning needs, Development of a comprehensive CIP includes a water quality retrofit list to
meet NPDES MS4 permit requirements.

3. The staffing analysis was completed following CIP development and prioritization, to reflect the
maintenance and engineering staff time needed to Implement proposed projects.

4, The utility rate evaluation and system development charge (SDC) evaluation was initiated after CIP
development and completion of the staffing analysis, to ensure that the financial levels of service
{LOS) analyzed correspond to specific program and project objectives.

Coordination with City staff was ongoing throughout the project duration in order to vaiidate and verify
assumptions related to the system configuration (e.g., elevations, naming, and functionality) and
stormwater program implementation issues and concerns.

Brown»»Caldwell .
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City of Milwaukie Stormwater Masler Plan Section 1

Data pathenng/ document review

= 2004 YPSWMM model review

* Intfiration testing/water quafty sampling
= GIS review

Hydraulic mode] update
« Facllity naming

« Geomelerenang

+ Conligurationupdatea

System capacity Water quality/ uic System
evaluation retrcfit evaluabion evaluation assessment

CIP identficabon and priontizaton
Retrofit priority tist * Srsiem capacty

for NPDES compliancs * Waterqualiy
+ LI decommissioning

Fee in lieu of
construchon
System development changes Staffing
and rate structure analysis
Comprehensive plan Integrated Stormwater
review/update Master Flan

Figure 1-1. Stormwater Master Plan approach

1.4 Plan Organization

Following this introductory Section 1, the 2012 City of Milwaukie Stormwater Master Plan Update is
organized as follows:

Section 2 includes a description of the study area characteristics.

Section 3 describes the modeling methods and results of the stormwater system capacity evaluation
and includes identification of flood control CIP locations.

Section 4 describes the results of the UIC risk evaluation including identification of UICs to
decommission as part of the CIPs.

" Section 5 describes the water quality retrofit assessment and identification of water quality CIP

locations.

Section 6 summarizes the integrated CIP strategy to address system capacity deficiencies, water
quality objectives, and UIC decommissioning needs.

Seclion 7 describes the CIP prioritization approach,

Section 8 describes the CIP implementation approach inciuding results of the staffing analysis and
stormwater utility rate evaluation.

Appendices A through G provide supporting information in conjunction with Sections 2 through 8.
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Study Area Characteristics

This section includes an overview of study area characteristics including location, topography, soils, land
use, climate and rainfall, the stormwater collection system, water quality conditions and regulations, and
groundwater/UIC system status.

2.1 Location

The city of Milwaukie is located in the northern portion of Clackamas County, Oregon (Figure 2-1}). The
city is bordered by the city of Portland to the north, unincorporated Clackamas County to the east, Oak
Lodge to the south, and Johnson Creek and the Willamette River to the west.
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Figure 2-1. Vicinity map

The city is approximately 4.8 square miles in area. Two major tributaries to the Willamette River flow
through the city: Johnson Creek, along the northern city boundary, and Kellogg Creek, along the southern
city boundary. Smaller tributaries within the city limits include Minthorn Creek (a tributary to Kellogg
Creek in the eastern portion of the city), Mt. Scott Creek (a tributary to Kellogg Creek in the eastern
portion of the city), and Spring Creek (a tributary to Johnson Creek that enters Johnson Creek close to its
confiuence at the Willamette River).
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Cily of Milwaukie Stormwater Masler Plan Section 2

2.2 Topography

The topography in the city of Milwaukie is influenced by the Johnsoh Creek and Mt. Scott/Kellogg Creek
drainage systems. Johnson Creek runs west along the city’s northern boundary to its confluence with the
Willamette River. Area from the northern and western portions of the city (approximately one third of the
total city area) discharges to the Johnson Creek drainage system, with elevations ranging from 30 to
190 feet,

Mt. Scott Creek, a tributary to Kellogg Creek, runs west along the southeastern city boundary, combining
with Kellogg Creek south of the city, just outside of the city limits. Kellogg Creek runs west along the
southwestern city boundary to its confluence with the Willamette River, approximately 1,500 feet soulh
of the Jlohnson Creek confluence. Area from the southern portion of the city (approximately one third of
the total city area) discharges to the Kellogg-Mt. Scolt drainage system, with elevations ranging from

30 feet to 200 feet.

The eastern portion of the city (approximately one third of the total city area), between Johnson Creek
and Minthorn Creek, is topographically isolated from the major drainages and water bodies. This area
inciudes a majority of the City's UICs {drywells). Limited stoermwater infrastructure {e.g., pipes, calch
basins) is present in this area.

Figure 2-2. located at the end of this section, illustrates the topography in the city of Milwaukie.

2.3 Soils

According to the National Resources Conservation Service {NRCS) Soil Survey, the predominant soil
types in the city of Milwaukie are Latourell and Quatama foam, Woodburn silt loam, and Wapato silty clay
loam. The Latourell loam has moderate soil permeability (hydrologic soil group B}, and the Quatama
loam, Wapato silty clay loam, and Woodburn silt loam have slow soil permeability (hydrologic soil

group C). The eastern portion of the city, where the majority of UICs are located, is primarily composed of
Latourell loam.

Soil classification is an important characteristic to consider when determining runoff flow rates and
volumes. Soil classification was used to assign pervious area runoff curve numbers {CN) for hydrologic
calculations. CN values were assigned for subbasinsg and values were calibrated as parl of the 2004
Plan, CN values were not updated as part of this Plan.

2.4 Climate and Rainfall

The city of Milwaukie experiences a simllar temperate climate to the surrounding Portland metropolitan
area, with relatively warm, dry summers and mild, wet winters. Winter temperaiures average
approximately 40 degrees Fahrenheit {F) and summer temperatures average approximately

70 degrees F.

The average annual precipitation for the Portland metropolitan area ranges from 37 10 43 inches, with
most of the rainfall occurring between November and April.

2.5 Land Use

The city of Milwaukie is primarily developed, with only about 5 percent of the city area identified as
vacant lands. Vacant lands are scattered throughout the city, primarily along the southern and eastern
city boundaries.

Brown o Caldwell ;
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Chy ol Miiwaukie Stormywaler Master Plan Section 2

Single-family residential land use is the primary land use within the city. A significant amount of
industrial development is located along the Highway 99E and Highway 224 corridors. Other land use
categeries include commercial, muitifamily residential, multi-use commercial (which includes the City's
town center), and public facilities (which includes parks and open space).

City-provided land use coverage is used to assign the impervious area percentages applicable to existing
and future development conditions for hydrologic modeling. All vacant lands are assumed to be
developed in the future condition.

Figure 2-3, at the end of this section, shows the land use coverage within the city of Milwaukie,

2.6 Drainage System

Per the City-provided GIS, the City's storm drainage system is composed of approximately 50 miles of
pipe and open-channel system, 800 manholes (nodes), five detention ponds, and 196 UICs.
Approximately 16 miles of pipe were modeled as part of this Plan, composed primarily of 15-inch-
diameter pipe and greater. ’

Johnson Creek, along the city’s nerthern and western boundaries, and Kellogg-Mt. Scott Creek, along the
city's southern boundary, are the City's primary receiving waters that receive piped drainage. A total of
15 system outfalls (5 to Johnson Creek, 1 to the Willamette River, and 9 to the Kellogg-Mt-Scott drainage
system) define 15 piped systems that discharge to receiving waters.

Subbasins were originally delineated as part of the 2004 Plan. The same delineation was used for this
plan with some minor adjustments to account for variations in drainage patterns (see Section 3.2.2.1).
Several subbasins were included in the hydrologic modeling effort only, that have limited piped
infrastructure and/or mainly discharge to UiCs. Hydrologic information for these subbasins may be used
1o support future UIC decommissioning efforts or infrastruclure improvements, There were also several
subbasins that were not reflected in the hydrologic or hydraulic modeling effort. Review of these
subbasins indicates that stormwater runoff enters the receiving water directly and does not enter a
modeled conveyance system.

For purposes of the hydraulic modeling effort, the drainage system information was devetoped using the
hydrautic model prepared for the 2004 Plan and City-provided GIS data of existing stormwater
infrastructure, as-built information, aerial imagery, and anecdotal information from City staff.

Figure 2-4, located at the end of this section, shows the modeled stormwater drainage system including
pipes, open channel, and UICs. Only one of the detention facilities, Roswel] Detention Pond, was
included in the model. Figure 2-4 also shows the subbasin delineation.

2.7 Stormwater Quality

The Cregon DEQ is responsible for implementing provisions of the Federal Clean Water Act {CWA)
pertaining to stormwater discharge and surface water guality. DEQ conducts permitting for activities that
discharge o surface waters, establishes water quality criteria for water bodies based on designated
beneficial use, and conducts water quality assessments and evaluations to determine whether a water
body adheres to water quality standards.

Section 303{d) of the CWA requires states to develop a list of water bodies that do not meet water
guality standards. DEQ develops such a list for Oregon, which is used 1o identify and prioritize water
bodies for development of a pollution reduction plan or total maximum daily load (TMDL}). TMDLs identify
the assimilation capacity of a water body for a particular pollutant and establish pollutant load
allocations for sources of discharge to such water body.

Brown«oCaldwell :
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City of Milwaukie Stormwater Masler Plan Seclion 2

Table 2-1 identifies the 303(d) parameters and TMDLs that are applicable to the City of Milwaukie. The
Willamette River TMDL includes Kellogg Creek, Mt. Scott Creek, and Minthorn Creek as tributaries.

TMDLs
Willamette River {and |
tributaries} {2006) Y v Y
Jolinson Creek {2006) v v v v v

Additional 303{d) listed streams/ parameters

Johnson Creek v v

Willamette River
v v v v v
(fower) and tributaries v

The City implements requirements of its Willamette River and Johnson Creek TMDLs under its Willamette
River TMDL Implementation Plan (effective date March 2009). Activities described in the Willamette
River TMDL Implementation Plan address temperature and bacteria pollutant sources.

2.8 Regulatory Drivers

Changes to the City's water quality regulations, affecting stormwater discharges to surface water and
groundwater, and associated changes to the City's NPDES MS4 and UIC WPCF permit, were primary
drivers for updating the 2004 Plan.

2.8.1 NPDES MS4 Permit

The City was reissued its Phase | NPDES MS4 permit on March 16, 2012. The City's reissued NPDES
MS4 permit contains a variety of requirements to address the following categories/ activities:

« lllicit Discharge Detection and Elimination

« Industrial and Commercial Facilities

. Construction Site Runoff Control

« Public Education and Qutreach

«  Public Involvement

« Post-Construction Site Runoff Control

« Pollution Prevention for Municipal Operations

« Stormwater Management Facility Operations and Maintenance

Implementation of the NPDES MS4 permit is described in the City's Stormwater Management Plan
(SWMP) (effective date May 2012). The SWMP includes measurable goals, responsible parties, and
tracking measures to assess progress of implementing the activities {best management practices
[BMPs]) to address requirements, The NPDES MS4 permit and the City's SWMP require the City to select,

design, install, and maintain structural stormwater facilities for water quality improvement. Figure 2-5 at
the end of this section shows the existing structural stormwater facility coverage in the city.
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Over the permit term, the City is required to construct additional structural control facilities to improve
water quality. The City's NPDES MS4 permit requires the City to completle a stormwater retrofit
assessment by July 1, 2015, to identify areas in the city underserved or lacking structural stormwater
facilities. Additionatly, the City’'s NPDES M54 permil requires calculation of TMDL pollutant load
reduction benchmarks, 1o show progress toward meeting applicable TMDL requirements. Such progress
is observed through impiementation of structural stormwater facilities and pollutant source control
measures {e.g., public education, street sweeping, etc.) that are targeted at addressing TMDL pollutants
(see Table 2-1).

2.8.2 UIC WPCF Permit

The City uses 196 (recorded) UIC devices to manage stormwater runoff from public rights-of-way (ROW).
A UIC is any facility designed for the subsurface infiltration of fluids. Figures 2-4 and 2-5 show the
locations of UICs in the city.

UICs are regulated by DEQ under the 3afe Drinking Water Act (SDWA). Because the City's UICs infiltrate
only stormwater from public ROWs, DEQ considers them to be Class V injection systems under QOregon
Adminisirative Rules {DAR) 340-044-0011(5)(d).

The City, along with other Oregon jurisdictions, has been working with DEQ Lo establish conditions of a
WPCF UIC Permit Draft to regulate the discharge of stormwater to UICs. DEQ issued a WPCF UIC Permit
Draft in July 2012. The UIC WPCF Permit Draft contains revised requirements for UICs, when compared
with the assumplions of the 2004 Plan. Unlike the assumptions in 2004, UICs with limited separation
distance to groundwater are allowed, thus changing the need to implement a majority of CIPs from the
2004 Plan that were related o the decommissioning of UICs.

Additionally, the WPCF UIC Permit Draft requires jurisdictions to conduct a system-wide assessment of
their UICs and conduct analysis of UICs If the UICs are located near water wells, Additional detail is
provided in Section 4.
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Storm System Capacity Evaluation

To identify flooding problems and cpportunities for CIPs, the City's public stormwater drainage system
was evaluated using a hydrologic and hydraulic model. The stormwater drainage system was evaluated
under existing and future development scenarios. This section provides a description of hydrologic and
hydraulic modeling methods used for the system capacity evaluation and provides a summary of results.

3.1 City of Milwaukie Study Area

As described in Section 2, this Plan reflects an update to the Stormwater Master Plan effort conducted in
2004. Geographic coverage of the study area was not changed from the 2004 Plan. The total study area
is approximately 2,165 acres and excludes a portion of city, along the eastern city boundary, that
discharges solely to UICs. The study area also excludes the area in the southwestern porien of the city
that directly discharges to receiving waters with very tittle public conveyance system.

The majority of the study area (approximately two thirds) is collected and conveyed in a pipe or open-
channel system and outfalls to Johnson Creek to the north and west, Kellogg Creek to the south, and Mt.
Scott Creek to the southeast. A smail area in the southwest portion of the city discharges directly to the
Willamette River.

3.2 XP-SWMM Model Development

To evaluate the capacity of the City’s stormwater drainage system, the computer model previously
developed for the 2004 Plan was utilized. XP-SWMM was the modeling software used to evaluate the
drainage system in 2004 and was also used for this effort. The model version was updated to XP
Software’s XP-SWMM v2012.

The 2004 model was updated to reflect changes to the City's drainage system since 2004 and to allow
for the simulation of a future development condition. General model adjustments include the following:

« The addition of a future development condition to reflect the City's comprehensive plan designated
land use for each modeled subbasin

« Refinement to the modeled open-channel conveyance cross sections along Railroad Avenue

« Updated pipe size and etevation information, per the City's GIS and anecdotal information provided
by City staff

+ The addition of X and Y coordinates to the modeled system

« Adjustment of the model node names to coordinate with the City GIS naming convention

Detail related to mode! adjustments Is provided in the following sections. The Plan did not include field

survey information or revisions to the subbasin hydrologic parameters, with the exception of the future

impervious percentages assigned to refiect the City’s comprehensive plan designated land use.

Model input parameters and modeling methods listed below are described in the following sections:

+ Meteorological Data (e.g., rainfall) (Section 3.2.1)

« Hydrologic Data (e.g., area, impervious area [as a percent], infiltration parameters) (Section 3.2.2)

« Hydraulic Data (e.g., pipe size. material, length and invert elevations) (Section 3.2.3)
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Clhty of Milwautkie Stormwater Master Plan Section 3

3.2.1 Meteorological Data

Design storms are precipitation patterns typically used to evaluate the capacity of storm drainage
systems and design capital improvements for the desired leve! of flood protection.

Design storms evaluated for this study include the water quality, 2-year, 5-year, 10-year, 25-year, and
100-year, 24-hour duration design storms. The 2004 Plan did not assess the water quality, 2-year, or 5-
year design storms.

The rainfall depths for these design storms were based on isopluvial maps published in the National
Oceanographic and Atmosphere Administration (NOAA) Atlas 2, Volume X, The rainfall distribution for
these design storms are based on the Soil and Conservation Service (SCS) 24-hour, Type 1A distribution,
which is applicable to western Oregon, Washington, and northwestern California.

Table 3-1 lists the precipitation depths for each design storm used in the model.

Water quality, 24-hour 1.0
2-yeat, 24-hou! 24
5.year, 24-houn 3.0
}-ye 4-hout 35
25-;ear. 24'|-10(_JI :‘16
IDD-)}ear, 24-hour “4_7

3.2.2 Hydrologic Data

This section inctudes a summary of subbasin delineations and model input parameters used to define
the hydrologic characteristics of the subbasins.

3.2.2.1 Subbasin Delineation

The City's study area is divided into major drainage basins associated with Johnson Creek, the
Willamette River, Lower Kellogg Creek, Middle Mt. Scott Creek, and City UICs. The major drainage hasins
are subdivided into 76 subbasins contributing to a conveyance system and 16 subbasins, which
currently contribute 1o UICs and were modeled for hydrology only. Subbasins are named based on their
respective major drainage basin.

The subbasin detineations used in the model are based on the 2004 model, except where the City
provided additiona! information that supported subdividing the original subbasins 1o incorporate updated
pipe system information {e.g., CIPs that were constructed and UICs that were decommissioned}.
Additionally, in some cases, the injet node (discharge location) to the City's modeled system was
reassigned for a subbasin to reflect actual drainage conditions and topographic constraints.,

Table 3-2 summarizes the modifications to the 2004 subbasin delineation.
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City of Milwaukie Stormwater Masler Plan Section 3

Drainage from MD30 was incorporated into the piped system following Installation of a portion of CIP 1

MD30 JCD61 perthe 2004 Master Pla.
Drainage from MD5) was incorporated into the piped system following installation of a portion of CIP 1
MD50 D62
perthe 2004 Master Plan,
MSC10 MSC10, MSC11 Drainage from MSC10 from the 2004 model was subdlvided into MSC10 and M5C11 to model the
newly constructed plpe system on Lake Road.
Not reported MSA 250 Topography for this subbasin resulled in changing the inlet node from 82-83 to B4,
Not reported MSA215 Topography for this subbasin resulted In changing the jnlet node from 78-79 o 66003.
Not reported MSA240 Topography and site conditlons for this subbasin resulted in changing the inlet node from 84 to 65039.

Flow {and associated input parameters) for subbasins which did not contribule to a plped system were
not included in the 2004 Plan documentation. These subbasins are Included in the hydrologic results
tables {Appendix A).

Subbasins modefed

Not reported for hydrolagy only

3.2.2.2 Input Parameters

The SCS CN hydrology method is used in XP-SWMM 1o generate a stormwater runoff hydrograph for each
subbasin. This method requires that the following parameters are specified for each subbasin:

+ Subbasin name

« Area of subbasin {acres)

«  Hydraulically connected impervious percentage (percent)

- Average ground slope (dimensionless, ft/t)

+ Pervious area CN (dimensionless)

« Time of concentration {(minutes)

+ Initial abstraction (dimensionless, in./in.)

For each parameter, a discussion is presented below describing the methods that were used to generate

the values used in XP-SWMM. If the model deviated from the 2004 modei assumptions, the changes are
listed.

3.2.2.2.1 Subbasin Name

The subbasin name was assigned using a two-letter abbreviation for the major basin (e.g., JC for Johnson
Creek). Major basin names and codes are shown in Table 3-3. A third letter was used to identify each
significant drainage area within the major basin. Following the two- or three-letter abbreviations,
numbers starting with 10 and increasing in increments of 10 were assigned to each subbasin. In cases
where subbasins were subdivided following the 2004 Plan, the unit digit was used to differentiate
subbasins.
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Johnson Creek JC
Lower Kellogg Creek KC
Mllwaukit;. Dr-rywell MB
Middle Mt, Scott M3
Willamette River WR )

3.2.2.2.2 Subbasin Area

The subbasin areas were calculated using GIS based on the 2004 subbasin delineation and asscciated
adjustments described in Section 3.2.2.1.

3.2.2.2.3 Subbasin Impervious Percentage

Effective impervious percentage is the poriion of impervious area that is directly connected to the
drainage collection system. For exampte, curb-and-gutter streets are directly connected to the drainage
collection system and represent “effective impervious area.” However, a sidewalk that is separated from
the street by vegetation is not considered to be directly connected because runoff has the opportunity to
infiltrate. The City does not have citywide specific information for effective Impervious surface so instead
bases impervious estimates on land use, and assumes that the amount of impervious area ina
subbasin would vary depending on land use,

The 2004 Plap and model used an area-weighted impervious percentage for each subbasin based on
the land use coverage. In order to calibrate the model, the impervious percentage for each subbasin was
adjusted to match the model results with City-observed flooding during a storm event on January 31,
2003. The area-weighted impervious percentages were reduced by 80 percent in some subbasins in
order to match model results with locations of City-observed fiooding. The 2004 Plan assumed full
buildout conditions; therefore, only the adjusted impervious percentages following calibration of the
model were used in model simulations. The adjusted impervious percentage from the 2004 Plan and
model was used to reflect existing development conditions for this Plan.

Although the 2004 Plan assumied the City was fully built out, redevelopment activities and street
improvements typically increase the “effective impervious area” to the storm drainage system. Currently,
many areas of City lack curb and gutter streets, but street improvements would add curb and gutter. Infill
redevelopment activity reflects construction of larger, new houses on the same size lot as the original,
smaller house. These changes increase the amount of impervious surface and the connectivity of the
impervious suiface,

In order to develop the Plan to address the potential for fully connected. effective impervious surface
throughout the city, an area-weighted impervious percentage was calculated for each subbasin using the
iand use-based impervious percentages from the 2004 Plan (Table 3-4). Per coordination with the City,
the average impervious percentage of industrial land was adjusted to 75 percent from 65 percent for
this effort.
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Cily of Milwaulkie Slormwater Master Plan Section 3

Single-family residential SFR 35 63%
Multifamily residential MFR 75 10%
Industrial IND 75 15%
Commercial COM 75 7 7 3%
Multi-se commercial  MUC s s
Public facilities PF 45 6%

3.2.2.2.4 Subbasin Slope

The subbasin slope is the average slope along the pathway of overland flow to the inlet of the drainage
system. The slope for each subbasin is based on the 2004 model and Plan, but for new or subdivided
subbasin {see Section 3.2.2.1)}, the slope was calculated from the digital topographic information
contained in the GIS,

3.2.2.2.56 Pervious Area Curve Number

The pervious area CN is a dimensionless number that depends on hydrologic seil group, cover type, and
antecedent moisture conditions.

Runoff CNs for pervious areas were estimated for the 2004 Plan from typical runoff CN tables provided
in the SCS Technical Release 55, titled “Urban Hydrology for Small Watersheds”, dated June 19886, All
CN values assume average antecedent moisture conditions. The CN was another calibration parameter
per the 2004 Plan and model and was adjusted to match City-observed flooding. The final pervious CN
assigned to each subbasin is based on the 2004 model and Plan and used for both existing and future
development condition model scenarios.

3.2.2.2.6 Time of Concentration (Units = Minutes)

The time of concentration is the time for runoff to travel from the most distant point of the watershed to
the point in question. The time of concentration is computed by summing all the travel times for
consecutive components of the drainage system (i.e., sheet flow, shallow concentrated flow, open-
channel flow, and pipe flow). The time of concentration for each subbasin is based on the 2004 model
and Plan, but for new or subdivided subbasins (see Section 3.2.2.1), the time of concentration was
recalculated using the digital topographic information contained in the GIS.

3.2.2.2.7 initial Abstraction

Initial abstraction defines the fraction of precipitation that is lost to interception and depression storage
before runoff is generated in the model by precipitation which is not infiltrated. A value of 0.2 was used
for ali subbasins, consistent with the 2004 Plan and model.

3.2.3 Rydraulic Data

This section describes the naming convention used in the Plan for conveyance system components and
describes the model input parameters used to characterize the hydraulic characteristics of the system.
The hydraulic input parameters are based primarily on 2004 Plan and model, and any revisions are
discussed below.
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City ol Mllwaukie Stormwater Masier Plan Seclion 3

3.2.3.1 Conveyance System (Conduit) Naming Convention

The conveyahce system naming convention employed during the 2004 Plan was used. Conveyance
system naming is based on the associated subbasin for the segment; pipe segments within the same
subbasin are then defined with a letter designation {e.g., JCD50b}. The letter designation js assigned
from downstream {letter a) to upstream within the subbasin (letter b, ¢, d, et¢.).

3.2.3.2 Input Parameters

The hydraulic anhalysis of the City's piped conveyance and open-channel conveyance system reqguires the
definition of various parameters listed below:

+ Node naming convenlion and georeferencing

« Addition of modeled nodes and modeled system refinement
« Ground and invert elevations

+ Pipe shape, size, and material

+ Length of segment {feet)

Generally, the hydraulic input parameters defined in the 2004 Plan and model were maintained.
However, in some cases, adjustments to the hydraulic input parameters from the 2004 Pian and model
were made. Adjustments include (1) updated pipe size, channel cross sections, and elevation
information per new system information; (2) updated node identification (naming) to correspond to
updated City GIS; and {3) georeferencing the modeled nodes {i.e., assign X and Y coordinates in the
model) such that the modeled system can be accurately mapped and correspond to the City's GIS.

3.2.3.2.1 Node (Manhole) Naming Convention and Georeferencing

Since 2004, the City has been activety updating its GIS 1o reflect the addition of new and identified
infrastructure. As such, some node names originally used in the 2004 Plan and model are not reflected
in the City’s GIS.

In order to georeference the model nodes to correspond to the City's GIS and create maps from the
model reflecting the modeled system, the node naming convention had to be resolved between the
2004 Pian and model and the City's GIS. The version of the XP-SWMM model used for the 2004 Plan
does not have the same mapping capability and conformance with GIS as XP-SWMM v2012, which was
used for this Plan and model.

From the 2004 Plan and model, node names consistent with the City's current (2012) GIS were
maintained, Nodes from the 2004 Plan and model that did not have consistent names per the City's GIS
were reviewed in detail. In most cases, a corresponding node and node name was identified from the '
City's GIS. and the node name was updated. In a few cases, a representative, corresponding node could
not be igentified in the City's GIS. In those cases, the City conducted field investigations to confirm
whether a node was in fact present, If present, the City's GIS was updated and a node name assigned to
the 2004 model that was consistent with the City's GIS,

Table 3-5 summarizes the node naming changes from the 2004 model to the current 2012 model. Once
the node names were updated, X and Y coordinates from the City's GIS were assigned to the model
nodes.
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301 21505
- 22165 21340
61105 1105
42292 atar
405 0DMHO15
a03 0DMHO16
400 0DMHO17 )
61038 0DMHO05
61037 0DMHO004
21520 21519
21504 23047
1526 POMHO01
25271 POOF005
25270 POMHO10
22673 N 31023
66009 66023
62175 CCCB159
62174 CCCB161
65016 CCOF010
62171 CCCB146
62166 CCCB154
66007 66026
104 CCINDO2
26009 36001
a04 f ODMH031

3.2.3.2.2 Addition of Modeled Nodes and Modeled Systern Refinement

The overall coverage of the 2004 Plan and model was not increased for this Plan. However, the modeied
system was refined and nodes were added for consistency with the City's GIS. These modifications were
conducted for the following:

« Inclusion of constructed elements of CIP 1: Brookside Storm Improvements and CIP-2 Meek Street
and 32nd Avenue Pipe Improvements from the 2004 Master Plan,

» Inclusion of as-built information associaled with the Lake Road project.
« Refinement of the modeled system 10 reflect changing pipe sizes along a singled modeled segment.

« Removal of Kellogg Creek from the model, 10 improve model stability and because CIP development
was not anticipated for Kellogg Creek itself,
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City of Milwaukie Stormwater Mastes Plan Secuon 3

» Establishment of a fixed tailwater elevation at the top of pipe for outfalls on Johnson Creek and
Kellogg Creek. Outfalls on Mt. Scott Creek are modeled as freely discharging.

« Inclusion of the Railroad Avenue channel.

3.2.3.2.3 Ground and Invert Elevations

Ground and inverl elevations from the 2004 model were maintained. For nodes adjusted or added to the
model (see description in Section 3.2.3.2.1 and 3.2.3.2.2). ground elevation information was estimated
using City-provided 5-foot contours. invert elevations were established hased on City-provided measure-
down information, either available in the City's current GIS or collected by field staff upon request.

As part of the Plan and model, refinement to the cross-sections for open channel segments was
requested by the City using available Light Detection and Ranging (LIDAR) information. LIDAR was used
to refine the longitudinal slope of the open channel, but due to issues with the resolution of LIDAR cross
sections, field visits were conducted to confirm the side slopes and bhottom widths of the open channel
segments.

3.2.3.2.4 Shape, Size, and Material

Pipe shape, size, and material assumptions from the 2004 Plan and model were maintained, For
segments adjusted or added (see description in Sections 3.2.3.2.1 and 3.2.3.2.2), the information was
either included based on the City's GIS or collected by the City staff upon request. Pipes of 15-inch
diameter and greater were included in the model. Table 3-6 summarizes the Manning's roughness
coefficient "n" assumed for each pipe material.

Concrete pipe 0.014
Corrugated metal pipe 0.024
Plastic 0.011

Qpen channels 0.035

0.013

New plpe added for CIPs

Open channels were modeled as trapezoidal channels. Longitudinal slopes were refined based on LIDAR
information, and cross-section information refined based on field inspections of the channels.

3.2.3.2.5 SegmentLength

The length of each pipe or open channel segment was maintained from the 2004 Plan and model. For
segments added or adjusted, the pipe length was taken from the City's GIS. Some pipe lengths were
extended or combined with other segments to ensure continuity in the system.

3.3 Drainage Standards

The City's Public Works Standards, Section 2: Stormwater, was referenced for general design criteria
related to stormwater infrastructure. Such information includes pipe size, detention and water quality
facility sizing, Manning's roughness coefficient "n,” cover, and structure placement and spacing.

Applicable design criteria are listed below in Table 3-7 and used for the design of CIPs {see Section 6).
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j 3-7. Dralnage Standards a

Water quality facility design | Shall meet requirements of the current City of Portland Stormwater Management Manual

Pipe size Minimum 12-Inches In diameter {for public main lines}
Manning's roughness 0.013 -
Conveyance design storm Minimum 100-year
"~ Manhole spacing  Maxium 400 feet
Minlmumrpipe cerr 30 inches

The current Public Works Standards reference a 100-year design storm for conveyance system piping.
The level of protection used in the 2004 Plan, as well as for the previous 1997 Plan, is based on the
foliowing:

+  Storm sewer pipes draining less than 640 acres: 25-year, 24-hour design storm

«  Storm sewer pipes draining greater than 640 acres: 50-year, 24-hour design storm
»  Openchannels draining less than 250 acres: 25-year, 24-hour design storm

» Open channels draining greater than 250 acres: 50-year, 24-hour design storm

« Open channels draining greater than 640 acres: 100-year, 24-hour design storm

Due to the size of the subbasins, the 2004 Plan used the 25-year, 24-hour design storm. For consistency
with the previous master plans, the system evaluation and CIP design is based on the 25-year, 24-hour
storm event.

3.4 Flood Control Model Results

XP-SWMM v2012 was used to simulate the water quality, 2-year, 5-year, 10-year, 25-year, and 100-year
design storms for the current and future development conditions.

Results of the hydrologic and hydraulic simulations are tabulated in Appendix A (Table A-1 for hydrologic
results and Table A-2 for hydraulic results). For reporting purposes, the hydrologic results reflect all
simulated design storms, and the hydraulic results tables reflect just the 10-year and 25-year flows used
to identify capacity deficiencies and size CiPs.

The hydrologic results table (Table A-1) is sorted by system outfall and includes subbasin name, modeled
inlet node ID, subbasin area, pervious curve number, impervious area, and associated design flow. The
hydraulic results table (Table A-2) is also sorted by system outfall and includes conduit name, upstream
and downstream node 1D, length, size, invert and ground elevations, and 10-year and 25-year peak flow
and water surface elevation.

Due to the use of the SCS CN method and the low impervious percentage and CN assumed for select
subbasins under the existing development condition, some subbasins have no reported flow during the
water guality, 2-year, and 5-year design storm. Based on the limited runoff producing area, the small
design storm depth, and the CN assumptions, runoff generated from impervious surfaces in the model
would be stored in void space present in the pervious area.l

I -Urban Hydrology for Small Watersheds”, Technical Release 55 from the United Slates Depantment of Agriculture. Soil
Conservation Service, Engineering Depariment. Dated June 1986, Table 2-1.
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3.4.1 |Initial Identification of Flooding Problems

Flooding preblems are identified where flow exits the system by overlopping manheles and entering road
surfaces. Surcharging is considered acceptable as long as flow does not enter the roadway. For open
channel segments, flooding was identified by water overtopping the banks.

As shown in Table A-2, a total of 27 modeled conduits totaling 17,000 feet in length were predicted to
flood during either the existing or future development scenarios. For purposes of reporting results and
facilitating discussion with City staff, conduits were geographically grouped into “flooeding problem
areas.” Figure 3-1 shows the modeled flooding locations under the existing development condition and
Figure 3-2 shows the project flooding locations under the future develiopment condition. Both figures are
located at the end of this secticon.

A meeting was held with City staff on October 25, 2012, to review the initial XP-SWMM model resuits.
City staff provided comment and discussion about each identified, modeled flooding area. Additlonal
flooding areas that are not reflected in modeled results were also identified by City siaff and included
due to the frequency of complaints received. Based on City feedback and, in some cases, field
reconnaissance, a recommendation to include a CIP for the flooding.area was made.

Table 3-8 summarizes the identified flooding problem area by system number {outfall number). The
flooding frequency and scenarlo is identified and the source of the capacily deficiency is provided. The
CIP recommendation is also provided.
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[

12

12

13

1CD80a

JCB10c
and
JCB10d

Multlple

Street CIPY

KC20c,
KC10b,

and KC30a Future 10-year ‘

WRA30e

mMsB20d

and
M$B20e

MSB30¢
and
MSB30d

UICs
34155 and.
34137

Future 25-year

Future 10-year . Existing 18" pipe (JCB10c) and elliptical 24" x 12"
* (JCB10d) are under capacity and results in predicted

and 25-year

. and 25-year

. (see Meek ,

Future 10-year
and 25-year

Existing 10-year
' and 25-year

and 25-year

. Existing 10- -year | WRA30e is composed of multiple pipe segments. A

: conslncuon {15" pipe) is ocated (node 11003-
15008) along the segment and results in predicted
flooding along the segment.

and 25-year

* Future 10-year
and 25-year

Future 25-year

staff

‘ Existing 18 pipe (JCD80a) is relatively flat and results
Vin predicted flooding.

“flooding,

. Modeled flooding throughout the Meek Street, Mansoe  »
+ Existing 10-year - Stréet and 32nd Avenue area (see CIP-2 and CIP-10

i from the 2004 MP).

1= Existing 21" pipe (KC10a) and 18" pipes (KC10b

« Overflow discharges to an existing wetland {no anticipated
properly damage).

- An existing siphon (not modeled) is present to regulate flow.

- Flooding in this area reflected in 2004 MP (CIP-9).

+ Recent redevetopment activities have occurred onsite.
Flooding in this area reflected in 2004 MP (CIP-15).

A portion of original CiP constructed along Meek Street
installed with incorrect elevations, Current manhole plug

prevents flows from entering newly installed pipe.

+ New CIP design/ cost estimate to reflect continuation of the
conveyance to Roswell Detention Pond.

» Harsison Street was just repaved (nol ideal to redisturb).

and KC30c) are under capacity and results in

predicted flooding.

KC20c.

VISB20d is negatively sloped and causing backwater
Future 25-year conditions and predicted flooding along MSB20d and

I MSB 20e.

" MSB30c is negatively sloped and causing backwater
* conditions and predicted flooding aleng MSB30¢ and

MSB30d.

| Two e:us’ung UICs (UIC 34155 and 34137) are not
Reponed by City- operational. Attempts to retrofit these UICs by City
staff have been ineffeclive.

- Replacement of KC10a eliminates flooding on

Plan (CIP-3).

+ City confirmed negative slope.
- Minor flooding < 2 cfs requires a CIP.

+ City confinned that no negative slope exisls.
+ = Minor flooding < 1 cis does not require CIP.

Flooding in this area reflected in 2004 MP (CIP-8)

» Downstream open channel adjacent to railroad tracks. Limited
offsite flooding potential.

+ Per field survey, no constriction present.
» Flooding in this area reflected in 2004 MP {CIP-14).

+ Two additienal UICs (34167 and 34138) may also be
decommissioned due to their location along Lioyd Street.

+ Decommissioning these UICs was proposed in the 2004 Master
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13

13

14

14

15

Unmodeled UIC 34076

Unmodeled :UIC 24014

Unmodeled

2The conduit name is shown on Figures 3-1 and 3-2.

.tie Stormwater Master Plan

MSA80c is negatively sloped and causing backwater

Existing 10-year  conqivione and predicted flooding along MSABOE and
MSABOC ' 304 25-vear P galong

and I MSA70d.
MSA70d Future 10-year
and 25-year
i Existing 25-year MSAZ20a is under capacity, resulting in predicted
MSA20a  Fulure 10-year flooding and modeled with no pipe cover.
and 25-year
No Piped .
Systemin [Reported by city at Pluin Drive and Apple Street.
. staff
Location
MSA40, M3A40Q is under capacity, resulting in predicted
M5A30a, flooding on M3A40Q, MSA30a, and MSA50a.
and Future 25-year
MSAS0a

' Pipe segments are under capacity, resuitingin

MSAL00f, | ¢,
MSA100e, ! Bxisting 10-vear| ;.o dicted flooding at each segment.

and 25-yea

MSA100d, yeat
and Future 10-year

" MSA100¢ and 25-year

' Localized flooding reported by City maintenance staff
Reported by city at 44th and Llewellyn.
staff

 Localized flooding reported by City maintenance staff
Reported by city ' at 36th Avenue between King and Harvey Streets.
staff

Localized flooding reported by City maintenance staff
"UIC 34094 ' Reported by city * at 55th Avenue between King Street and Montoe
.and 34110 staff " Street.

+ Pipe goes through Linwood Elementary School {possible
construction issues).

= Schoof recently installed a raln garden onsite that may mitigate
flow.

« Flooding in this area reflected in 2004 MP (CIP-3 and CIP-13).

= City confirmed limited pipe cover.
- Flooding in this area reflected in 2004 MP (CIP-3).

Localized flooding reported by Clty maintenance staff ! A CIP to address flooding in this atea was proposed in the 2004

Master Plan (CIP-4).

City reviewed the model outfall configuration and provided a
revised configuration based on a field visit. When the revised
outfall configuration was added to the model, no flooding

occurred.

+ No anticipated schedule for annexation or development of
upstream area.

- Existing Furnberg Detention Facility may mitigate additional
flows.

« Fiooding in this area reflected in 2004 MP {CIP-11}.

+ Flooding is likely the result of too large contributing drainage
area to the single UIC.

» A CIP to address flooding in this area was proposed in the 2004
Master Plan (CIP-6).

- Existing grade results and lack of nearby piped drainage System
resuits in runoff pooling during rain events.

- Vacant parcel and available RDW adjacent to UIC.
An adjacent house currently sits below street grade and
experiences fooding. '

.ction 3

Detention facility
and/or pipe upstze

Pipe relocation
and/or pipe upsize

Pipe installation

N/A

Pipe relocation
and/or pipe upsize

Installation of UICs

installation of
vegetated infiitration
facility to reduce
runoff votume to UIC

Installation of
soakage trench to
‘reduce runoff volume
to HC
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City of Milwaukie Slormwater Masler Plan Section 3

3.4.2 Flood Control CIP Locations

Review of initial model results and coordination with City staff resulted in the identification of 12 flooding
problem areas requiring CIP development {Table 3-8 above):

System 4: Conduit JICB10c and JCB10d

System 5: Multiple conduits associated with the Meek Street system

System 6. Conduit KC20¢, KC10b, and KC30a

System 12: MSB20d and MSB20e

System 13; UICs on Lioyd Street (34155, 34137, 34167, and 34138)

System 13: Conduit MSA80¢ and MSA70d

System 13: Conduit MSA20a

System 14: Pipe extension down Apple Drive

System 15; Conduit MSA100f, MSA100e, MSA100d, and MSA100c¢

10. Unmodeled Area: UIC 34076 at 44th and Llewellyn

11. Unmodeled Area: UIC 24014 on 36th Avenue between King and Harvey Streets

12. Unmodeled Area: UIC 34094 and 34110 on 55th Avenue between King and Monroe Streets
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UIC Risk Evaluation

In conjuhction with the draft UIC WPCF permit template, issued by DEQ in July 2012, the City is reguired
to conduct a system-wide assessirient of its UICs and retrofit/decommission UICs determined not to be
in compliance with conditicns of the permit. In anticipation of these requirements, the City conducted a
preliminary UIiC system-wide assessment and an unsaturated Groundwater Protectiveness
Demonstration (GWPD) as part of this Stormwater Master Plan updale. Results are used to identify UICs
that would potentially require retrofit or decommissioning due to inadeguate vertical separation distance
from the bottom of the UIC to groundwater.

This seclion provides results of the preliminary UIC system-wide assessment and describes results of the
unsaturated GWPD. A detailed technical report describing the overall UIC risk evaluaticn is provided in
Appendix B,

4.1 Preliminary System-wide Assessment

A preliminary, system-wide assessment was condusted to inventory the physical characteristics of the
City's UICs. Per Schedule B in the July 2012 UIC WPCF draft permit template, a system-wide assessment
must include the following:

1. Aninventory of all UICs that receive stormwater or other fluids and their locations by latitude and
longitude in decimal degrees

2. An estimate of vehicle trips per day for the area(s) drained by the UICs
3. Aninventory of all UICs that discharge directly to groundwater

4. Aninventory of all UICs within 500 feet of any water well and/or within the 2-year time-of-travel of a
public water well

5. Aninventory of all UICs that are prohibited by OAR 340-044-0015(2)

6. An inventory of all industrial and commercial properties with activities that have the potential to
discharge to UICs that the City owns or operates

The City developed a summary of its UIC system in 2005 as a part of the City's UIC Stormwater
Management Plan (HDR, 2005). This summary was used 1o conduct the pretiminary system-wide
assessment. For UICs identified as discharging directly to groundwater (item 3 above) or located within
defined setback areas from water wells (item 4 above}, the City is required to analyze potential impacts
to groundwater.

4.1.1 Results

At this time, two UiCs (UIC 1Ds 24027 and 44003) were identified that directly discharge to groundwater,
Thirty-three UICs were identified that did not meet the required setback distance from water wells.
Additionally, one UIC (UIC ID 24008) has minimal (< 1 foot) vertical separation distance to groundwater.

These 36 UICs {total) are identified as “at-risk” for purposes of this UIC risk evaluation. These “at-risk”
UICs are shown in Appendix B, Figures 3 and 5. Designation as an “at-risk” UIC means that potential
action by the City may be required, but UICs determined to be “at-risk” are not in direct violation of draft
permit conditions.
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City ol Milwaulue Stormwater Master Plan Section 4

4.1.2 Additional Data Needs

Based on current information, the system-wide assessment is nol complete and additional “at-risk” UICs
may be identified. Prior to submittal of a final system-wide assessment to DEQ, required with issuance of
the City's UIC WPCF permit, the following information will need to be included/verified:

1. A complete water well l[ocation inventory and identification of UICs within those additional well
setbacks.

2. Verification of the depth to groundwater for UICs with unknown depth per the City's 2005 UIC
summary. Currently, a total of 32 UICs per the City's 2005 UIC summary have unknown depth.

4.2 GWPD Application

For those "at-risk™ UICs located within a2 water well setback, one option to address the potential for
groundwater contamination ang address requirements of the draft UIC WPCF template is to conduct a
protectiveness demonstration in order to show that the UICs do not impalir groundwater quality or supply.
To do this, a model is typically used 1o simulate lhe attenuation of stormwater pollutants in the
subsurface.

An unsaturated zone GWPD model was developed for the City to simulate the vertical transport of
pollutants in saturated soils. Results from the unsaturated zone GWPD include a minimum protective
vertical separate distance 10 attenuate typical stormwater pollutants. Per the analysis, a minimum
separation distance of 1 foot is recommended. Development of this unsaturated zone GWPD addresses
the City's draft permit requirements related to those "at-risk” UICs within a water well setback.

4.3 UIC Risk Evaluation Results

Results from the preliminary system-wide assessment (Section 4.1) and GWPD {Section 4.2) were used
to assess those identified “at-risk” UICs and getermine whether retrofit or decommissioning weould be
required.

For the 33 UICs identified within a water well setback, results of the unsaturated zone GWPD indicate
that a minJmum of 1-foot verlical separation is required for groundwater protectiveness and pollutant
attenuation. Of the 33 UICs designated as "at-risk” because of their setback distance to water welis, all
33 UICs appear to have greater than 1 foot of vertical separation and therefore, no retrofit or
decommissioning of these UICs is necessary.

The draft UIC WPCF permit template does not prohiblt UlCs with limited vertical separation distance to
groundwater. UICs with limited vertical separation distance to groundwater are problematic only if they
are within a water well setback. The preliminary system-wide assessment {Section 4.1) identified three
UICs with 1 foot or less vertical separation distance to groundwater. These UICs are not located within an
identified water well setback, but the City's water well inventory is incomplete at this time. Therefore,
these three UICs are still considered to be "at-risk.”

Results of the UIC risk evaluation were discussed with the City at a meeting on October 25, 2012. Two of
the three "at-risk” UICs {UIC IDs 24008 and 24027) are located within the Master Plan study area. and
decommissioning of these UICs in conjunction with a water guality improvement CIP was requested. The
other “at-risk” UIC (UIC ID 44003) is located outside of the study area. Although the water well Inventory
is incomplete, the location of this UIC would not likely be within a water well setback area. Therefore,
retrofit or decommission of the UIC at this time was not proposed.

Tabie 4-1 summarizes the status of "at-risk” UICs considered for decommissioning in conjunction with a
flood control or water quality CIP.
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City of Milwaukie Slormwater Masler Plan

1 UIC  Limited {< 1 foot) vertical separati
24008 distance to groundwater and
incomplete well inventory at this
‘lime

1 UIC  Novenical separation distance to
24027 groundwater and Incomplete well
inventory at this time

Unmodeled 44003 No vertical sepasation distance to
groundwater and incomplete well
inventory at this time

on - Periodic flooding identified in
. proximity of UICs
|+ Drainage area to UIC 24008

overlaps with drainage area to
UIC 24027

. Periodic flooding identtfied in
proximity of UICs

.+ Drainage area to UIC 24008
overlaps with drainage areato
UIC 24027

L. Limited potential for
identification of water wells in
location

'+ Area s outside Master Plan
study area

Seclion 4

,* Decommission.

|+ Dueto UIC locations in
close proximity, combine
drainage areas into single
water quality facillty,

N/A
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Water Quality Retrofit Assessment

As part of this Plan and stormwater CIP development, an assessment and identification of water quality
retrofits for inclusion in the CIP was conducted. Review and identification of water quality retrofits,
including the definition of specific water quality retrofit projects and a timeline for implementation, are
specific requirements of the City's reissued NPDES MS4 permit. Specific NPDES MS4 permit
requirements {(Schedule A.6.h) of the water quality retrofit assessment are listed below:

i Stormwater retrofit strategy statement and summatry, including objectives and rationale

ii. Summary of current stormwater retrofit control measures being implemented, and current
estimate of annual program resources directed (o stormwater retrofits

iff, ldentification of developed areas or land uses impacting water quality that are high-priority
retrofit areas

iv. Consideration of new slormwater control measures

V. Preferred retrofit structural control measures, including rationale

vi, A retrofit control measure project or approach priority list, including rationale, identification,

ahd map of potential stormwater retrofit locations where appropriate, and an estimated
timeline and cost for implementation of each project and approach

This section describes the objectives, methodology, final project identification (i.e., water quality retrofit
list), and applicability to the City's NPDES MS4 permit requirement.

Water guality retrofit projects identified herein have been carried forward and coordinated with flood
control CIP locations (identified in Section 3.4) and UIC decommissioning CIP locations (identified in
Section 4.3) to develop a comprehensive project list to address stormwater quality and quantity
management and NPDES MS4 permit compliance in the city (Section 6).

5.1 Objectives

The City's water quality retrofit strategy is to target high pollutant generating areas where existing
stormwater treatment is currently limited, in order to make progress toward achieving TMDL poliutant
load reduction and improve overall surface water guality conditions. Efforts will be focused on the use of
infiltration-based facilities (e.g., vegetated infiltration basins, rain gardens, planters) to provide runoff
volume reduction in addition to conventional treatment,

To 1he extent possible, water quality retrofit opportunity areas were identified in conjunction with existing
system capacity deficiencies (Section 3) and UIC decommissioning needs {(Section 4) to allow for the
projects to address multiple objectives.

5.2 Methodology

Water quality opportunity areas were initially identified through a review of information from the City's
GIS system including aerial photos, the location of existing water quality facilities, existing vacant areas,
publically owned lands, existing and future condition land uses, storm system layout, topography, and
locations where flood control or UIC decommissioning is required.
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City of Milwaukie Stormwater Master Plan Section 5

The City's stormwater collection and conveyance system discharges through 15 stormwater outfalls 1o
Johnson Creek, Kellogg Creek, Mt. Scott Creek, and the Willamette River. Each of the 15 drainage
systems was individually reviewed. The following steps were conducted to identify the initial opporiunity
areas for water quality retrofits.

Step 1

Step 2

Step 3

Step 4

identify vacant lands. Review of vacant lands was conducted to identify parcels where space
may be available for siting of a new regional or local water guality facility. Publically owned
vacant lands were prioritized. Vacant lands observed {based on aerial photographs) to be
forested or riparian area were not considered to be a priority area, as such areas should be
preserved.

Review land use. High pollutant generating land uses (e.g., industrial, commercial) with high
imperviousness values were prioritized for installation of a stormwater treatment facility.

Review existing water quality facllities. Public water quality facilities wilhin the city of
Milwaukie include five regional detention ponds and multiple rain garden facilities installed
as part of green street applications (Figure 2-5).

Regional detention ponds currently provide limited water quality benefits, as they were
installed for flood control purposes only. Retrofit of these facilities may provide additional
water quality benefit while treating a large contributing drainage area.

City-owned green street facillties treat area within the ROW only, as the City requires private
development to treat and detain all runoff on site. These facilities are becoming more
common in the city, but are limited in the size of the contributing drainage areas that would
be addressed.

Existing detention pond facitlties that have little water quality benefit were prioritized as
water quality retrofit opportunities. Additionally, area not already treated by an existing water
quality facility {e.g., green street) was prioritized for water quality retrofit. For purposes of
TMDL pollutant load reduction estimates, more benefit is obtained by increasing the
coverage of water quality facilities instead of applying multiple water quality facilities treating
overlapping draingge areas.

Review proposed flcod control/UIC decommissioning project needs. The Clty of Milwaukie is
coordinating its water quality retrofit assessment with the development of its updated
Stormwater Master Plan. To the extent that a CIP can address multiple objectives, such CIP
would be pricritized (see Section 7). Coordination is particularly beneficial for those flood
control/pipe replacement projects isolated to the ROW, as new green street facilities (as
currently used by the City) may be installed at the same time, resulting in schedule and cost
efficiencies.

5.3 Water Quality Retrofit Assessment Results

This section presents the results of the water quality retrofit assessment, including a preliminary
dentification of water qualily opportunity areas and selection of nine water quality retrofit opportunities
requiring CIP development.
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City of Milwaukie Stormwater Master Plan Section 5

5.3.1 Initial Identification of Water Quality Opportunity Areas

In conjunction with the methodology described in Section 5.2, an initial water quality retrofit opportunity
list was developed and reviewed with City staff at a workshop on Qctober 25, 2012, During the
workshop, project feasibility and practicability was discussed. Additional water guality opportunity areas
identified by City staff were also discussed. Based on City feedback and, in some cases, field
reconnaissance, a recommendation to include a CIP for the water quality opportunity area was made.

Table 5-1 summarizes the initially identified water quality opportunity area (by outfall number), thg
associated project descriptions, and feedback from City staff regarding feasibility. The CIP
recommendation is also provided.
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City of Milwaukie Stormwater Master Plan

Willow
Detention Pond
Retrofit

Staniey-Willow
UIC Decommis-
sioning

Ochoco
Detention Pond
Retrofit

Main Street
Detention Pond
Retrofit

Monroe Street
Green Street

Meek Street
Detention
5 Facilities

' Retrofit existing detention pond  +
| for water quality enhancement

! Enhance existing Ball-Mitchell
- stormwater faeility {in park}

I Retrofit existing detention pond -
| for water quality enhancement

-

| Retrofit existing detention pond
' for water quality enhancement

nstall rain gardens in the ROW
i along Monroe Street as part of
; the strategy to address capacity
| deficiencles at Meek Street

| Construct detention/ water

Pond collects a relatively large,
untreated residential area.

Project may be coordinated with a
flood control CIP.

Existing facility provides little/no \ UIC Decommissioning

water quality benefit.

Facility may be used to coliect and
treat runoff associated with
decommissioning the “at-risk” UICs
(see Section 4)

Existing private pond functions as
flood control only.

Pond collects high pollutant
generating area (industrial land
use) and discharges to Johnson
CreeK (existing TMDL).

Existing public pond functions as
flood control only.

Pond collects high poliutant
generating area (industrial land
use) and discharges to Johnson
Creek (existing TMDL).

Flood control: predicted
flooding in segment JCD80a on

Regents Drive

I No

i No

| control project

\ quality facility {ies) on publically upsize requirements associated with  control project
owned, vacant parcels adjacent | the Meek Street flood contro! project.

to the Meek Street flood control
- project

PEPTR R ERV
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» Observed flooding is not due to a system
capacity deficiency. No flood control CIP
proposed forthe area.

- Pond access via easement through private
property. Site visit confirms private fence
may be bairier to access.

s Current facility provides no fiow control
benefit and little water quality benefit
(operates as a hioswale conveyance).

- Area discharges downstream to Witlow
Detention Pond.

Located on private property with limited
adjacent space availability {developed
industrial parcel).

Surrounding vacant lands are privately hetd
and this retrofit would require an upsize of the

: facility.

High pollutant Joad generatingarea  flood control: Meek Street fiood  « Monroe Street recently paved. Not in City's
{commercial/industrial land use}.

best interest to dig up a recently improved
street.

+ Consider use of detention ponds instead to
help mitigate flows for the MeeK Street
project.

Facility may De used to minimize pipe  Flood controi: Meek Street flooa , Detention facility apportunity areas include

pubiic, vacant parcels at SE Campbell between
32nd and 34th Avenue and at Balfourin order
to mitigate flows to the Roswell Detention
Pond.

Section 5




City of M.

12

13

13

15

Unmodeled

Unmodeled

Unmodeled

Laie Stermwater

" Washington
Street Green
Streets

Wister Way
Retention
. Facility

Railroad
Avenue channel !
- restoration

UIC Decommis-
sioning on Lloyd
Street

Furnberg Street
' Retention
Facility Retrofit

uiC 34076

uic 24014

, UiC 34094 and
-34110

Master Plan

Install rain gardens in the ROW
along Washington Street as part
of the strategy (o address
capacity deficiencies

Utilize existing, privately owned
vacant parcel to install water
quality and detention facility
and minimize need for system
capacity upgrades.

Restore existing channei

Install a rain garden or bioswale
1o treat renoff associated with
decommissioning of non
operational WCs on Lloyd

Street

Retrofit existing public pond to
serve as a regional stormwater
facility

Install additional UICs to

aileviate localized flooding
reported

Instali vegetated infiltration
facility to reduce runoff volume
to UIC

Install of scakage trench to

- teduce runoff volume to UIC

High pollutant load generaling area
{commercial/industrial land use).

High poliutant foad generating area
{commercial/industrial [and use).

Channel has significant sediment
deposition and non-native vegetation,
limiting its capacity.

Facility may be used to coilect and
treat runoff associated with
decommissioning UICs identified asa
maintenance concern {see Section 3}

= Large area cumently outside the City
limits would resuftin significant
increase in flow if annexed into the
City.

+ Project may be coordinated with a
flood control CIP.

Flooding is likedy the result of too
large contributing drainage area to
the single UIC.

Existing grade and tack of nearby
piped drainage system results in
runoff pooling during rain events.

Existing grade and lack of nearby
piped drainage system resultsin
runoff pooling dunng rain events.

[ Towere 0 o

Harvey Streets.

Flood control: predicted
flooding along Washington
Street in segments KC10p and
KC30a

Flgod control: predicted
flooding along International Way !

in segments MSB20d and *+ Site grading would be difficult and Itmited
MSB20e space availability.
No | Channel is located adjacent to railioad ballast. |

: which may present difficuities in conducting

VIC Decommissioning

| Flood control: predicted

flooding along Hemlock Street
at segment MSA100f,
MSA100e, MSA100d, and
MSA100c

Flood control: reported flooding A CIP to address fiooding in this area was
, proposed in the 2004 Master Plan (CIP-6).

by City maintenance staff at
44th and Uewellyn ‘

by City maintenance staff at \
36th Avenue between Kingand |

Flood control: reported flooding | An adjacent house cunently sits below street

by City maintenance staff at
“Sth Avenue between King
Street and Monroe Street.

I S—

praferred.

Expensive property acquisition.

maintenance.

"+ No anticipated schedule for annexation or
development of upstream area.

i« Site located adjacent to Highway 224.

| Potential project locations include the City-

" owned paicel containing the drinking water
reservoir at Harlow Street and Stanley or the

'ROW adjacent to the Linwood Elementary

i School entrance off Stanley Avenue.

» Existing Fumberg Detention Facility may

already mitigate potential flows.

UiC.

| grade and experences flooding

| Y 3
| Flood control: reported flooding | Vacant parcel and available ROW adjacent to

; 2004 MP identified the use of a 112 cartridge
' StormFilter. Green street application is

_aection 5
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City of Milwaukie Slormwater Master Plan Seclion 4

5.3.2 Water Quality CIP Locations
Review of initial waler quality retrofit CIP opportunity areas with City staff resulted in the identification of
the following nine water quality retrofit opportunities requiring CIP development (see Table 5-1 above):
Willow Detention Pond Retrofit
Staniey-Willow UIC Decommissioning
Meek Street Detention Facilities
Washington Street Green Streets
Railroad Avenue Channel Restoration
UIC Decommissioning on Lloyd Street
Unmodeled Area: UIC 34076 at 44th and Llewellyn
Unmodeled Area: UIC 24014 on 36th Avenue between King and Harvey Streets
Unmodeled Area: UIC 34094 and 34110 on 55th Avenue between King and Monroe Streets

© N ORE W

The final water guality retrofit project list is contained in Section 6 (Table 8-1), as identified by those
projects designated as a water quality project and retrofit project for the NPDES permit compliance.

b u v
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Capital Improvement Projects

This section identifies the flood control and water quality CIPs designed to address flooding (Section 3},
UICs identified for decommissioning (Section 4), and water quality retrofit opportunities (Section 5). To
the extent possible, CIPs were developed as integrated selutions to address mulliple objectives (e.g.,
flood control, water quality, etc.).

6.1 Integrated CIP Development

Integrated CIP development refers to the selection and design of CIPs to address multiple objectives
including flood control, regulatory requirements, and water quality improvements,

An integraled CIP development approach was used during the identification of the water quality retrofit
CIP opportunity areas (as described in Section 5). Areas where flood control or UIC decommissioning was
needed were prioritized for purposes of targeting a water quality retrofit CIP opportunity area.

As described in Section 2.4.2, a total of 12 flood control CIP locations were identified. As described in
Section 4.3, two UICs requiring decommissioning were identified. As descrited in Section 5.3.2, a total of
nine water quality CIP locations were identified. These flood control, UIC decommissioning, and water
quality CIP locations were consolidated to reftect consistent contributling areas. CIP desigh concepts and
approaches described in Sections 3, 4, and 5 were revisited during CIP integration 1o develop a
formalized CIP design for each epportunity area.

A comprehensive summary of identified flood control, water guality, and UIC decommissioning CIPs is
provided in Table 6-1. A total of 17 CIPs are identified. Consolidation of flood contral, UIC
decommissioning, and water guality retrofit CIP opportunity areas {where applicable) results in a single,
multi-objective CIP. Table 6-1 includes a probtem description and project description for each CIP. ClPs
are sorted and named by system (outfall) number. Projects not affiliated with a speclfic system number
are named as general (G) G1, G2, and G3.

Table 6-1 indicates whether the CIP addresses flood control, water guality, or UIC decommissioning, and
specifies whether the CIP would qualify as a water quality retrofit for NPDES MS4 permit compliance.

Figure 6-1 at the end of this section shows the location of each CIP. Detailed CIP fact sheets are
provided in Appendix C and include additional deslgn detail, cost information, and a map locating the
specific system improvements.

6.2 CIP Sizing and Designh Assumptions

This section includes a summary of the CIP sizing and design criteria based on the type of system
improvement proposed. System improvements include pipe upsizing and pipe replacement, vegetation
and infiltration enhancement of existing detention ponds, installation of new detention facilities,
installation of rain gardens or stormwater planters, and installation of UICs. Proposed CIPs may reflect a
combination of system improvements.

Revised hydraulic resulls tables reflecting inclusion of system improvements for flow control (e.g., pipe
replacement and detention facility installation) are included in Appendix D (Table D-1). Pipe conduits
associaled with a CIP are designated with a "C" prefix in Table D-1.

Brown «« Caldwell :
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Cily of Milwaulue Slormwaler Masler Pfan Section 6

6.2.1 Pipe Installation

Pipe installation is required lor 15 of the 17 CIPs. New and replaced pipes are sized 10 eliminate
modeled system flooding for the peak (25-year) design storm event under future development
gondilions.

Design criteria outlined in the City’s Public Works Standards: Section 2 for conventional (pipe, manhole)
stormwater infrastructure were used for CIP design {see Section 3.3). Pipe improvements were
evaluated using XP-SWMM to ensure that installation of the CIP (l.e., relief of the constriction) did not
result in downstream flooding.

6.2.2 Detention Ponds

Two new detention ponds, associated with CIP 5-1, are proposed to mitigate flow to the downstream
conveyance system. One of the detention ponds, located al SE Campbell, is sized solely 1o mitigate flow
to the existing pipe system along Meek Street, allowing the existing pipe o be used as pant of the CIP.
The other detentien pond, at Balfour, is sized 1o mitigate flow to the downstream system, which drains to
System 3. The City's sizing criteria for detention ponds was not specifically adhered to, given the space
and configuration limitations associated with application of the two ponds. Design of the new detention
ponds includes installation of amended soil for improved infiitration for the Balfour facility and landscape
plantings for both facilities to enhance treatment capabilities.

Two detention pond retrofits are propoesed for water quality improvement: CiPs 1-1 and 1-2. CIP 1-1
includes installation of 18 Inches of amended soil, 18 inches of drain rock, and water guality facility
plantings atlong the pond bottom. The Cily of Portland's 2008 Stormwater Management Manual
(2008 SWMM) (standard detail SW-140 for a waler quality retention pond) was referenced for design
criteria. CIP 1.2 includes enhancement of an existing detention feature to receive additional flow
associaled with UIC decommissioning. The existing detention feature is not a designed detention pond
{intended to store and discharge flow at a set rate), but functions more as a drainage swale.
Improvements to the facility are limited to water quality facility plantings along the facility bottom,

6.2.3 Rain Gardens and Planters

Rain gardens and planters were sized based on the City of Portland’s simplified method, as documented
in the 2008 SWMM, using a 6 percent sizing factor on the contributing impervious area. 2008 SWMM
standard details SW-312 and SW-140 were referenced for applicable design criteria.

6.2.4 Underground Injection Controls
UICs were sized based on the 2008 SWMM, Exhibit 2-31.

6.3 Unit Cost Estimates for CIP Development

Unit cost information for construction elements of the CIP facilities was compiled from recent, local,
planning and design projects for the City of Portland (2010). City of Eugene (2007), and Clean Water
Services (2012). Specific material costs for pipes and structures were confirmed in the RS Means
Construction Cost Data (2012).

Preliminary CIP cost estimates are based on the unit cost information for construction elements plus a
30 percent contingency. Engineering and permitting and constructlion administiration costs are based on
a general percentage of the tolal censtruction cost. Land acquisition and easement costs are not
included in the estimates, as moslt prolects proposed are located on City property or within the City ROW.
Unit cost information and individual cost estimates for CIPs are included in Appendix E.
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City of Milwaukie Stormwater Master Plan

System 1
1-1 WQ  Willow Detention  55th Avenue, south of
Pond Retrofit Firwood Street
1-2 WQ, Stanley-Willew UIC  Stanley Avenue and

UIC  Decommlissioning Ball-Mitchell Park

Fut 25-yr

Fut 25-yr

Exst 10-yr,
Exst 25-yr,
Fut 10-yr,

Fut 25-yr :

Exst 10-yr,

System 4

4-1 FC Main Streetat ~ East of Mcloughlin Bivd ~ Fut 10-yr,

Milport Road at Milport Road

System 5

51 FC, Meek Street Monroe Street to Meek

wo Street along Railroad
5.2 FC Harrison Street Harrison Street from
Qutal outfall to 21st Ave

Exst 25-yr,
Fut 10-yr,
Fut 25-yr

JCDBO, 1CDI0,
JCcD91

! The existing Willow Detention Pond is located at the end of 55th ! Enhance treatmen! capability of existing pond through vegetation enhancement and 0
{ Avenue, south of Firwood Street. The pond appears to drain promoling infittration. Predicied flooding is not expected due to the pipe configuratlon

| approximately 15 acres of residential area in subbasin JCD8O. | and receiving wetland downstream of the facility. The CIP was not designed to address

t As-buift information on the pond inlet and outlet structure was | the model predicted flooding.

i not avallable at the time of this study; however, itis assumed that : \o ashyilt information for Wittow Pond currently available. May consider future upsizing
; the pond was designed for flood control and was not constructed f existing Willow Detention Pond to address larger contrbuting drainage area

- with water quality features. ; assocjated with subbasins JCD90 and JCDI1 {from UIC # 24008 and #24027) (see

1 CIP 1-2), bt not included as part of this project.

E Upstream UICs 24008 and 24027 have limited vertical ‘ Route drainage area from UIC 24008 and 24027 to existing Bali-Mltchell stormwater 425 ' JCDY0, JCD91

; separation distance and were identified as “at-risk™ perthe City's ! facillty. Add vegetation to bottom of pond to enhance treatment capability of through
1 GWPD. filtration.
JCB1O

‘The 127 x 24" elliptical CMP associated with modeled conduit | This CIP includes replacement of JCB10d and JCB10¢ from MH2 1265 to MHODMHO17 380

I JCB10d (21265-21059) and the 18" concrete pipe assoclated | with 380 feet of 30" concrete pipe using the same upstream and downstream invert

"with modeled conduit JCB10c (21059-DDOMH017) are under elevations. Replacement of model conduits JCB10d and JCB 10¢ (defined by the

1 capacity, causing predicted flooding along ICB10d between SE | upstream node to downstream node number) includes replacement of seven manholes. {
Main and SE Dmatk and in the parking lot between an industrial
building and SE Main Street.

The majorlty of System 5 is predicted to flood. CIP-2 inthe 2004 | The Meek Street pipe system was constructed in 2005 with inadequate slope to maintain . 5171 JCAGO, ICAS2,
Master Plan recommended routing a bypass for fiow from Monroe | the existing concept per CIP-2 from the 2004 MP. JCS51,JCA50,
Street, east of SE 32nd Ave to an ODOT systemto the nothof i 11is CIP includes replacement the existing pipe system down Monroe from 37th Avenue ICA41, JCA40,
Meek Street. This CIP was partially constructed an Meek Street, to 32nd Avenue. A detention facility at SE Campbell between 32nd Avenue and 34th JCA30
but not connected to the storm drain system. Avenue is designed to mitigate peak flow north to the Meek Street pipe system. |
Installation of new pipe froam Hamison to Meek along Murphy is required. New pipe will i
also be installed to paraltel existing railroad tracks from Meek to Balfour. Instailation of a | i
new manhole west of 32nd Avenue to separate Harrison Street system; installatlon of a l
new manhole at Meek and 32nd Avenue to separate 32nd Avenue system north of Meek [
{to new Meek Street pipe) and south of Meek (Lo new pipe parallel to railroad) is required.
Vegetated area at Balfour will be utilized for water quality, flow control, and infiltration. A
36" pipe was designed to connect flow to the Roswell Detention Facility,
CIP 5-2 addresses the majority of the flooding along Harrisen This CIP includes replacement of 696 feet of existing 24" concrete pipe with 696 feet of | 696 ! JCA4Q, JCA3OQ,
. Street following construction of CIP 5-1. Following installation of | 36" along JCA10, from MH21364 to the outfall at lohnson Creek, which extends 40 feet | JCA20,ICA10
CIP 5-1 in the modei, flooding Is still predicted on 21st Street from MH25213. '
along modeled conduit JCA20 {21094_21364) and on Harrisen
Street along modefed conduits JCA30a (21239_21364) and
| JCA30b (CIP5_1_21239). In conjunction with light rail
| expansion, the existing 18" down Harrison will be repiaced with a
1 24" pipe from 23rd to 26th Avenue {not reflected in the cost of
 this CIP).
1
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Cily of Milwaukie Stormwater Master Plan

System 6
6-1 FC
6-2 wQ
System 12
12-1 FC
System 13
13-1 vIc,
wQ,
FC
13.2 FC
13-3 FC
13-4 WwQ,
Matnt

Washington Street

Washington Green  Washington Street from

Streets

International Way
and Wister Street

uic
decommissioning
on Lioyd

Linwood Avenuye

Railroad Avenue at

Stanley

Railroad Avenue
Channel

Washington Street from

28th Ave to Kellogg
Lake

231d Ave to 0ak St

international Way and

Wister Street

4 UICs aiong Lloyd
Street and Stanley
Avenue from Lioyd
Street to Railroad
Avenue

At Linwood Elementary

School between
Linwood Avenue and
Stanley Avenue

Railroad Avenue, near

Stanley Avenue

Existing conveyance
ditch along Railroad
Avenue

Exst 10-yr,
Exst 25-yr,
Fut 10-yr,
Fut 25-yr

NA

Fut 25-yr

NA

Exst 10-yr,
Exst 25-yr,
Fut 10-yr,
Fut 25-yr

Exst 25-yr,
Fut 10-yr,
Fut 25-yr

NA

X

Possible

The 21" pipe KC10a on Main Street near Kellogg Lake and the

| This CIP includes replacement of 239 feet of existing 21" concrete pipe with 30" pipe

18" pipes KC10b and KC30a along Washington Street aze under {along KC10a from MH41005 to 41006, This CIP also Includes replacement of 3,312 feet

' capacity, which is causing predicted flooding along Washington
Street between Maln Street and Hwy 224,

The contributing area from Washington Street is a high pollutant
load generating area, Currently, the TriMet Light Rail Project is

{from Main Street to 231d Avenue along Washingion Street.

The 24" MSB20d at [nternalional Way is negatively sioped and

| of existing 18" concrete pipe with 24" concrete pipe along KC10b from MH41109 to
MH41005 and KC30a from MH41029 to 41109,

This CIP Includes an extension of the green street features being installed by TriMet, from
23rd to Dak along Washington Street. The instaltation of CIP 6-1 will involve pipe
installing green street fealures 10 provide water quality treatment | replacement and repaving a portion of Washington Street, which provides an opportunity
10 complete green stieet features while the pipe replacement construction is ocecurring.

! Replace 80 feet of existing 24" pipe with a 48" pipe along MSB20d from MH61010to

MSB20e and MSB20d are under capacity, resuilting in predicted | MHE1028.

flooding along MSB20e.

UIC 34155 (west of Stanley Avenue) and UIC 34137 (intersection | This CIP includes decommissioning of four UICs and Installation of 787 feet of new

-of 60th Avenue and Ltoyd Street) ate not operational, as reported | 12"HDPE pipe along Lioyd Street from 60th Avenue west of Stanley Avenue. Along
by City maimenance staff. The City has attempted to retrofit these ~ Stanley Avenue from Lioyd Sireet to Railroad Avenue, this CIP also includes replacement
UICs; however, the UICs are still not functioning propery and of existing concrete pipe with 1,314 feet of new 12*HDPE pipe and 499 feet of

1 flooding has been reported at the intersection of Lioyd Street and

‘Stanley Avenue. UfCs 34167 and 34138 are also Included in this | 14 34qress water quality of new contributing area previously captured by UICs, this CiP

| includes installation of a rain garden. The preliminary (for purposes of the CIP cost

. estimate) Is the ROW adjacent to the Linwood Elementary School entrance off Stanley

| Avenue. As an alternative, the City-owned parcel containing the drinking water reservoir
2t Harlow Street and £ snley may be considered.

CIP due to theirlocation along Ltoyd Street.

The 15" concrete pipe associated with modeled conduit MSABOD | This CIP includes conducting a planning tevel study to initially evaluate options for fiood
» mitigation. Pipe surcharge currently discharges to existing raingarden, ball fields, and

open channel area. A planning study would to consider cost benefit options for partial
.{61151_65028) are under capacity. Flooding is predicted along | glpe reconstruction and day lighting to channel for water quality and flood control, full

this reach, which is located between Linwood Avenue and Stanley | pipe replacement, and grant funding opportunitias for school district to expand existing
"Ave on the Linwood Elementary School grounds. Capacity
limltations are caused by undersized piping along MSAS0b,
MSA80a and MSA70d.

'(61148_61179) and the 18" conciete pipes associated with
modeled condults MSA80e (61179_61151) and MSA70d

"The 18" culvert associaled with modeled conduit MSA20a
(66023_65033) is under capacity, causing predicted Rooding

. duning a storm event on November 19 and 20, 2012.

The existing channe| along the north side of Railroad Avenue
recelves drainage from a large portion of the City. Limited

, malntenance appears to be conducted, which is limiting the

* ability of the channel to convey stormwater and provide water

"quality benefit.

R A L I T T

|
| 18"HDPE pipe.

! onsite raingardens.

" The CIP ¢cos! estimate assumes full pipe replacement. Replace 683 feet of existing 18"
! pipe with 30" pipe along MSA704d. Replace 186 feet of existing 18" plpe with 24" pipe
| along MSA80a. Replace 243 feet of existing 15" pipe with 24" pipe along MSABOb.

( This CIP includes abandoning the existing culvert under Stanley Avenue at Railroad

‘ Avenue. Flow from the channel on the west side of Stanlay Is routed through two new

- along MSA20a over Railroad Avenue. Flooding was also observed | 60 feet parallel reinforced concrete culverts (18" diameter) under Railroad Avenue on
the west side of Stanley in the same location as the existing 18" culvert. Flow from

' Stanley as described in CIP 13-1 is routed through a new 660 feet of 18" HOPE pipeline

onthe north side of Railroad Avenue from a new manhole at 62296 Lo a new manhole at
€13-4. Intermediate manholes are placed to accept flows from Maple Street, Ash Street,
and Grove Street. At new MHC13-4, flow is routed through a new 60 feet of reinforced
concrete culvert (18" diameter), where this CIP outfalls to the Railroad Avenue channel.

' This CIP includes targeted maintenance activities including hand removal of non-native
vegetation, sediment removal, and replanting activities. Maintenance activities to focus
i on approximately 2,000 linear feet of channel between Wood Avenue and Grove Loop.
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3551 KC10, KC30, 130.9
" Kc40, K50, KCE0

NA KC30, KCA40, 62.6
KC50, KCB0
|
80 MSB20, MSB21 64.6
2895 MSA22, MSA23, 49.0
MSA24, MSA2S,
MSA26, MSA27
|
1112 MSAS0, MSASQ, 85.2
MSA70
840 MSA22, MSA23, 134.2
MSA24, MSA25,
MSA26, MSA27,

MSA31, MSAT70,
MSAT1, MSAT2,
| MSA80, MSAS0

2000 MSA250, 200.7
MSA230,
MSA220,

MSA215, MSA210 !

Section &

1,804,100

511,300

90,000

793,700

469,700

357,300

52,900



City of Milviaukie Stormwater Master Plan

System 14

14-1

System 15
151

Other
G1

G2

G3

FC

FC

FC,
uic

WQ,
FC,
uic

FC,
uc

Plumand Apple  Apple Streel near Plum
Street Drive and extending to
Junlper Street near
Aspen Street

Hemlock Street to  Intersection of Hemlock
Harmony Road Street and Sequoia
Avenue, then along an
easement to Harmony
Road

47th and Uewellyn  UIC atintersection of
Llewellyn and 47th
Avenue

36thnearKing  UIC on 36th Ave around
Dwyer Street

Flooding on 55th  Stseet flooding atong
Ave between King 55th Avenue
Street and Monroe

Street

NA

Exst 10-yr,
Exst 25-yr,

Fut 10-yr, .

Fut 25-yr

NA

NA

NA

36th Avenue, between Harvey and King.

Localized flooding is reported by City maintenance staff. | This CIP includes installation of 780 feet of new 12" HDPE plpe from the intersection of
Plum and Apple Street to Juniper and Aspen Street

The 15™ pipe segments associated with model conduits This CIP includes replacement and realignment of this pipeline, which is currently located
MSA100§{61115_61118), MSA100e (61118_CCCB154), and | in backyards from Hemlock Street to Harmony Way. When constructed, this pipeline will

“the 18" pipe segments associated with model conduits 1eplace a portion of the plpeline along Cedarcrest Drive, from Hemlock Street to Harmony

MSA100d (CCCB154_CCCB146), MSA100¢ Way. The diameter and elevation of this pipe Is currently unknown, and should be
(CCCB146_CCCB1589), and MSA100b (CCCB159_CCCB161) | identified inthe design stage. Design assumptions assume area outside UGB is brought

| are under capacity, causing predicted flooding from Hemlock I in and no flow control provided (would change need for 30" plpe).

Street, through private property to Harmony Way. !

The Clty reponts flooding at the intersection of 47th and Uewellyn, Due to the existing grade and lack of a nearby piped drainage system, this CIP includes
near UIC 34076. i the installation of additional UICs with associated inlets and inlet lead lines to alleviate
| flooding at 47th and Uewellyn,

The City repons flooding between King Road and Harvey Street, at ’ Due to the existing grade and lack of a nearby piped drainage system, this CIP includes
UIC 24014, This NC is located at a low pointin elevation along | instailation of a raingarden or other stormwater feature to minimize flow into the UIC and !
provide water quallty treatment of contributing Impervious area within the ROW,

The city reports flooding at the intersection along 55th Avenue, | Utilize available, ROW area to install a soakage trench with perforated pipe to minimize

: possibly due to a non functioning UICs. House currently sits below i flow into UIC.

grade, which is the source of the complaints. No curbed streets in
area and fiat grade.

780

1036

150

NA

125
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MSAB1

MSA100, MSA110

NA

NA

NA

9.6

116

3.5

25

Section §

180,100

560,600

155,600

104,600

23,000
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CIP Prioritization

This section summarizes the process that the Cily used to prioritize identified CtPs in order to schedule
project funding.

7.1 Prioritization Criteria and Scoring

As described in Section 6, a total of 17 CIPs were developed to address flood control, UIC
decommissioning needs, and water qualily retrofit within the city of Milwaukie. To the extent possible,
individual CIPs were developed to address multiple objeclives (e.g., addressing flood control, regulatory
compliance, water quality improvement, etc.).

During a CIP prioritization workshop December 21, 2012, City maintenance and engineering staff
selected applicable criteria with which Lo evaluate the multi-objective CIPs (see Tabie 7-1). [dentified
criteria include historical/persistent problems, flooding/safety issues, regulatory compliance, ongoing
maintenance, water quality improvement, project concurrence, and system sustainabhility. |dentified
criteria can overlap {e.g., water quality improvemenls would also address regulatory compliance). Such
overlap created an indirect weighting of project scores based on the City's deemed importance of the
overlapping issue,

Each project Is scored on a scate of 1 to 3. In order to ensure consislency in how scores were selected,
general conditions were defined for each score under each criterion. Table 7-1 summarizes the resulting
prioritization crileria and scoring guidelines.

Historical problem/ | Identified as a CiP inthe 2004 Stormwater New CIP per the 2012 system
persistent problem  Master Plan evaluation
Flooding - Significant hazard orthreat to public safety -+ Potential hazard or threat to public No safety hazard addressed with
issue/salety of propety safety or property cip
concem + Floeding currently observed + Future flooding potential
WPCF/NPDES ! Addresses NPDES Peimlt requirement refated ! Does not directly address
Permit to (water quality) retrofits or addresses need WPCF/NPDES permit
requirements to decommission at-risk UiCs requirements
Ongoing + City staff frequently responds to citizen .+ City staff occasionally responds 10 | Clty staff does not maintain
maintenance need complaints inthe alea citizen complaints in the area | facility outslde of typical

i+ Frequent onsile response/ maintenance » Onsite response/maintenance not maintenance cycle

. required always required
Water quality ' Facility installation wil! directly reduce + Facility Installation may improve water  CIP does not address water
improvement TMDL/303(d) pollutanis to receiving water quality, but is not designed specifically | quality control

- bodies for water quality improvement

Brown«c Caldwell :
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City of Milwaukie Stormwater Masler Plan Seclion 7

Table 7-1. Multi-Objective CIP Priortiza ﬂ

Concunrence Required pre-requisite or preliminary profect  CIP construction may occur in conjunction ' CIP construction scheduling
for other priortized CIPs . with other CIP construction efforts would not impact or be
' (wastewater, roadway) impacted by other stormwater or
infrastructure projects
Sustainability CIP would provide long-term benefits CiP would address immediate
(aesthetics, fivability, etc.) need but may not enhance or

Improve overthe fong lerm

City maintenance staff and Cily engineering staff independently evaluated each CIP and scored based on
criteria identified in Table 7-1. Raw scores from both maintenance and engineering staff are provided in
Table 7-2. Project scores were relatively consistent between departments for most criteria. Score variability
is primarily observed for the water guality improvement and sustainability criteria. Maintenance staff and
engineering staff scores were added for all criteria to result in an overall CIP score.

EGR MN. EGR MN1 ELR MNT E_R INT E_! MNT ECI MN. __R MNT

Willow Detention

1-1 Pond ReLofi 23 1 11 1,3 3 1 1 3 2 1 1,3 1
Stanley-Wikiow UIC I .
12 ocommissioning 2} 1 1 o 3 | 31 11 | 2 R 3 |1
Main Street at ; ! ‘
4.1 Miport Rosd 17 3 121 \ 1 ; 1 1 1 1 1 1 1 1
51  MeekStreet 31 3 3 3 03 3 1 2 3 3 1 2 1 2 1
: : I o . . -~
§.p ~ hamsonSteel 5, -, 3 3,3 1 3 2,2 1'2 3 2 2 1
Cutfalt ’ ‘
6-1  WashingtonStreet 21 3 3 20101 1 1)1 12 1 2 11
R ! i - - -. '
g WeshingtonGreen ., 1 1 1t 1 3 3 1 113 s 1 2 3 3
Streets ; |
Intematlonal Way ’
12-1 o Wister 15 1 1t 2 1.1t 1 1t 1 1 1 1 1 1 1
uc
13-1  Decommissioning 36 3 3 '3 3 3 3 3 3 2 2,1 2|2 3
on Lioyd . i :
i ' | ‘ l ! i
13-2 Linwood 2% 3 > 2 2 2 21 1 1 2 153 2 1
Elementary ‘ ‘
- _ | . :
133 hairoadAvenueat  ,o 5 2 3 3 1 13 2 1 1 3 3 2 1
Stanley
13-4 Railroad Avenue 26 1 1 3 32 1 3 2 2 1 2 2 2 1
| ]
Brown > Caldwell :
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City of Milwaukie Stlormwater Master Plan Section 7

oX MN. B iR MNT EGR MNT | 3R MNT GR MNT EGR IL.NT EGR MNT

Channel

) Apple Storm ! | '

a1 ements 8 2 2 313 1 1 3 3 1 2 1t 1 2 1

15-1 Hemlock Street 18 1 1 2 3 1 1 1 1 1 2 1 1 1

61 47thand Llewellyn 23 1 1 3'3 1 1 3 3 1 1 1 1 2 1

! i _

g2  JbhnearKing g 1 1 3 3 2 ¢ 3 3 2 1 1 1 2 1
Road

gz OoWwnearMonroe g 1 1 .3 3 2 1 3 3 2 1 1 1 2 1
Street

sScoring under the EGR was completed by ( 'y engineering staff; scoring under the MNT columns was completed by ( 'y mainienance staff.

7.2 Project Prioritization and Final CIP Priority Ranking

Based on the project scoring (Table 7-2 above), CIPs were scored and ranked. Initial ranking results
identified that a majority of the more expensive, longer-duration projects received the highest scores
whereas some lower-cost, shorter-duration projects received lower scores. This does not accuratety
refiect the City's objective and overall project priority. Additionally, some projects that should be
scheduled or conducted concurrently had variabte scores such that if project scheduling was established
directly on the raw scores, the projects would not be constructed at the same time,

City staff reviewed the initial ranking and adjusted it as follows:

1. CIP 13-1 (UIC Decommissioning on Lloyd) is currently scheduled, per the City's existing CIP, to be
constructed in 2013/2014. CIP 13-1 is directly upstream of CIP 13-3 and 13-4. Due to project
constructability and cost implications, CIP 13-3 and 13-4 rankings were adjusted to reflect
construction of all three CiPs at the same time.

2. CIPs G1, G2, and G3 are relatively low-cost projects that were identifled by maintenance staff due to
the frequency that unscheduled maintenance required in those project locations. Although the
projects would not alleviate a widespread problem or address a large contributing drainage area,
these projects are considered “low-hanging fruit” that could alleviate maintenance requirements for
the City and be more easily scheduled and implemented due to their cost.

3. CIP 6-2 (Washington Street Green Streets) was initially scored and ranked as a higher-priority
project. Construction of this project would be most cost-effective if scheduled with the Washington
Street pipe replacement project (CIP 6-1), a high-cost and lower-scoring project. Therefore, the
ranking of CIP 6-2 was adjusted to reflect construction concurrently with CIP 6-1.

The final CIP priority ranking is provided in Table 7-3. For comparison, the project rank by score is also
listed. High-priority projects and associated project costs were used in the development and analysis of
the stormwater utility fee {see Section 8.2).

Brown ~»Caldwell :
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12

12

12
15
16
17

2Due to project concurrence Issues and profect cost savings, these CIPs are recommended for construction in conjunction with CIP 13-1.
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13

13

15
16
17

13-1 ' UIC Decommissioning on Lioyd
13-3 Railroad Avenue at Stanleya
13-4 Railroad Avenue Channel?

5-1 Meek Street

5.2 Harrison Street Qutfali
14-1 Apple Storm Improvements

G2 ! 36th near King Road

6 éSth nmﬁrrMonroe S;reet

13-2 Linwood Elementary .

1-1  Willow Detention Pond Retrofit
G1 ' 47th and Liewellyn

36
29
26
3
30
28
25
25
25
23
23

79: 700
357,300

52,900
3,088,2_02
619,400
180400 |
104,600 |
23,000
469,700 5

68,600 2
| 155,600 2

N ot N D

High-priority project cost: 5,913,100

1.2 Stanley-\{dill_ow.UIC
Decommissioning

6-1 Wasﬁington Streetr

6-2 | Washington Green Streetst

15-1 Hemiock Street

4-1  Main Street at Milpost Road

12-1 Intemational Way and Wister

21

21
27
18
17
15

100,200 2
1.804,100 '
511,300

560,600
241,200
90,000

NOBERE NN

Total project cost: 9,220,500

[= I S B Y

w W o N W
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NN e

sDue to concurrence with anticipated construction of CIP 6-1, this project was prioritized jn accordance with the priority schedule for CIP 6-1.
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CIP Implementation

Staffing resources and current stormwater utility funding were assessed to determine whether
adjustments to staffing and/or funding levels are needed in order to implement the Plan and associated
CIPs. Staffing needs, proposed capital expenditures, and ongoing operational costs were considered in
the evaluation of the stormwater utility fee and system development charges (Section 8.2).

8.1 Staffing Analysis

Stormwater staffing levels were evaluated to determine staffing implications associated with new
regulatory requirements (i.e., the City's reissued NPDES MS4 permit and pending UIC WPCF permit) and
proposed CIPs developed under this Plan.

8.1.1 Background

A total of 5.25 full-time employees (FTE) are currently funded out of the stormwater utillly. Staff is
responsible for averall stormwater system maintenance and select regulatory compliance activities
including Hlicit discharge investigations, stormwater monitoring, and maintenance activity tracking.
Maintenance staff includes 0.5 FTE stormwater supervisor, 4.0 FTE utility workers, and a 0.5 FTE utility
specialist. An additional 0.25 FTE is allocated for summer/part-time help.

Engineering slaff are currently funded out of the general fund although their time is partially spent on
stormwater work, Regulatory support and CiP engineering activities (e.g., project management, design
support) in support of this Plan will also be required of engineering staff; therefore, engineering staff was
also included in the staffing analysis.

8.1.2 Assumptions

As part of the Plan development, interviews were conducted with maintenance and engineering staff
related to their individual job responsibilities, time sheet accounting, overall time management, and
observed issues and limitations implementing their assignments. Such information was used to verify
which activities to include in the staffing analysis and how such activities are implemented (maintenance
or engineering).

The City of Milwaukie uses the Hanson system to track stormwater assets and also log maintenance
staff hours. An annual report {from March 2011 to March 2012) was provided from the City, This
information was used in conjunction with the City's 2011~12 NPDES MS4 annual report, which
documents the amount of maintenance {e.g., miles of road swept, number of catch basins cleaned, etc.)
conducted. Both sources were used to developed approximate maintenance staff time estimates for
various activitles.

Detailed CiP cost estimates {Appendix E) include estimates for engineering/permitting activities and
construction administration activities required for implementation of the CIP. For each CIP, City
engineering staff is expected to require 100 percent of the construction administration budget and,
depending on the CIP, a portion of the engineering/permitting budget if surveying or design services are
expected to be done in-house.

Table 8-1 summarizes the maintenance and engineering cost assumptions used for the staffing analysis.

Brown=«Caldwell :
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| - .
Engineerigg Time

Erosion control plan review Maintenance 4 hours per application

1 hour per sedtment manhole
+ 0.5 hour per manhole
Infrastructure . = 1.5 hour per UIC or drywell
. . Maintenance
Inspection/ maintenance » 20 feet per hour for cubvert o7 ditch malntenance
181 teet per hour for culvert or ditch inspeclions

60 feet per hour for pipe cleaning
Stormwater facllity inspections  Maintenance 4 hours per facility for inspections
Rain garden maintenance Maintenance | 50 A2 per hour

Development plan review Engineering ! 20 hours per application

8.1.3 Analysis

Appendix F contains the staffing summary tables and results of the staffing analysis for maintenance
(Table F-1} and engineering (Table F-2).

The staffing analysis assumes that existing City staff is able to implement the current stormwater
program (pre-2012 conditions). Additional activities not previously conducted by the City under current
staffing were used to create the estimates of additional staff resource needs. Additional activities
include those associated with the reissued NPDES MS4 permit (in 2012), the pending UIC WPCF permit
{in 2013), and imptementation of the proposed CIPs {from 2013-23).

Specific activities and time assumptions are listed in Tables F-1 and F-2 by program activity. Because the
City's NPDES MS4 permit and the City's pending UIC WPCF permit are on a 5-year permit cycle, a 5-year
staff projection is shown. Time spent on regulatory activities is estimated over that 5-year permit term.
Generally, activities are conducted annually so use of a 5-year term does not factor into the estimate of
additionat staffing needs.

Implementation of the proposed CIP is projected over a 10-year period. For maintenance staff, all
associated CIP maintenance activities are calculated as an annual average. For engineering staff, to
allow for staffing needs to be assessed on an annual basis, the total cost of the engineering/permitting
and construction administration services for each CIP was averaged over a 10-year period. Because
project duration varies and project scheduling is not finalized, this allowed for engineering staff needs to
be estimated on an annual basis. The total cost was converted to an FTE assuming a cost of

$100,000 per FTE. Averaging the engineering staff CIP cost over a 10-year period is a conservatlive
estimate. Construction schedules will shift necessary staff resources across the 10-year CIP period and
use of an average staff time eslimate may be too low or too high in secme years.

8.1.4 Results

Based on the staffing analysis, it is estimated that over the next 5 years, between 1.4 and 2.1 additional
FTE will be required for maintenance staff and approximately 0.7 additional FTE will be required for
engineering staff. These estimates are based on available documentation from the City, documented
assumptions, and assumes completion of the proposed CIP over the 10-year planning period.

Brown~sCaldwell :
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8.2 Utility Rate Study

In conjunction with development of the Plan, a review of the City's current stormwater utility fee and
SDCs was conducted. A detailed technical memorandum describing the rate evaluation is provided in
Appendix G.

The existing fee structures for the City were adopted in 2004. As of March 2013, the City’s current
stormwater utility fee is$11.44 per effective stormwater unit (ESU) and the current 5DC is$1,184 per
ESU.

8.2.1 Level of Service Estimates

Using CIP cost information (Section 6), resuits of the staffing analysis (Section 8.1) and estimated
operating expenditures, four LOS categories were developed to establish funding schemes over the 10-
year CIP program. Description of the LOS categories is provided in Table 8-4. LOS considered staffing,
capital projects, maintenance, regulatory compliance, proactive system replacement, and vehicle
replacement, Current LOS assumes no increase in staffing, capital projects, or deviation from existing
program implementation. The proactive LOS assumes completion of all proposed CIPs within the 10-year
planning period and proactive system replacement activities.

Current |* Meet historical  Imptement | Malatain %Meet historical permit  System repiacement + Replace existing vactor
programmatic | CIPs 13-1 conventlonal | needs. “when fallure occurs. truck with dedicated
needs. and 5-1. system ' funds.

» No additional components - Continue
staff, allocating$50,000/yr
] for vehicle replacement
{assumes 12-year
\ replacement cycle).

Minimum -+ Meet Implement Maintain Meet new permit ’ System replacement L Repiace exIsting vactor
programmatic | CIPs 13-1, conventional requirements relatet  when failure occurs. 1 lruck with dedlcated
needs pernewly | 13-3,13-4 | andvegetated to system evaluation funds.
issued permits, | and 5-1. syslem and menitorihg. l Continue

l+ Address CIPs components .. conduct water allocating$50,000/yr
13-1,13-3, 13- (8., rain quality retrofits in forvehicle replacement
4,and 5-1. : gardens) accordange with | {assumes 12-year
: permit replacement cycle).
\ requirements,

Recommended ; Meet new 'Construct ' Maintain * Meet new permit + Replace 50% ofthe = Replace existing vactor
programmatic | higher- , conventional requirements related | system over a 75-year truck with dedicated
needs per newly | prionty CIPs | and vegetated 1o system evaluation | period. funds.
issued permits.  overa 10- system and monitoring. « Assume$390,000/yr |- Continue

|+ Address higher-  Yeal components |, conduct wates for replacement ailocating$50,000/ yr
priority CiPs. plafmlng (e-g, rain guality retrofits in activities stattingInFY | for vehicle replacement
horizon. gardens) accordance with 2017/18. {assumes 12-year
Construct all permit teptacement cycle).
CIPsin the requirements.
[ future.
|}
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City of Milwaukie Stormwater Master Plan Section &

ble 8-4. Funding Analysls Level of Service )

Proactive « Meet new Construct all  Maintain - Meet new permit  Replace 100% ofthe |+ Replace existing vactor
programmatic  CIPsovera  conventional requirements related  system over a 75-year truck with dedlcated
needs pernewly 10-year andvegelated . tosyslem evaluation | period. funds.
issued permits  planning system and monitoring. + Assumes$780,000/yr '+ Allocate$85,714 /yrfor

+ Address all CIPs. honAzon. components 1. conduct water for replacement vehicle replacement
{e.g., rain quality retrofits In activities starting In Y {assumes 7-year
gardens} accordance with 2017/ 18 rotating cycle),

permit

requirements. |

8.2.2 Rate Evaluation and Recommendation

Debt and cash funding scenarios were analyzed for each of the four LOS categories identified above.
Results of the analysis are summarized in Table 8-5.

Cument, cash $11.44 $11.94 $12.47 $13.02 | $13.58 ' $14.16 $14.73 $14.73 £14.73 $14.73
Minimum, debt  $11.44 $11.89 $12.35 $12.83 ! $13.33 $13.85 $14.35 $14.85 $15.37 $1591
Minimum, cash ~ $11.44 $12.32 $13.27 $1429  $1539 $16.58 $17.84 $17.84 $17.84 $17.84

gggfmme"de“' $11.44  $1239  $13.41  $1450  $1569  $1698  $17.49  $18.00  $1852  $19.06
?::r?mme”“d' $11.44  $1261  $13.89  $1531  $1686  $18.56  $20.43  $22.50  $23.40  $24.31

Proactive, debt  $11.44  $12.82 $14.36 $16.09 $18.02 $20.18 $22.54 $25.18 $28.10 $31.36
Proactive, cash  $11.44 $13.05 $14.89 $16.99 $19.39 $22.10 $25.20 $28.73 $32.69 $36.19

Qver the 10-year CIP planning period, stormwater utility rate increases ranged from$3.30 (for the current
LOS and cash funding scenario) t0$25.00 (for the proactive LOS and cash funding scenaric). Changes to
the calculation assessment methodologies resulted in a reduction in SDC from $1,184/ESU to
$765/ESU,

A meeting was held with the Citizen Utility Advisory Board (CUAB) on March 6, 2013. Discussion of the
various funding scenarios and modeling assumptions was heid. The CUAB moved forward with the
decision to propose the “recommended” LOS and the cash funding rate structure.
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Appendix A: Hydrologic and Hydraulic Results Tables
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Impervious Area {5%)
Pevious
Area Average Curve Existing | Future Land  Percent
Subbasin  Inlet Node (acre)  Slope (%) Number | Land Use Use Increase
SYSTEM #1 ” '
1CD80 31024 609 | 0.9% 54.0 204 ! 3r0 26%
1070 31019, 20.6 0.7% > U 28. T 6
et 23026 5 5% 9.2 2 35 T
1 21 7 0.2% 59.2 . 280 380  25%
@_ 3_30_23 1?6 Wx_ 60—0 i 28—8 3. 5!?%
JCD60 33031 175 03% 590 130 35.0 T 25%
|
SYSTEM #2 -
JCDA40 2150 153 (3% . 59 | 953 36.0 26%
Jc20 21290 7.3 09% | 530 28.0 350  25%
JCD30 21515, 141 . 04% 570 | 280 50 b
101, 11518 5. | 0% | 570 395 | 510  29%
| |
SYSTEM #3
Jeero 21021] 163 | 08% 580 | 283 | 370 26%
Jccso 21024 40 | 0.2% 59.0 | 341 | 4z 23%
JCC60 21035] 228 | u4% 56.0 280 350 25%
Jcest 210 135 4 0.3% 5 0 32.9 360 9%
Jee3o 21039 145 | 08% | 49.0 44.2 442 0%
jccao 21037 o uBe | 490 ¢ .0 ‘ 0%
€120 O | 282 | 02% 59.0 28.2 3t 24%
jec110 2210: 243 0.7% 510 29.2 370 . 27%
JCC100 2018 279 0.5% 580 298 310 2%
Jees0 2501¢ 62 | 13, 5( 32.5 1.0 23%
1cC20 1267 196 |  1.8% 54.0 44.6 446 0%
JCC10 21505| 362 |  0.7% 540 526 | 750 44%
| T% o 4%
144 B S
ICB10 2126t 352 | 0.5% 64.0 52.0 750 44%
JCB20 21066) 156 | 0.5% 500 520 RETY, 44%
1830 obc 1y 156 03% | o« R0 7y as
| Tt _ 44
SYSTEM #5 S ' |
ICA52 21148 371 0 49.8 3 | 580 b
Jead 21169/ 59 0.3% 5.2 600 | 750 259
icAS1 21169, 354 | 10% 52 374 540 44%
JCAG0 21187 4 | 07 488 424 448 6%
IcAaL 1184 22.0 10 55 5 446 | 630 41%
JCA50 2171 100 0.3% 59.2 " 509 75.0 4%
JCA30 21239 28.7 % 59.2 529 | 68) 28%
1CA20 21094 1 " 59.2 552 710 29%
JCAL0 21364 7.2 0.5% 59.2 482 68.0 41%

Water Quality
Peak Fiow

(cfs)

PA142604 Milwaukie SW Masler Planwilwaukie XPSWMM\Resulis\Runoff Results_030413 xlsx

_Exlsting_SuI 1sin Peak F ww (cfs) Future Subbasin Peak Fiow (Cfs) s
2yr 24hr  Syr 24hr  10yr 24hr 25yr 24hr | 100yr 24hr vater Quality 10yr 24hr 25yr 24hr
Peak Flow ‘Peak Flow PeakFlow Peak Flow Peak Flow Peak Fiow |2yr 24hr Peak | 6yr 24hr Peak  Peak Flow Peak Fiow 100yr 24hr
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) Flow (cfs) Flow (cfs) (cfs) (cfs)  reak Flow (cfs)
.12 24 47 9t 0.0 | 15 4.0 7.2 109 16.8
05 | 18 32 48 4 00 1 2. 42 60 88
| o1 05 0.R 12 19 o ‘ 3 0.7 11 1 R
02 ' o7 ! 12 18 28 . 00 | 04 1.0 1.6 22 | 33
us 1.6 2.7 4.1 6.2 0 1.0 23 3 : 5.2 15
4 ! -8 2.7 a1 0.0 0.6 14 23 . 33 49
| | R R
0.4 14 | 25 3.7 56 0.0 0.8 20 o+ 32 46 67
T 01 0.2 05 09 15 00 02 04 0.8 2 19
03 0 BT 2.9 4 0 0.5 15 25 Y-
03 a7 | 41 14 73 0.0 0.6 11 16 T 249
|
0.4 09 | 17 26 | 40 0.0 0.6 4 23 33 T o4s
|01 03 | ob 0.7 | 1.0 C 00 . s 09 12
05 | 10 19 3.0 4.9 0.0 06 1.5 r 16 4.0 + 6.0
02 | 04 0.8 14 23 0.0 03 05 1.0 16 2.7
o 10 L 26 R e e T
01 04 00T T 7 0.1 1 0.8 T
To07 17 3.0 48 71 1 00 1.0 T 24 Y 5.7 85
04 0.7 13 24 4.2 0.0 05 12 23 36 58
07 19 34 52 80 o, 11 ﬁ{_ 2.8 46 6.6 9.7
1.1 2.0 4.2 7.4 12.8 0.0 14 37 7.0 109 17.1
12 28 | a4 61 | 89 0.0 12 28 a4 ‘< 61 89
3.6 70 103 139 | 192 Ut | 9.8 14.8 ve B4 26
e . ' — b o ! 1 _
6.0 10.1 s 17.7 23.4 s 116 166 209 | 253 |  s14
08 20 31 43 T ez 2 3 5.0 | 85 81 1 103
1.0 23 36 50 7.2 0.2 38 58 | 6 | 84 | 120
|
18 17 6.0 98 0.1 a ! 6.9 10.0 134 18
1.3 4.0 69 10.2 152 02 49 8.9 12.7 16.8 229
12 4.0 7.4 112 17.1 0.0 1.4 48 8.4 12.4 185
15 33 52 7.2 102 0.1 4.0 65 8.9 11.3 149
12 22 t e {2 5.7 03 29 43 b Tour 84
o1 1 13.1 17. 0.3 71 10.8 14.1 175 224
23 4.0 5.6 7.3 : 9.8 03 41 6.2 8.1 100 17
u. 1.5 2.2 : J_ t 0_17 1_8 2-'1: B _3.6 Eﬁ i 5_.7
10f3



- L imperlous Area ‘%) - Existing Subbasin Peak Flow (cfs) B o Future Subbasin Peak Fiow (Cfs)
\ ; !
‘ Pevious Water Quallty 2yr 24hr ~ Syr 24hr | 10yr24hr | 2Syr24hr  100yr24hr | Water Quality 10yr 24hr ! 25yr 24hr
| Area Average Curve Existing | Future Land % Percent Pesk Flow Peak Flow  Peak Flow Peak Flow Peak Flow Peak Flow Peak Flow | 2yr 24hr Peak ‘Syr 24hr Pea’ Peak Flow Peak Flow 100yr 24hr
_ Subbasin | Inlet Node | (acre)  Slope(%)  Number | Land Use Use | Increase (cfs) ., (efs) = (efs) | (cfs (cfs) (cfs) (cts) | Flow(cfs)  Flow(cfs) (cfs} _ {efs)  |PeakFlow (cfs)
SYSTEM #6
KC60 41088 141 14% ' 560 , 404 | 401 . 0% 00 07 18 | 29 ' 42 U Te1r | o0 | 07 18 2.9 42 | 6
KCS0 | 41065 9.4  12% 540 . 421 427 0% 00 05 | 12 8§ | 28 A 00 | 05 a1z 19 28 # a1
KC40 o 4103 1 11% 1. 44.0 44.0 0% 0.0 0.5 1 18 ‘ 6 00 (5 I 1 18 (5 6
KC30 C 410 310 1 08% s60 | 502 ' 510 2% 01 32 63 91 1 122 169 o0t 34 ) 6.4 93 128 TS
KC10 ' 21101; 346 0.7% 53.0 546 690  26% 0.1 38 1 12 104 13.9 194 03 14 118 157 197 | 256
KC20 410200 337 11% 510 .9 | 660 % 0.1 27 e 0 85 L 17 163 2 s % Ces 130 1 1.
o [ | | _ R o . _ o
SYSTEM #7 _ . _ o ; . . ‘ . . o , _
WRA30 | 11003 288 15% sy 44B | 43 0" 0.1 2.7 5. | 80 10.4 152 e T2 . 54 8.0 ? 109 | 152
. _ 1 o _ N | _
SYSTEM #8 y . — - . e L
MSC11 P 41103 187 15% | 540 2720 | 350 | 30% 0.0 0.3 07 ! 18 ! 30 5.0 C 00 . 04 | 15 2.8 4.2 6.5
Mscl0  4lls 164 15% 540 350 42.0 20% 0.0 04 13 24 T 5.7 | 08 T 20 33 4.7 70
o i I R 1 o T )
SYSTEM #9 7
MSC40 41119] 277 | 15% 500 | 280 | 350 4 25% 0.0 04 13 21 s0 o0 [ es 7 11 T s 41 6.8
MSC30 1045 3.0 I T12% . 560 280 350 | 25% 00 To1 01 03 o5 08 0. 01 2 TToa e [ Tos
MSC60 L Inssl 127 09% | 570 28.0 350  25% o0 ' 03 08 17 26 41 | | 0.4 14 , 23 34 | 50
MSC50 41079 50  08% 59.0 28.0 360 | 25% 0.0 04 03 0.6 0.9 14 o0 , 02 o5 08 12 17
MSC20 ~ .lcs 121 | 15% | 590 290 | 360 | 2% 00 03 10 | 18 28 42 00 0.6 15 24 34 7 7 s0
B i B I . ' | | - ] I T .
SYSTEM #10
msceo | 41083' 103 12% | 540 | 280 | 350 25% 0.0 02 0.4 1.0 1.7 - 0.0 | 0.2 | 0.8 T 15 23 [ Y
MSC70 43000 108 08% & 280 350 | 25% 0.0 03 0.7 13 1.9 30 00 0. | 1.0 17 24 3 B
I___—I_ . : — — — - — — 1 1 — I .

SYSTEM#11 _ . i — N I L . o
MSC100 42201 o 05% . 590 | 280 350 25% 0.0 0.1 0.3 0.6 0.9 14 00 [ o2 [ 05 wo |11 17
MSCL) T 410991 102 | 144 55 280 350 2% | C) 02 04 ‘i 08 13 21 o 02 06 28
MSC90 41101 163 10% 590 | 280 | 350 26% | 0.0 0.4 129 23 5 5. 00 07 18 30 \ 4.4 | 6

_ | | | I T [ T T T | o o IR
SYSTEM #12 ~
MSB30 6600 433 | 04% 510 520 | 750 44% 0.1 35 | 14 112 15.4 ' 06 ! 113 1 nry 217 i1.2
MsB20 | 611050 516 | 17% 500 430 50.0 371% | 0.0 15 42 | 18 12.1 188 | 02 52 104 ¢ ETRI 29.2
MSB21 61105, 130 | 21% | 53 | 243 | 350 | 44% | N } . ' R ' - | L
MSC120 | ODMHOOS| 134  16% |  49.0 42¢ 550 | 31% o0 | 03 . 9 | 18 25 R 0. A Y 0 3 42 5.9
MsBlIO 6602 | 62 | 1. | 55 500 em 1 36% 02 50 | 102 | 153 20.8 291 © 05 120 191 25.5 322 a7

P:A142604 Milwaukie SW Masler Flan\Milwaukie XPSWNIViResulls\Runoff Resulls_030413 .xlsx 20f3



L _ Impervious Area (%) | Existing Subbasin Peak Flow (cfs) Future Subbas!n Peak Fiow (Cfs)
| ;
Pevious | Water Quality 2yr 24hr  Syr 24hr | 10yr 24hr 25yr 24hr 100yr 24hr ! Water Quality 10yr 24hr 25yt 24hr
} Area Average Curve Existing  "uture Land ! Percent | Peek Flow  Peak Flow | Peak Flow | Peak Flow Peak Flow Peak Flow | Peak Flow | 2yr 24hr Peak 5yr 24hr Peak  Peak Flow Peak Flow 100yr 24hr

Subbasin  InletNode  (acre) | Slope (%) | Ni nber and Us - Use Increase | (cfs) I (cfs) (cfs) (cfs) {cfs) | {cfs) : (cfs) Flow (cfs) Flow (cfs) | fcfs) (cfs) | Peak Flow (cfs)
SYSTEM# ¥ T o T T T - - o i . -
MSA90 61160 372 | 07% | 680 280 350 2% | ul | z» 53 | 19 4 107 15,0 o1 3a | ea | 92 2z 16.8
MSAS0 61159 208 | 0.4% 49.0 284 .30 24 0 00 1 03 o | 09 15 298 0.0 (4 1 07 a4 24 4.0
M_ATO 61161 1 | 0.6% 570 300 38.0 2% | 0.0 06 17 { 31 4 a9 e 0.0 0 27 1 a5 A 95
MSA20 | 62206 429 0.7% | 500 29.3 310 . 26% | 00 T[ 07 13 24 a1 8.6 0.0 09 22 45 13 18
MSAL0 61052 468 0.6% 20 280 | 350  25% | 00 | 07 1 13 21 37 1 69 0.0 0.9 18 34 56 94
MSAZ50 84 07  0¢ | 448 224 350 56% | 00 _% 02 04 | 0g 08 1.9 o 03 | 06 12 > 45
MSA230 8283 411 09% | 576 243 | 380 | 56% 0.0 08 | 17 3.4 5.7 92 0.0 15 39 64 92 | 136
MSA220 80-81] 250 1.1% 480 416 416 | 0% | 2 2.9 10.2 14.7 ). 339 103 154 22.4 319 | 46.8
MsA21 80-81] 796 14 a1 282 36.0 28% , o | !
MSA215 A 343 | o08% 50 56.8 740 | 30% o B o T
e _ | \ ! ) | 3 |
SYSTEM #14 _ o _,
MSABO | 62318 77 | 0.4% Bl 28.0 35.0 25% | 00 03 ! 05 10 21 37 0.0 N3, 08 19 0 | 50
MSA61 62318] 9.6 | 04% 50 280 B0 | 25% T o - o o _ _
MSAS0  62325] 65 0.4% 39: | 240 380 | 58% 0.0 0. 01 1 2 03 | i1 2] 02 0.6 B
MSAd __e2179] 58 16% 504 400 - 510 | 28% [ T Y R ¥ 08 _{ 12 1 19 0 0 o8 I 13 1R 26
MSA30 62290, 127  16% | 490 419 520 [—2'4%‘“ 00 1 03 | o8 15 | 24, 37 0 0.1 16 | 25 35 5.0
MSA240 65039) 919 11% | 584 41.0 730 78% 0.2 a9 | 112 175 | 244 350 L 208 312 | 403 497 JF 629

I 0 | %'_, o S |
SYSTEM #15 -
MSA100 |, 61115 498 07% 670 | 287 | 360 __ 25% | 03 62 v 195 . 268 37.9 0.4 84 | 160 | 250 3 | 428
MSA110 6111t 663 |  0.6% 67 283 36.0 27% | _‘ o _ L
L o I S o I

SUBBASINS MODELED FOR HYDROLOGY ONLY - ~
MSC200 MSC200] 321 | 14% | 49.6 224 35.0 56% T o 1.1 1.8 38 0.6 12 | 25 42 71
MSC210 _msc210l 339 20 | 496 24 ﬂ» 35.0 56% C o8 12 24 46 | 00 07 3 52 8.7
MSC220 MSC220! 9.6 2.5% 49.6 224 | 350 | 56% 0.2 0.3 0.6 1.3 : 0.0 0.2 ! 04 0.8 14 24
MSA21 MSA21| 2.7 0.5% 48.8 280 | 350 25% 0.1 1 1‘ 02 05 00 0.1 0.1 02 0.4 0.7
MsAzz MsA22[ 21 | 08% . 488 | 280 350 | 25% o1 ot T o2 + 04 00 00 1 o1 | 02 0.3 06
MSA23 msa2al 15 1 05% | 88 28.0 35.0 25% 00 01 ‘i 02 | o3 fl_ 0.0 00 01 [ o1 0.2 04
MSA24 MSA2a 296 | 05% | 488 28.1 35.0 25% o 8 25 49 Y 06 EEY 23 4.0 68
MD20 _MD2C 138 | 04% 545 280 | 350 2 % . 0.5 2 2.0 331 0 37 Tos T 18 2.7 42
MDA MD@,__SS__J;F % 689 280 1 350 5% 00 ' o1 o5 08 | 13 20 | 00 03 01 | 1t 16 23
MD60 _ Mosol 91 09% 533 | 304 | 400 | 3% | 00 | 02 04 08 | 15 25 0.0 3 09 | 15 2.2 3.4
M70 MD70, 46 0. ¢ 344 510 | 48% 00 0. | 06 09 13 0 0.0 06 11 1.5 20 | 28
MD80 po80] 07 1.2% 49.7 n 350 | 25% 00 ! n0a 02 0.3 07 13 00 1 0.3 I 0.6 L1 J( 18
MDS0 MDO| 73 | o04% 591 303 410 35% 0.0 | 02 0.7 12 11 2.6 i 0.0 0.5 11 A7 23 | 33
MD100 MD100] 53 | 09% 50.1 28.0 35.0 25% 0.0 0.1 0.1 o3 ! 0.6 11 0.0 02 0.5 09 | 1.4
MD110 _ MD110 873 i 03%  €.0 3. 350 7t | 26 7.6 132 | 194 29.1 1 39 9.8 18 25 | =37
MD120  MDI20, 600 | 0.8% 526 |, 415 45.0 8% 0.0 20 64 | 108 | 158 235 0.1 3.0 7.8 12,6 178 | 258

!

P:\142604 Wilwaukie SW Master Plan\Milwaukie XPSWIMMResulls\Runoff Results_030413 . xlsx

3of3



Exst 10 yr Max Water

Exst 26 yr Max Weter

Fut 26 yr Max Water

Fut 25 yr Max Waler

Node _ ) ert Elevatlen (f " Ground Eievatlon {ft) . SurfaceEievatlon (ft)  Surface Elevatlon (ft} Surface Elevation (ft) Sur_face Elevation {ft} | I ) ]
| E [ ! | : ; i | Exst10yr | Exst26yr Fut10yr | Fut25yr
Structure | ' Langth .  Structure ~apecity Slope ! : | | ! ~ MaxFiow . Max Flow | MaxFlow = Max Flow
~ Name us DS {ft) Size/Type {efs) (%) us s | us | bs ; us | DS us DS us DS us DS | ()  (ofs) . (cfs) (efs)
SYSTEM #1 o
Koo 2 B 2820 303 ~38-In Dial 295/ 0.19% 14979 149.20 574 157.9 154 4| 150.4 150.5 150.5 150.5/ 150.51 150.61 15060 08 12 10 15
o2 2r 23023|  388] _ 36nDial 1€ 71 003%  149.80  149.80 157.91 155.6 150.4| 150.1 150.5] 150.1 10515011 U 15060 1502 07 11 1 15,
ICDE a 2302 23022, W 36Dl  358] 0.29% 1 .30 19.10| 155¢ 1559 1497 139 138 129.8) 1 18] 14 w9 14y, o713 L 15
osly  Foe 2 % ewos B ook a0 1 | s Es s e 115 wgs  wer e @ Cw T ia i 0
Icos1 2302 23019 303 36-inDiaj 569 0.53%| 14930,  147.70] 160.9) 163.3’ 1497 149.3 1485 149» 149.7 1, 149.5| | 149.6 18 29 25 o7
JcD6y 2301 23016; 318 36-nDia;  10.6] 0.03%  147.08  147.00, 1633 169.2{ 1495 1493 1495, 1495 T T 149.6 15 28 24 3
CDEw 230 33031 461 ' 3EnC o 366 0.30% 18.90,  147.50: 1692 1601 149, 147.9. 149.5 1480, 1494 1480 149.¢ 1481 14! 2.7 220 .
CD60 3303 3302¢ 908 36-In Dia. ¢ .00« 14414, 143.50 160.1) 154.0" 1452| 143.7, 145.4] 143.8, 145 143.8 1485 1438 29 43l 3.8 54
JC050e] 33025 3302 263 A0 Dia’ 3% 14.79% 14350  104.62' 154.0! 1100, 1437 1055 43¢ 1056 1435 105.5 JA3B 1057 74 4.3 38 54l
icos0dl 33024 33023 T s1| 2 in Oia 167! 0.39% 10462 104,42 1100 1110l TosRl T 105.4 105.4 1055 1058 1055 10¢ 7l A 2.9 a3l A 5.4}
JC0B0b.1} 31024, 22673 287 1 ual Asl T020% 11933 11876 | 1240/ T 1207 1200 1195 121 1197, 1226 1197 17¢ 107 a7 79, 72 9.
Jco80brdl 31024 226731~ 287  124nF W - T 1I7% 12400 12088 v o 127 - o T - o 124 1207 0.0 0ol 00 29
Jc080a1| 22673 330390 774! " 8-inDla. 104) 1251 11876 10990  12( 7| 114.3 119 S SIS U A SOV :'1719—74 1115 1207 1121 4.7 79 72 100

_ Jco80a-m! 22673 33039, 7741 124nRoadwav, 0.82% 12085 11430l 12077 1143 T B ' ST i 120.7] 1143, 00 00r - _ L 0e)
Jc070d.1i 31019,  31018) 177 18inDla_ 87 0.80% 1 .9 71,50 156.( 156.0| 153.6/ 152 153, 15297 0 1 1528 153.9) 153.2 32 £ A _ 60

~ ICD70d-wd| 31019] 3101f 177 12inRoadway] 0.00% 1560 |  156.00| 1 il 156.0' 152, 1526 152.¢ 1529 152¢ 1528 153.2| 153.2 0.0 00| 0.0 0.01

__ Jcoro  aton 3303 242 18inDia] 2.4} 003% 15150 151 2| 1% 1860 152.6] 15821 5% 4 526 1528 1522 153 152.4 32 ag a2 6.0,
_Jop70l 3303 3303t G24 24inb 565 4.43% 15008  iluas  1560]  1143] 151, A 15: 3| ©ae 181 T T1A1S 1515 1121 32 4§ 4.2}

_ J0070a. 3303 33040 370 24-nDia  7.6] 0.06% 10972 10942, 1143 1140,  at. 1103 1111 106 11 1105 1123] 110.7] 65  10£ 95! 135
JC070am 33031 33040 370  12nRoadway 006, 11430, 114.00 1143 114.0' ‘ . b ] | 0.0 0.0! n ool
~JcDso0. 3304 330431 403 24-in Dia 166 064% 10917  10600]  114.0 1135 110 106.8 1104 070" 1104 1070 1107 107.2 65! 10.5! 95 135

JCD50b 3an il 330231 476 36-inDla, 453, 03:. 10600  104.42] 1135 11101 106.8, 105.4. 1074 105.5 1070 1055 1072 105.6| 6.5 105 95 14

_ cpsoa] 3302 252621 = 48-nDla 1164 0.47% 10442 10128 1110] 1070, 10541 105.3! 1052 1053 1055 1053 105.6| i 3l 116 1851 ! 2.7

SYSTEM #2 ‘ - L L o

JC020 21290, 21516 413 18-In Dig 9.8 0.63%  142.89] 14030 150.L 151 | 14,1 140.5 143.2| 140.6' 143 2] 140.6' 143, 140.6' 0.5 o o8 1.2
JCD30b 21516] 21515 2531 21-In Dia 156]  1.11% 12030 ~ 137.50] 1515 149.0 140.5; 137.8, 140 F 137.9, 1404 137.9 1404 138.0 05, o 0.8/ 12
JCD30a 215151 216181 726 20:nDia 328 247 13750, 11960, 1490 128.0 137.8] 1202, 1374 1203 137.9] PLEL 138 - 1204 2,0 L 30| asl
JCD40b! 2150 21604 398 1B-in Dig 28.0] 5.05% 139701 1ig60l 1480 §30.0 140.1 120.4/ 140.1! 120.6] 1at 71 1208 1401 1207 ”JF 3.7l 3.2l 46'
D40~ 21504 215% R 24inbisl 10| 0.00% 11960, 11960/ 1300 1280 1204 12020 12031 120! 1203] 1207 1204 L2 3 3.2/ 48]
JED10. 21519] POMHO10 967 24nDiz 3.0 2.6 1 ¢ ool 128.0 104.5] 1202 94.9] 120.3 94.9 1203] 94.9] 120.4 950, 54 8z 7.6l 11.0
Icpiob|  POMHO10! POOFODS5| 24 2a:nDiaj 47 | 625% 94300  9280] 104.5 104.5, 949 94.8| 949 948 949 94.8 950 948 5.4 84 78 110
SYSTEM #3
T rne0. 21035)  210.80 4y 18inDla, 72 054« 11.83 142,08 148.0 1480 142, 142.5! 142.8 1427 .6, 143.0{ 142.3 1§ - il 4.0
oC60b| 21023] 21025  1402] 24-inDig. 162! T06C. 14208 13370 1480 142.0 Tazs|  1342] 1427] 1343 14 134.3 142,81 1344 18 )l 26 4.0,
STy 21 251 21013 243 3. T 037% 133.70 13280 1420 1395 1342 1337|134, “133.4/ 13 EN 134.4] ~134.0] 13l a0 2.6l 3.9]
ICET 2102 21023 2 ' 15daD 70 175%] 1473 12 71 154.0 157 | 1477 1448 BREVTH 144.9! 147 144 8| 147 145.2 17 28 2% 33l
Jcc8ol co2al z1023] 7| 5. Dia 500 07C. 14550  143.70 1517 1825 1458 1448 145.5“ T 1d49| 145. 14.8, 14591 1452 0.5; oo 8l 0.9
JCCE0 21023] 21022  104[ 15.in Dia 19 0.10%  143.70] 143601 1525 720 184 14400 1aa8] 0 1441 1448 144.1| 145 1442 21 29 a1
S 21022] _21013] 16 18inDis 123 1.60% 14360 13280 152.0 139.5 14401 133.7 1441 1338 1aa. it 8 FULE 134.0) 21 29] 41
~ JCC50¢ 21013 21005 337 36+in Dia 338 030%  132.80]  131.80] 139.5| 142.5| 133.71 132.2 133_{;1 1323] 1333 132.3) 134.) 1324 4.y 55 81
JCC50D)  21002[  21003) 257] 15-in Dia 3.6 0.35%) 138.90) 13800 143.0| 144.0 1 4. 153 139, 138.3 13! » _ 1383] 139, 138 Ly 1D 1.6
_ Jccs0a 2100; 21005 .15 15daDia 8.3 14t 138.00; 13180 T TR 1383 1322 138, 132.5) 113 1323 138 132 0.8 10 1.6
jccao| 21006 21037 699 364nD | 14 544w 13180 107.80' 11h SR 152.2 18.2 13z, 1083 1520 1083 132.4] 108 4 _ &F 97
JCcC30a 2103t 21037 354 24nDia  27.4, 169% 11380, 107.80:  1263] 1170 112.1 1082, 114, 1083, s 1] lteo 1142 1084 Ll 17, 26
1CC301 2103t 21036, 342 21-in Dia, 182  16i., 11950  113.80, 1310) 1253 1193 1141 12u. 1142 119.9 114., 12000 1142 17 17] 26
ige20c] 21037 230030 745 36-nDla 1631  684%  107.80 56.90 11700 850 108.2 589 1083 54 1083 "59.2 1084] 598 Xl LN 128l
jcc110p]  22102) 211431 672, RmDia 102 109% 12650 13920  149.0 152.6 a8 139& 147, 1398 17 139 4. 1399 13l 2% 3.6l
_Jcc110a 211431 21105 325 24-in Dia 133 0.40% 13920,  137.90. 152.6 145.8. 139.6/ 138 130 1385/ 139.8 1385, 1ol LE _ 13l | 23| 36
120 31003 21353 ‘ 1 Dia A3 1.18% 15200 1465 | 1Al 1£ 4 159 Al T 152,71 147.3! 152, 147 1 8 147.3! 3.0| 4.6i 400 57
Iec1z i 310031 213531 4671 12-hR  w © 03C. 15580 34.40 155, 154.4 - o N ' _ 0.0 0.0/ 0.0 _ 0O
JCC100n[ 213831 2113% 1867 24-in Dia, 182/ 046% 14650  137.90 154.4 145.8] 147.11 1 .4l 147.3| 138.51 14721 138.5 147.3] 138.6° 3 4. a0l 5.0
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‘ | Exst 10 yr Max Water Exst 25 yr Max Water Fut 25 yr Max Water Fut 25 yr Max Water
Node _ o ! | Invert Elevation (ft) : Ground Elevation (#) | Surface Elevatlon {it) ‘ Surface Elevation {ft) | Surlace Elfavatlon () Surface Elevatlon (1) - o
| [ i | Exst10yr | Exst25yr  Fut10yr Fut25yr When
Structure | Length |  Structure Capacity | Slope ‘ i | Max Flow | Max Flow | MaxFlow Max Floy. Hydraullcally
Name | US ! D5 - ()  Slze/Type {efs) {%) s | Ds S | DS us ‘ DS s , DS us DS us | DS ¢ (c1s) | (ets) (cfs) Deficlent
Jcc100“| 21135 21018 651 30-InDig| 5050 175%|  137.90]  12650| 1448  136.0] 138.4, 1271 1385 1 85l 172 1386, 1273 43 7. 6.2 9.3
_IcCT00ard' _ 20135)  71018] _®51] 124 Roadway| | L3S 14480 136.00) 1448 138,01 : ' S oy T " 0.0 “0.0i 0.0 0.01
J6C80b.1 21015|  280T 1404 22 3 433 428%| 12650, 6700, 136 704 127.1] T 1272 67.8| 12 ﬁ.éi 1273 67.9] T 115 102 __ 181]
JCC90b-rd; 210157 2501 1408 12-nRoa T T Wiowi 13800, 7000 1360 70 i T T A I 0 0.0’
~iccgoal 250190 23003]  40¢ 3e-inChannel]  3330] «s7%  67.00, 5680, 00 654 6r6 58.¢ B2 584 Br 59. 2. 6. L8] 11 18.6] 1 Dk
JCC20b! 23003/  Roswe  27¢ _48inDlaj 44 0.32%] 56.90, Eﬁ_.ﬁkﬁ 65.01 60.¢ ki 57 oy.4 57.6) 59.2] 57.5] 54.8] be 289 o X
A 759 5‘_ 2126 5¢ 30-in Dla‘—" __—l 2.62%] 52.5€ 5105 0u.0 6: 3 23,9 51.¢ -.Sa.:r '.’E‘\ﬁ 7 Ba. 52.0; 93.8 v2.4) 11, | lﬂ—._b\ (22
~Jecio 1l 2126 21500 1324 42-InDi 926! 088%  510f 38.0¢ 59.0, 461 519 39 oliL 307 T Baw T 39 52.3 39, w160 250
JCCI0br  21267)  2150! 1324  30-InRoadway| © 098%] 580t 4600 59.0; 46| T T o - . 00 00 0
JCC10a. 2150 2% ¥ 22] g 1323, 088 38.08 B0 ﬁ C a0 39.7, 38.; 397 39 3. 39.7 39.7# 1393, _234) 233 313
JCC10a-r 21500 12371 242]  30-in Roadwayl | 248 46.001 4000 4& a0 397 397 307 387 3w 397 387 3 . 0.01 oL, 00 -
svsrm#t;
JCB10d.1) 21265  2105¢ 307 24-inEllipti 103 065% 3700 3500 40.0] 410 2001 366l 405 ] 411 374 413] D19 13. 142, 1y 148 T wnl0y
4c810d-1d;} 212651 21059] 307, 24-nRoadwa) I .0.33% 40,00 00 0.0 41.0} 40.0| 400, 05 305 4 411] 413] a1z 00| u. -4.2 -13.6.
JCB10c.1| 21059 ODMHO17 73. 18-in Dial 103]  0.69% 3500 3450 a1, 410 s0.0 I 36,/ 35 313 35.7] 389 35. 134 14.2] 18.1 249] B
JeBI0ctd! 210891 ODMHO17] 731 24-in Roadway' | 000% 4100 4100, 41 41.0] 355 35 30| 35.5 35.7 35.7 359’ 3 60 od l 0.0]
_JCB30b.1| ~ ODOTO11| ODMHO15. 302 24inDie 150| 0.51% 4182, 4028 s 442 425 409 27 410 429 4l 43.0, a1 3.6) 5.0, Rz 23
ICB3Obrd!  0DOTO11] ODMHOI5! 302, 12-nRoadwsyl  050%| 4572, 4420 5. 34, T T N - _ 0. 00 L) O
JU 0a] ODMHO1S ODMHO16l 160 24inDia]  22.6] 1.16% 4036  38.50) 4521 43 40,9 395 41,0 39.7] 41.2] 40.0 413 a0 38 5D 16 9.4 -
} 320¢| 21066]  21065| 402 18-In Dia| 9.6 0979 45.10 120 Tst0] T 286 45.7 420/ 458 422[ 460 425 46.2 42t 31 43 6.5 8.1 )
J820b 21065] 21064 318 21-nDial 90/ 038% 41200 4000/ ~ 456 440 420 s 422 406 425 401 42.6 40 31 23] 65 8.1
JCB20a 21064 OOMHO1G{ 68~ 1 inDia, 138] 2.04% 2000  38E 44.0 43¢ 40.5 39.5! 40.6 397 407 40.0 40.9| a0z, JEX! 43l 65 81l
JCB10f,  ODMHO16] ODMH031 140 “30-inDia] ;19| 043% 3860,  38.00l a3, 43.4 395  38&l 3 7l 39.0 40.0] 39.: 40.2/ X 1 EF 13.11 16.31
__JCB10e:  ODMHO31 OOMHO17 — 556| 36n na a74] "0.59%  37.75 3450, 3. 110 385 355! 38.6| 35.5 38.8 35.7 39.0 L 6 8. 131 163
JCB10b| ODMHO17, 36001 @‘ 42-InDla| 1187 1.61% 3450 3180 410| 418 355 33.0] 355 331 5.7 333 359 33. 19.4] 2 8 31.2 40.7|
 JCBluc 36001 25226; 425 36nDlaj  733| 1.40%  3194|  26.00] 41.8] ﬁfﬁ{’ 33.0 290 331l 29.0| 33.3 ©200[ 335 290] 194 223, 312 40.7]
SYSTEM #¢ -
JCAS0c.1|  21148] 21165 1212 15-nDia| 1341 3.08%] 13740 10001 144.0 107 1 1378 102.8] 1380 106.4] 8., 1071 1438 0 o1 37 60, 100 134 -
1 A50¢-rd] 21148] 21165  1212|  24:in Roadwav! T 305% 144.00  107.00, 1440 107.0] - T 17 | 107.1 1438 107.1 T 0.0] 00 0.0 0.0 -
JCAS50D.1 21165 211691 700l 15-mDla’ 64 0. |  10001) 9505 107.0 1020l 102.8] nal 106.4 102.1! 107.1] —fﬁf" 107.1/ 102.2 37 60 65 65 Fut 10-yr
ICA50b-rd 21165 21169 700/  24-inRoadway 0.71% 0] 10200, 1070 102 N N 106.4 102.1| 107.11 4 107.1 102.2 0.0 00 35l 6f L
JCAS0a1  21169) 21171 234 180D 103 1.12%] 9505/ 9243l 1020 98f 10171 98.5| 102.1 98.7 102.1] 98.71 102.2 98.8 gNL 11.6) 1 Ei} E 28y
,CA50a-r0 21168 21171, 234'  24-inRoadway| } o 50%  102.00) 9850 102.0 98,5/ 101.2 986 1021 987 102.1| 98.71 1022 8y 0 a.2| ol 17 3
JCAB0.1 21187' 21186 738. 18-inDia 23.3| 5.69% 162701 2070 166.0 124.0] 163.4 12121 163 12131 163. 41 121.2 163.6 121.3| .41 11.2] i 124
JCABO-rd] 21187, 21186 738; _ 24-in Roadway ] T569%| 16600 124 166.0 124.0| | , b B 00 - 0.0 0.0 00
JCAalcr 21186 21185 148 " 187N Dia 331 7.08%  120.70] 11020 1240 1160[ T 1212 11601 1213 116.1 121.2 1 3] 121.3] 1161/ 14l n2 84l 124]
JCAdlcrd, | 21186 21185' 48]  24-in Roagwey *1' 540% 12400 116000 1240]  1160] 1713 116,01 1 13] 116.1 12121 161 1218 Her 00| 00 0.0 00
jcadbal 21185 21184 826, 12-in Dia 571 181%,  11020] 9525 116l 98.1 116, 98.9 16.1 99.0| 116 99.0 1is. 111 62 62 6.2| 6.2 Exst 10-yr
_Jchdibrd, 21185 21184  826]  Z4-inRoadway _ 210% 116000 9868 1160 98.¢ 1160 889 116 99.0 1161 §9.0] e 99.: 50 2. 6.2 _
JCA41at 21184 21183 261 15dnDla’ 6.1, 0.64% 9525 93.57 98.7 a8.0 989 "985 99,0 985 99.0 98.8 93, ﬂ_ 9t 9.0 9.0 9. 9.0 Exst 10yt
JcAd1a-rd| 21184 211 261 12-In Roadway! l0.26% 98.68, 98.00 98.7 98.0 98.9 98.6| 99.0 98.5 89.0 98.8 ‘391 o 989 9.2 16.0 14.8 215
JCA4Da.1 21183] 21171 420 30-In Dia, 153,  0.10% 93.57 93.15| 98.0 98.5, 98.6 98.6 98.8 98.7 9838, 98.7 983, 988 9.4 8rn 891 8.5 Exst 10-yr
_ICAdOatdl  71183) 211711 420)  24-inReadway | -0.12% 98.00] 9850,  s80 985, 58.6| 98.6 988 98.7 98.8, 98.7 983, 988  -43 102 102 156
JCA30b.11 21171 21239] 226 18-in Oia 165  2.88% 9243] 2733l 98.5 395 98.6) 409 987 415 98.7 a1t 98.8 414 16.0 160 16.0| 16.0] Exst 10-yr
JCA3 vrd 21171 21238] 2264 24-in Roadway 261 9850 3950/ 985 395 98.6 409! 98.7 atsl T a7 41 98.8i 41t 57 207 273l 424
JCA30a1 21239 213641 a8 24-in Dial 67 0.10%  27.02) 2657 39.5| 205 409 0.8 415 a1 415 416 415 4 185 195! 196 19.5 Bt 10y
JCA30a-rq| 21239 2136 458  24.InRoadway| -0.22%) ol Tan 395 405! 0.9 40. 415 a1* a1s 416 15 416 22.1 42.8: 47.6 560
IA201] 2108 2136 75 15inDa 55 053% 3414l 20 azal 205, 21, 208! 22 T a1 22 Tel 422 41F 53 48 & o Bxst My
~ Ich2om 1094, 2136 7 24din oadway]  019% 42000 405 220! 205 a1l a4l 79 T e 422 am T gl o 19! 50 5.71 oo
JCAL0T 1 2521 69 24inDial 67 0.10% 2657/ 2586l 40.5| 44 1l 4 27.9i at 279l ar 27.9| 41.6 77! 2Rl 290 8. 250 )
JCA10-r | 2830 | 25213 69 linRoadwayl | -0.50% 40501  44.00 405| Lo 40.8] 408l 41, | a1¢ 41, 3: 3| 416 416l o | o ol 0.0}
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| Exst 10 yr Max Water I Exst 26 yr Max Water Fut 25 yr Max Water Fut 25 yr Max Water
_ _Node - __, inventElevation {ft) ' Ground Elevatlon (ft) Surface Elevatlon (ft) Surface Elevation (ft) I Surtace Elevation (ft) Surface Elevation (ft) - p o -
| | | | ! Exst10yr Exst25yr ~ Fut10yr | Fut25yr  When
Structure Length Structure Capaclty ' Slope 1 i ‘ ' . MaxFlow : MaxFlow i MaxFlow Max Flow Hydraullcally
Name us DS {ft) | Size/Type cts) (% . US ps | us DS Us | DS us . DS | U D& . US DS . (ofs) | (ots) T (cfs)  (els) Deficlent
SYSTEM #6
_ KCB0D.1| 410691 « 03 46E 15.in Dial 59/ 0.60%  96.30; 9350  100.0!  102.0, 99.1| 95.0' 100.0f 98.7! 98.§ '98.0} 100.00 87 32 a2 B! .
KC Jv-ra| 41069] 4106t 466!  12-inRoauway 04T 10000° 10200 1 X 10 .0 - R - 1 1000; 1000 00 | 0.0 o
_KCB0a.1; b 4186 3. 18InDiz 95 (5 935 s I_ 02t 1020 98.0 A 388y 98.0 yr. - 987 983 41 2 s 2
_KCBOa-r - |06 41 64, 325, 12-in koadway _ 000% 102 10 v 120 ‘ 9r.1, 97.7 9§ 3 9x. a7./ f1 98.3 %3 00 00 v 0|
KC50b. 4106!  410os; 420, . @nD {1F  090% 954« : o 9 ) 10z 980 977 985 9. | 35. 0. ) “98.9) 983 29 42 . a.
KCsob 406 4104 T420) u2 _ way  _~ 095% 8800 102v; 984 1020 o L o . 985, 9o. 00 0.0 0.0 0/
KC50a.1 31064 — 41031' 319 24inDia 20 060%  91.60;  89.70] 1024 100.5! vr. 97.7 9b.. 98.1] 377, 918 983 9. 53 6.8] 5.3 £
¥C50a-1d 1106 41031 318 12-inRoadway 047 102.00 10050, 1021 1005 S T - T l 0.01 0.0 00 0.0]
Kcaob.! 4103 41031 384 18InDia 120  0.94% 93.30 897 960 1005 97.0 97.7 97.( Te8. 970 41, 97.¢ 98. L 6.7 5.0/ -6 -
KCa0brdl 41032l 41031 3t t2-nRoadway 1 . ggn ! jons | Gg( 10035, 97.0 97.7 971 a% | 970 976/ _97.0! 9 1 o, 00 |
_Kcdoai] 410311 41 ) 284 T 2ginDla 166 039% g7 &' ol Jop* 980 9% erz  gg1l e8] 91 977 o8 98.11 8 82 1l &8
KCaOag] 410310 410011 234 12nRoadway 1.07% I 500 g ol 100.5 98 _ E L o I W1 98.1 00 . .oD: B ) -
_ TKeaobd|  4lo2el  a1109° 164 18-In Dia B 88.8 87.121 980/ 980 977 978 S8 e8| 97.7| 97.8. 98.1. 9 1 7 o83 71 66 Bty
_ KC30bad T 41029) 41108 164 12-nRoadway " 000% 9800  98.000  980; 980 9781 918 981l 98.1) ~ 97.8i 978) 883 9.1 00 0.1 00 oL
_K€30alp  41109° 21101 10: T 18inDla’ 811 83% 1792 82.72) 9801 X 97. 92.1 98.: 923 o7& | e2F  Tesi w221 122 1.9 lsr 114 Bxst25y
KC30an  4110¢ 21101 029 12-InRoadway 057% 98 92.100  T9Bo; . 7 92.1 EF 2 st 922 981 944 v ez 0.0 25
~ Ketob] 2110y 41005 2118 18-in Dia’ e 0y 82y 738 TTe2r Tmen| 9 40,9 9 o 921 ea 822 448 192 195, 85, .eb Exst 107
KCIOu . 21101 41008 _2119]  12.nRoadw i 218% 9210 4600, 9z 460 9. 480 92 6.1 92i 461 Te22[ T ae 03 55 4.3 "
__KC1Da. 41005]  4100¢  239°  21.nD 191 104% 38.41 36.92 :ﬁ] 44.0| 40.9]| 3@" m] 38.6] 42,1 386 148 3o, 19.4 244 232 2970 .
KC10sre)  41005] 4100  238° " i24nRoadway  0.84% 4600 4400 464 440 T n o ; 0.0. 0. 0.0! 20 .
KC20c, 11 410200 ~ 41006 1791 1%in Dia 104 1.85% 67.00  33.84 72,07 44.0] 7. 347 72.0 348 727 T 72.1 350 8.4 107 107 1 51257
KC20c-rd | 41 1" 41006' 1791 12-inRoadway T T1s6% 72.00 14,00 721 440 A, ol 4T 72.0' 44.0, 72.1 44.1] 0 0.z 1.3 “_2‘ N
KC20a1| ~ 4100t 450 © T 64  24inDia .8 1538% 3384] 24n 44,1 400, 0t 24.7. 3l 248~ 348 > 8 35.0 249 771 351 34.9 agel
KC20an 41 06 45017 64 T2inRosdway  6.25% 4800l 4oo0] vl | | | N e . 1 0.0] 0.0 | _
SYSTEM #7 _ — —_— PRI
WRA3De.1 1100z 15009 883 ~ 18nDla; .9 J40% 5400 50 600 56.0' 60. 50.8 BL.. 50.8 601 5081 601 508 66 11 A 7.1! Exst 10-yr
WRA30e-rdl  110m° 15008 883  12-inRoacway ©045% 60.00  56.00] 60.0 wE 60.11 56.0, 600 561 80.1] 56.0, 60.1 56.11 10 34l 0.8! 34
~ WRA30d| 15009| 12055 70l 36-InCha 8038 16.86% 50.45 3865  560] 540 50. 40.0] 50.4 @ 508 400 50.8 41.7! 76 10« 7.4! 105 ]
' RA30c! 12055] 15000 " 287| 18-inDia) 88  0.50% 3865l a721] 54,1 z al an 378 aryl 38.0/ T 37.9 417 380l 7.8| 0. 1.4] 105
V% Obi  15000( CCINDD2 677,  36inChann 24191  1.43% 37.21 2750, 41,01 32,0/ 379 281 3’é.’o"} 2827~ 319 2 38.0 282 6 100 14 10.41
WRA30a| ~ CCiNooZ| 15005 169l 36-in Al 7ats[2750] 15000 3200 330 281 18.0 2822 o180l 281 18.0 282  18.0] 78 10 74 14
SYSTEM #8 —
MSC10d!  4115% 41154 158F 15 Dis 790 108%] 927 91.34] 391 0.0 9. 917, 833 818 832 91a 934 920~ iz 30 238 42
wsC1ocl  4115e  a1154.  essl TsinDia, 99| "169% 103N aga a7t 000 1034  e18] 103F 9139 103.! ‘a1 gl 1038 919 2 ﬁ[ 33 a7,
_MSC10t 411, 41151 408 8-In Dia’ 148|  230% 9077 £ .45 100.0 872 913 B20] 915! 822 9 g | o &3 a2, el 60, 89
f3C10: 41151 45009, 1 '8, 24-InDia, 56.71 722% 8096 3 o 55.0 C 13 0 324 81 36 Bl4| 324 81.5| 325 a1 KN N 8
SYSTEM#5_ — . ; .
MsCa,  4111¢ 41149 T3t 15In Dia 6. 0.63%]  12120) 11720, 1250 122.9 121.6] 117.6 1218 1178 1218 1177 122.0] 117.9 _13] 2y 24 _
MSC40h a1149| ~ a11a5! 167 ‘154nDia 83 119% 116200  114.20] 122.9 1212, 116, 1145 116.7 114.7 116.7 1y 7. 116.8 114.8 13| 2.7 241 a1 -
MSC40g 41148 41164 a3 15-nDia'  11.1'  2.09% 11400, 113.00 1212 1210 7 T 1143, 1134 1144 1135 114.4 1135] 114 11 &l 13 ?q _24 a1
MSC40! 4116¢ 41163 109 15inDia 64| 0.70%  112.60]  111.84] 121.0 1193 T T 1122 113.2 112.4 113.1 112.4 13 2.1 kN 27 24l a1l )
MSG40e 116 41162 223 18-in Dia. TRl fa2% 11164 108.47) 119 117 5| 11 - 108.8 1121} 1089 1121] 1089 1122 109.0 13 27 28 Aar
_ "Mscaps| 4ife; 41161 @ 18InDha 1651 176% _10822] 00 1168l T 11 10 5.3, 108.71 {054 T o8 1054 1088 105.5| 1 2 _24 4.1] —
MSC40c| 411611 41165 465/ 18-In Dia 20.6/ 4.45%  104.00  83.30 113 88.6/ 104, £6 1l “ral 104. 836 104.5| 838  1f 2 24 a1 _
_ MSCA0bl 4115 41166] 104 24-inDia, 180 0.50% 82.80 82.28 88.61 92.1 83.21 82.6 83.3| 82.8i 83. 82.8 834] 829 1z S 2.4 41
M5C40a| 411 3| 41044] 245 T34 1nDia’ 169 0.64%| 8208  80.50 “e2.1 90.5. 82. 80.9 T 0 82, 81.0 T8z 8| 812 s 27| 2 a1
15€30] ¢« 45 41044 148 18-in Dia 25; -0.07%|  80.40|  80.5 5. 90.5| 8 807 809 808 8 807~ 810] 808 03] 0. 04 0.6
MSC20c|  41044j  41048° 447 s il 494 168%  B020| 7 ./ | 90.5] 8 805 732 73.3, 80.6] 73.3 807l _ 734 1 3.4 20
WMSCE0b, 41055, 41054 103] - a 0. 000%  71.80' 77890 820, 830, 788 7187 79 789 789 189 79.2) 721 Ly 28 2 33
WSCéua 41054  41053) 121 184nDia;  2.8° -0.08% 7780 78.00, 831 860 787p 783 s 184 To. 84 791 185 a7 *"E} EX: 33
~ MSChw - 4107¢ 41076,  1210° 15inDia 55 0.53% /970 7330 8al] 30.0 8u. 78.3) Bu. 784 T 800 784, 80. 785 0. 0. o8 12
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Fut 25 yr Max Water
b Surface Elevatlon (ft)

Exst 10 yr Max Water Exst 25 yr Max Water Fut 25 yr Max Water

Node | Surtace Elevatlon (ft)

invert Elevation {ft) {} Ground Elevation {ft}

: e 4 4 Surface Elevation (ft) _Surtace Elevation (ft) | | . N
! : \ Tf ! ‘ : Exst10yr Exst26yr |« FutiOyr Fut26yr When
Structure Length Structure Capacity | Slope | | 1 | ' | Mex Fiow | MexFlow | MaxFlow Max Flow | Hydraulically
 Name Us | Ds () _ _ Size/Type  (cts) | (%) | US DS us DS us |, DS us DS U DS us DS (cts) (cts) {cts) (cts) Deficlent
_ MSC50b] 41076] ~ 41075 9 18-1n Dial 208 2774 73301 7580 80.0! 80.01 7 T 783l 70 4l 784, 784 78.4 78, 75 -0.61 0.8 08! 1.2,
MSC50a;  41075] 41053 119 24-n0iaj 2850 -1.86% 7580  78.00 & 860l 783 783 784l 784l 784l 78.4, 78.] 785 0.6! 09! -0 12,
MS5€20b 41053 41048 229, 24in0ia] 320  2.32%) 7800 7270  86.0i 7801 78 7321 7 784l T 733l 78.4i 733l 78.5] 734 200 321 ; Ta1
___Mst20a 4108t 745010 1300 30-n0laj 641 290 7270 3500,  78) 25.01 73. 35.4: 73. 356 733 356 73.4] 35.7 EX: 79| 7.0l 10.9
SYSTEM #10
MSC80| 41063) < 00€ 652! 21-nDla 1470 1.00% '86.80  80.30! 92. B7¢ 87 81.0! 8L 8Ll 87. 21 911! El 81.2, 1.0 1. 1B 23
MSC70b] 43000] 4100 ) 31 21dnDia 9.7 043% 8030 7930 87.0 8a.0l 81. 796 81.1 T 797 - 81 798 81! IECES 200 3p 2,71 38
. MSC70aj  41074] 45013 42 2linbia 350 567% 7930 .00 89.0 “60.0! T 553 79.7] 55.3 E - ¥ | 7971 8541 20 & 2711 38
SYSTEM #11 - o _ _ .
~ MSC110 « 089l 41100] 619! ~ 15.In Dia; 2l 173%] 9680,  36.0° 103/ 91y 9. “86.4 97. 26.4| 971 86.4 97.: 865 08 B BEI
MSC110a! + 1001 “at10l 41 7 7 g-inDial 126 169% 86.107 8530 91.0] ;ﬁ“ T 8. BsB 86.4] 860" 864 859 865 861 08 L3 117 o
MSC100i 42201 411 :© 483 15-In DIa' 84 197% 94,80 8530 98.0] 918 95. 85.8 g5, 86.0! 9L, 859 ~ 951 86 06 0.9, 0.6, 1,
MSC90t 41101 41103 461 -nDia 164  1.04% asgq T 7960 91l 36.00 85. 80.2.  86.0| 803 85! 03] 86 80.5 311 43 330 T 63 7
Msco0ai 41103 450141 711, dinDa 169, Oss% 1 | 7500 6 80.01 80, 756 802l 757 B0 7a7l’ "'g_oﬁ T e Al ag, E 63
SYSTEM #12 I o i B h
MSB20el € 105 61010] 88, 24-nDia’ 32  002% 8080,  8060] 90U 46.0| 83. 52 85. 82.4° 875 428 90. 8.9 7.8 12. 154 18.5] Fut 25y
MsZ0erd T o1 eloio ~ aas %inRoadway 045% 9000, 8600,  90.0] 4.0 - i 3. o o Y ; = e
~ M3B20¢ €0. 61028 79 24mDla  11.1] 0.28%, 8058  80.80]  86.0| 16.0) 80 817 82.4| 1.9, 82.8| 2.1, 83. 123. T, 127 -10.% 193]
MSBZ0c|  61028] 61032 17 5 aginDla, 676/ 026% 8080 7790 860 870 1. 93] 818} 97, oe] 799 823] 80.1 7.8 12.0] 64 198
MSB20b] 61082 65029 35 54-in D 39.8|  0.14% 7780 7740] T 7 8710 8a.0 79. 78.1 79.7 782 3 184 80.1] 788, “7ai 0 1ls] 0 152 198
B Ja 65029] 650321 42| 724 arell 59711 020% 774 77.31] 840[ 890 ‘T 78.2] 7790 784 782 78.8 787, EEl 119] 15.2 19.7, B
_15B30¢.1 66003|  61027)  2228] 48-in Dla 6l 0.03% 80.00 79.42 88.0 86.01 T82) %13, '83.0] 8 | 84. 83.51 88 86.2 101, 130 191 28.6
MSB30d-rd' _ 66003 61027 2226  12-InRoadway, 0.09% 88.00]  86.00 o 86.0 T ] - o B - 88.1 %6.2 00 X 0.0l 181
_ MSB30ca|  61027]  61036)  430]  24inDia 731 oa2%] 7942|7880 86.€ £ 80.1 ]l “Ro.3l 835 80.6 862 80 | _s__5+ 11 1€ 22 TFut25yr
__MSB30e; 61027, 61036 430) 2-In Roadway | 0.00% 8600/ 8600l 860 ' 86.0 Bt 80.1 X 80.3 806l 806 32 86.1 0.0 X o 130 '
MSB30b.1 °1036 _ 61034 760 _ 48InDia| 59, 012% 78 78.00| 86.0 86.0 801 7900 8t 79.2| g0 1940 80.9| 79.7| 8.5i 11 16.0! 2301
MSB30b-1¢- 61036, 61034} 760 12-In Roadway| __000%  86.00} 86 0 86.0 860/ 7901 790 79.2| 792 J 7941 794 790 79.7 0.0 0.0 0.0! 0.0]
_MS5B30a 61034  65032] 382 48-in Di 60.3; 0.60% 7800  Tu. 87.0]  BS.0  79.0] 775 719 Ts.ﬂ 782 797 78.7) 8.5 10 .9 229
1B10¢ 65032/  §5031|  119|  72-inChanne! 357.6]  0.08% 75.70) 7561 89.0 860 77.5] 775 779 778 32 82| 787 78.6| 15.8 225/ 303 409
MSC120c.1) DDMHODS| 62355 ~ 162 15inDia| 67| 1.24% 96.75|  94.75 100.0 98.0; 9 3 95.1 97.4 95.1 9! o] 95.2 97.6 95. 2| 16 25| 3.0/ 42 o
MSC120cd| ODMHOOS|  62355] 162  12nReadwayj | 124%  10000] _ 98.00 166.0 980 - T = i [ vl O 0o o0
~ MsC1200 62355 ODMHOO4] 124 18-nDia s 10.82% 9475/ 8130 3¢ ¥15] 95.1, 841l 95, 43| 9. 85| 9b.2 34 | 16! 25| 30 42
 MsCi20a| ODMHODA' 65031 148 24-in Dia 151 -151% 8130 8350 915 86.0, 84 53.9] 8a3 Bﬁl' 8o 84l 84. 342 ‘10| MR y a3
~ MsB1ob 65031|  €6026] 777}  72-inChanne! 471 0.00% 7561 7560 86.0 88.0, 77.5 T2 77.8 778 7180 719 786 785 16.3 23 314 42.0
MsB10 | 86026] 65027 3076 48-in 0ial 887 0.44% 75.60 62.00] 880 90.0 77.2 63.6| 776 B39 T 64.2 78.5 64.5) 28.3] 40.6| 52.1| 67.2| B
SYSTEM #13 I - o
MSAg0. 1 61160  61177] 2523 24inDla] 2037 0.93%  i71.10] 147.67 178.0] 153.5 172.0] 28 172, 1534 17: 0| 1.1 1722 1538 78] 107 8.2 122]
MSAQ0-rd 61160 6117 2523 12-in Roadway| 1.01%| 179.00] 15350 1780  : & | T *7| T ’ 1722| 153.6| 0.0 0.0] 0.0 0.0 T
vsiged & @bl Sg3 15:n Dia 132; 485% 17490  14660] 1788 wm 715, 52 | 15 1634) 1762 53 175, 1535, of Ty T lﬁ 24
_ MSABOC.1 #1177] 611481 253] 2400 Dir cal  -0.12% 14660 14691 153.3) 152.0] 152.8 152.4 153.4) 1525 mw Ind.0) 162.5 3.4 -12.0f 10.4] 126 Fut 25-yr
MSABOC-1 61177 611 &l 253]  12.InRoadwa 0.59" 15350)  152.00 1535, 152.0' 152.8 152.4] 153.4] 1520, 153. 152.4; 1os. 152.5 O (ﬁ’ 0.0 1.9
MSAS0b. 6114 179l 243) 154D 24| 0.10% 14690 146.66] 1520 152.0 1524 1523, 1525 1524 152, 152.4 1525] 1524 58] ! 2.5 54" Tt Uy
MSABOb-ra| 6114 61179] 243 12{nRoadway] 0.00%! 152.00;  152.00 152.C 152.0' 1524 1523 152 1524 1524 1524 152, 1524 6.5 104 Y T128
MSABOA.1l B 791 l151) 18 18-in Di 6.5 045% 14666 14583  152f 152.0 1523 150, :524]  1s22[ 1524 152.4 1524 1522 65| 63 63 &1 Exst10yr
MSAB0A-rd | 6117: 61151 186l 12in Roadwﬁ i o 0.00% 62,00 152,00  152( 152.0 1523 1521 s0ed] 1522 15241 1522 "152.4 152.2° 32| 84 6. 109
 MSAT03.11 611511 65028/ 684 ~_18nDia R 044% 1458 1 o 7al 152.0 "149.0 1521 143.4 152, 1435 1521 1435 152.2 1436 90 100 10.¢ 110 Bxsti0y
_ MSA7T0d-n 611 11 650281  684] _12-inRoadwayl - 044 100l 149.0 1620/ fa9.0" 1521 1ase  1s2 149.1 521 149.1. 1522 1492 0.7/ s e Tan -
MS S ¢ 6502 660101 11111 36-nChannell  367.90  3.31%l 142.79]  106.00, 149.0! 109.0 1 1 106.6 23] 1068, 1435 1068  1438] 1070 104 16. 134 20.1/
| SA7Ob| 6601 65034 55 30-in D 925/ 3.64%  106.001 104,00’ 10900 107.0 10 3 1047 106, 1048 106. 1t -8 107. 104.9 04 18 129l 20.1:
_MSA7Oa;  65034| 023/  174|  2a-inChamnell 9991 1.41% 10400 10184 107 - § 4 10 7| 10238, 104, T1032 104 ey 104 [ 104 16, 13 ¢ 201,
MSA20c.1| 6229b| 65011 96| 154nt i 51/ 0.45%| 10220] 101951  104.0 104.1 102.¢ 102.8 103.5 103.2 103. 1032 104, 134 EY 37! ¢ T B
MSAZ0c-1c 6225b; 65011 56| 12-nRoadwayl ' .0.18%  104.00]  104.101 104.0/ w041 T " - T B ' B 0.00 0. 0.0/ 0
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| i Exst 10 yr Max Water Exst 25 yr Max Water Fut 25 yr Max Water Fut 25 yr Max Water
Node o o Invert v lon{ft) | Ground El¢ atlon (ft} Surface Elv  on{ft' | Surface Elevatlon( ) | wurface Elevatlon (ft) Surface Fle atlon (ft)

—_ — — . __r— - L ——— - . 1
| \ ! : Exst 10 yr  Exst 25 yr ‘ Fut 10 yr | Fut 25 yr When
Structure : Length Structure ' Capaclty Slope ! Max Flow MaxFlow MaxFlow Max Flow  Hydraullcally
Name us DS () Size/Type (cfs) (%) us - DS us DS Us | DS us DS s, DS us DS CONN (cts) {cfs) Deficlent
MSA20b, 501, 66023 2 24-InChanney  8i.  141% 10185 D154 104 103.0, 102.8! 102 103. 103.2; 103.2] 103.2° 103.4| 103.4 24 41 a "o o
MSA20a.1| 66023 6503 o 18nDial 18. 1.76% 101.54 20.50 103. 103.0| 102, | 101 1 3. 102.0 103 awey | 1034 102.5 12.1] 15.8| 152 10, Ex 251
MsA20a-rd' 660231 650337  ®C  12nReadway, 0.07%|  103.04  103.00 103. 030" 1032 103.. .03 1034 1034 1032 0.0 43 23 1. -
MSA110b 507 65033| 918  24-In Channel] 185, 0.10% 0027 9935 .03 1030, 020 101.5 10277 1020 107 1020 108 1028, 15.5 241, 256 317
SA10. 10521 65023] 207! 24in Dial 330 - e 10027 1560 1033 1528 102.1 15 027 7 Lus 1077 Wsar 1033 27 37T T3a 3
MSA110c] mal 50231 1 % 3-in Channel| T o028% 10400 10027 107, 10220 10 21, 108 S 1027 Tior 07 N6 1033l 138 214 7n 31
MSA110d 8 -8 B4l 1 36-fn Chant F O T R TR o 1R wor o 17 55 Tiongl 1060°  1n n 1 108.7] 106.5 12 21.8 2 33
_MSA110e! 80-81  82:83  976]  36-InChannell 5641 15 107.( o 110, 1 1 73l T 108 T 1077 108 107.8] 1 182 14 201 2160 308
SYSTEM #14
MSA110a 65033|  61107] 157t 4B.InChanr 1390 118 9935  80.70 s 0] 34.7 10.. 81.9- 10.. 822 wdb ec 1021 826 269 42.0 411! 604
MSA6Ob| 62318 62323 301 A5mil e 3esw, 1427 13res | 1ee0l 1380 42 313 1428] 314~ 1424 i3 25 T 11s 13, 20, Lo 3o
~ 5A60a 62323| 6232 % 18 % 631% 12967  109.33 1340 11200 12098 108.5 130 1096 130.1 109.6 130,01 109.7° ol FL 19! 3.0
MSAS0c, 6 12 62 7 39 18nDial 2621 771%] 10842 8017 1120 “83.0/ _168.‘6‘ © B0dT e, 812, 108 AN ogs 831 r 200 Y
 MSASQcrdi 623250 621781 3871 30inf  tw 7 112000 8300 1124 83.0! - - B \ 137 83.1, 0 of 0.0! 0.0]
MSA50a. 6217 61107| 59| _18&inDlal  26¢  7.099 8C17  7E10 8220 807l 7780 812 B0 81.0 80.2 83.: Co®3 2 10.1 89l 126
MSASOars) . 1 59| i0:fn Roadway: _ 1.36%| 83.00 8220 83.0| 82.2 ; 83.1! 823, 0D 0.0 0 2
MSASOc.1| & 8| 62179) 39 18- Jia| 2621 7.1% 10842 80.1 1141 &5 " 108.6] £ .7 108. 812 108.7 810 108.4 831 10 2.0 2.0 36
MSAS0b.  CCCBI& 62179  3uy 18ir ua 155, 2.53%  88.50/  B0.17 92.0 830 8 80.7| 89. t 2 892 L TX 831 49 kX B 100 .
MSAS0b-r  CCCB158| 62175 329,  30-in Roadway| _274% 9200  B3.00 92.0 83.0] B o T B 831 oL 0.0 0.0|
__ MSA5, ' 62290| "62284] 490 ' 15inDia Bl  178% 89.50'  80.75 93. 825 90.0 ) 9 1 BLI| . BL1 90 82 | 15 24 <o .2 .
MSA30b, 62284] 6228 47} 18-In Dia, 20 4.39% 8075  78.67' 82.5 82.0 810 790 ﬁ' 805 Buay | 802 e dl 82.3 15 24| 25 39 —
MSA30D-r 6228 62282 47"  30nRoadway, |  1.05% 8250 8200 82.5 820, - - - o ' 82. 82.3 0.0) oL 0.0 0.0
SA30a. 62282 61107/ 195l 240 Dia! 2T 137% 78.€ 7600  820] 822 [ 7 - B 805, 80.: 80.2 & 82.3. 1 & 25 40
MSA30a-rd| 62282|  6110; 19t 30.in Roadway! -0.10%, $2.00 8220 & 8220 T B T e 823 823 ﬂ‘ 0.0 0.0/ .13
. MsA24 6503 65015) B3| 72-InBoxCulven 200% .66 7000 8 7l 75 T2 4 7 720 12 720 T2 2.0 17.5] 24. 403 49.7
 MSA40.1| 61107 65015 63  24dnC a14| 240% M T 0 82.2| 75.0 778 758 g &l 765 80. 76.5! 82 76.5 333 53.: 514! 4.3
MSABO-d] 81107 650181 63| 30inRoadway, s ez 7800 & 750) T o X o u3
SYSTEM #15
© MSAIOOL1]  61115] gl118] 234 1BInDie: ag 041%[ 112830 11187 122 1222 1229] 1222, 1230 1223 123.0] 1223 ~ 123 1223 121 122 121 20 Bstloy
MSA100frd|  61115] 61118 21 12-inRoadway S 043y 12250 12220  122F 1222, 12 1225 127 122.5 123 1225 123.1] 1226 15 225 19_4‘ 271
MSA100e. - CcB154| 287 15 1L 1321 3009 11178 10317 122 107.0! 122.2 104 3 1223 1071 1223 1070 (EE ] I [ T U U1 @l_ 180 190 0y
MSA100e-rd| 6111, CCCB1 To1dr A a 30 122.20 122 107.0! 122.2 1o 1 3 1074 1223 107.1! 12: 107.1 0.4 97 B 1 140
MSA100d.1]  CCCB154| CCCB146i 271 18-In Dia 250/ . 06% 103.1 92.20 107.0 96.0° 104, ¢ 107, 96.1 107.0 96.1 10 96.1 19.4 233 233 E 12547
MSA1 Jd-r  CCCB154| CCCB146| _ 2711 12InRoadwayl | 4.07%  107.00 €00  107.0] 960 1043 9.1 07 961l T 070  gs1 107.11 961 00 s pc 18
MSALD ¢. CCCB146] CCCB15¢ 18€ 18-in Dia] 174 197% 9220 88.50. 96.0 920 @61l 9.1} 96.1/ 89.3l 96.1/ 89.2 96. 89.4| ] 18! 17.5] 194, Exst104r
MSA10Ucr  CCCB1 oj CCCBIS¢ 186 12-InRoadway| | "2d3% — 9800  92.00| 96,01 92,0 961 v 96. 9241 g6l 921 96. 921 26| 86 B¢ T
MSA100b.1]  CCCBIS9| CCCBIGY, an| 18InDiaj 373 14.64%] 8850  82.88 92. 92.8 89.11 841 893 844 " 8e. 7843 3. 84.6 145 T 194 itz 2
MSAT00b-r  CCCB153| CCCB161 38| 12-nRoadwayj  : -2.08% 9200  92.80. 9. 92.1) T T o - IR X ool 0| 00
MSA100., CCCB16  CCOFO10] 87  24inDia 211  10l% 8288 8200 9238| L0 8 1 82 8 EEE ! 834 336, 14.5| 19.4 17.2 FIRL
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City of Milwaukie Stormwalter Master Plan

Appendix B: UIC Risk Evaluation

Brown o Caldwell :




Water Solutions, Inc.

Technical Memorandum

Tex: Jim Harper, PE, Brown and Caldwell, Inc.
Angela Wieland, PE, Brown and Caldwell, Inc.

From: Malt Kohlbecker, RG, GS| Water Solutions, Inc.
Heidi Blischke, RG, GSI Waler Solutions, Inc.
Date: January 16, 2013
Re: Unsaturated Zone Groundwater Protectiveness Demonstration

City of Mliwaukie, Oregon

1. Introduction

An Underground Injection Control (UIC) is any facility designed for the subsurface infiltration
of fluids. The City of Milwaukie (City), Oregon, uses 196 (recorded) UIC devices to manage
stormwater from public rights-ol-way (ROW). The locations of the City’s UICs are shown in
Figure 1. The City's UICs provide benefit to the local watershed by maintaining aquifer
recharge in the urban environment. In addition, they are protective of sensitive aquatic
receptors by providing an altemative to direct discharge to surface water. UlCs are regulated
by the Oregon Department of Environmental Quality (DEQ). Because the City’s UICs infiltrate
only stormwater from public ROWs, DEQ considers them to be Class V injection systems under
Oregon Administrative Rules (OAR) 340-044-0011(5)(d).

The City has retained Brown and Caldwell to update its 2004 Stormwater Master Plan (SMP),
An objective of the SMT is to identify Capital Improvement Projects (CIP) to retrofit UICs or
manage flow from UICs that are removed from service by decommissioning. UlICs that require
retrofit or decommissioning will be identified on the basis of conditions of a UIC Water
Pollution Control Facilities (WPCF) permit that the City likely will receive in late 2013.

This technical memorandum presents an evaluation of whether City UICs will require retrofit
or decommissioning based on conditions of the July 2012 draft Whater Pollution Control Facilities
Permit for Class V Stormaoater Underground Injection Control Systents (DEQ, 2012a) (draft July 2012
UIC WPCF permit template). The first step in the evaluation is to conduct a system-wide
assessment that identifies “at-risk” UlCs that would potentially need retrofit or
decommissioning because they either 1} discharge directly to groundwater or 2) are located
within permit-specified setbacks of water wells. The second step of the evaluation is to conduct
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an unsaturated zone Groundwater Protectiveness Demonstration (GWPD). The GWPD is used
to determine which of the “at-risk” UICs identified during the system-wide assessment would

need to be deconunissioned due to inadequate vertical separation distance {rom the bottom of

the UIC to groundwater.

1.1 Objectives

The objectives of this technical memorandum are:

» Present the preliminary system-wide assessment based on water well location
information, as provided by the City and UIC data from the City's 2005 UJC Stormwater
Management Plan (HDR, 2005).

s Tresent a GWI'D model, and document model applications to:

o Address UICs that discharge directly to groundwater and/or were identified
within setbacks to water wells as a part of the preliminary system-wide
assessment (as described in Condition 6{(b}{i) of Schedule A in the draft July 2012
UIC WPCF permit template).

o Develop Alternate Action Levels to support stormwater discharge monitoring
under the City’s UIC WPCF permit.

* Based on the results of the GWPD, identify UlCs for retrofit or decommissioning as a
part of future CIPs.

The main text of the technical memorandum provides an overview of the UIC system-wide
assessment and unsaturated zone GWPD model. Additional technical details are provided in
Attachment A (UIC system-wide assessment), Attachment B (technical docuimentation for the
unsaturated zone GWI’D model), and Attachment C (the unsaturated zone GWPFD model).

1.2 Technical Memorandum Organization

This technical memorandum is organized as follows:

¢ Section 1: Introduction. Discusses the City’s UIC system and outlines the technical
memorandum’s objectives.

s Section 2: UIC Conceptual Model. Provides information about Cily UIC facilities and
conceptual model for City UIC facilites.

* Secton 3: Preliminary System-Wide Assessment. Identifies UICs within water well
setbacks (Section 3.1), UICs that discharge directly to groundwater (Section 3.2), and actions
required to address these UICs (Section 3.3).

» Section 4 GWPD Application. Provides background related to the different types of
GWTDs and summarizes how they are used to demonstrate groundwater protectiveness.

# Section 5: Unsaturated Zone GWPD Mode!l. Dociunents the unsaturated zone GWPD
model used for the City, including model input parameters (Section 5.1} and model results
(Section 5.2).

e Section 6: Conclusions and Recommendations

| S !
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¢ References.

2. UIC Conceptual Model

A typical UIC facility in the City is comprised of a catch basin that collects stormwater yunoff
from the public ROW; piping that conveys the stormwater from the catch basin to the UIC; and
the UIC itself that infillrates stormwater to the subsurface. Occasionally, a sedimentation
manhole (i.e., a solid concrete cylinder) is installed between the catch basin and UIC to allow for
sediment in stormwater {o settle before entering the UIC and to prevent floatables (e.g., trash
and debris, oil and grease) from flowing into the UIC. UlCs in the City are typically 15- to 30-
foot-deep, 4-foot-diameter cylindrical structures constructed of concrete. Rectangular openings
(perforations) in the concrete walls of a UIC allow stormwater to infiltrate from the sides of the
UIC, and many of the UlCs are completed with an open bottom to allow stormwater to infiltrate
from the bottom of the UIC.

The conceptual site model for stormwater infiltration from a UIC and pollutant fate and
transport after the water leaves the UIC is shown schematically in Figure 2. As shown in Figure
2, stormwater discharges into the UlC, infiltrates through the unsaturated zone, and recharges
groundwater. Infiltration through the unsaturated zone likely occurs under near-saturated
conditions because of the near-constant infiltration of water during the rainy season. Before
entering the unsaturated zone, large-size particulate matter (which pollutants may be sorbed to)
falls out of suspension into the bottom of the UIC, During transport through the unsaturated zone,
pollutant concentrations attenuate because of degradation, dispersion, volatilization, and
retardation. Therefore, pollutant concentrations in unsaturated zone porewater beneath the UIC
decrease as the water filters downward through the unsaturated zone to the water table.

3. Preliminary System-Wide Assessment

This section presents a preliminary system-wide assessment of the City’s UlCs. A system-wide
assessment is an inventory of the physical characteristics of a City’s UICs. Condition 1 of
Schedule B in the draft July 2012 UIC WPCT permit template stipulates that the system-wide
assessment must include:

1. Aninventory of all UICs that receive stormwater or other fluids and their locations by
latitude and longitude in decimal degrees.

2. An estimate of vehicle trips per day for the area(s) drained by the UICs.
3. Aninventory of all UlCs that discharge directly to groundwater.

4. An inventory of all UICs within 500 [eet of any water well and/or within the 2-year
time-of-travel of a public water well.

5. Aninventory of all UICs that are prohibited by OAR 340-044-0015(2).

6. Aninventory of all industrial and commercial properties with activities that have the
potential to discharge to UlCs that the City owns or operates.
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The City developed a summary of its UIC system in 2005 as a part of the City’s UIC Stormwater
Management Plan (HDR, 2005). The 2005 system summary contains most of the information
required by the July 2012 draft permit template for a system-wide assessment, but prior to the
City submitting their system-wide assessment (in conjunction with receipt of their permit) the
following information would be needed:

(1) 1dentification of additional UlCs within setbacks to water wells based on water well
location information collected by the City since 2005 (Item 4 above), and

{2) Updates to the inventory to reflect new vertical separation distance requirements in
the draft July 2012 UIC WPCF permit template (Item 3 above).

In this technical memorandum, the following sections provide updated information to the HDR
(2005) system summary by identifying UlCs within water well setbacks (Section 3.1) and UlCs
that discharge directly to groundwater (Section 3.2), and providing recommendations for
corrective action {Section 3.3).

3.1 UICs Within Water Well Setbacks

This section discusses the methods used to identify UlCs within permit-specified setbacks to
water wells (i.e., 500 feet or the 2-year time-of-travel). As explained in the Pernit Template
Evaluation Report — Class V UIC Municipal and tndustrial/Commercial Stornnwater Water Pollution
Control Facilities Permit (DEQ, 2012b) {which accompanies the draft July 2012 UIC WPCF permit
template), water wells include domestic, irrigation, industrial, and public water wells used for
waler supply. lf a jurisdiction can demonstrate that it is unlikely that irrigalion or induslrial
wells will be used for domestic or municipal water supply, then they can be removed from
considerabon as water wells.

Irrigation, industrial, domestic, and municipal water wells within the City are identified in
Table 1 and shown in the left panel of Figure 3.

ldentification of UICs within water well setbacks is based on the following water well location
information provided by the City:

» Locations of City municipal wells (Well Numbers 2 through 8) by latitude and longitude
(personal communication, 2012a).

+ Locations of water wells from the Oregon Water Resources Department (OWRD) water
rights database (personal communication, 2012b). These wells were located to the
nearest guarter quarter section (which has an accuracy of */. 1,320 feet) or using the legal
description in the water right (if provided).

« Locations of private water wells provided by Lhe City (personal communication, 2012c).
The private wells are located using the address on driller Jogs from the online OWRD
well log query, and are accurate to the property on which the well is located.

Note that the water well inventory in Table 1 and Figure 3 may be is incomplete because it
likely omits several water well locations in the City that could not be accurately located.
Additional data sources would need to be consulted to ensure a complete inventory of water
well locations. Data sources would include the online OWRD well log query (i.e., for wells
without addresses), DEQ well location studies related to the solvent plume that has impacted
City municipal wells, and City water service connection records.

W T T
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At this time, thirty-three UiCs are either within 500 feet of a water well or within the 2-year
time-of-travel of a public water well. These “at-risk” UICs are shown in the left panel of Figure
3 and are listed in Table 2 and Attachment A.

3.2 UICs That Discharge Directly to Groundwater

UICs that discharge directly to groundwater (“wet feet” UICs} were identified on the basis of
the U.S. Geological Survey (USGS; USGS, 2008) depth to groundwater study for the Portland
Basin and UIC depths measured as a part of the LC Stornmwater Management Plan (HDR, 2005).
Wet feet UICs were identified by the following formula:

SDm (Dﬂ‘k"g_rq.\;- - E_féjﬁ) -G (3.1)
Where:

sSD = Vertical separation distance between the bottom of the UIC
and seasonal high groundwater (feet)

DTWusas = Average depth to water beneath a UIC from USGS (2008)
(feet)

Asuscs = Seasonal fluctuation in the water table from USGS (2008)
(5.9 feet), based on a statistical analysis of seasonal
groundwater level fluctuations in the Portland Basin for
the Unconsolidated Sedimentary Aquifer (the
hydrogeologic unit where most City UlCs are located).

dine = Depth of the UIC measured by HDR (2005} (feet)

UICs with a negative separation distance (5D} are considered to be wet feet UICs. Two wet feet
UICs (UIC TD Nos. 24027 and 44003) were identified using Equation 3.1, and are shown in the
right panel of Figure 3. Additional information about the wet feet UICs is provided in
Attachment A (see highlighted rows).

3.3 Actions for UICs Within Water Well Setbacks and UICs That Discharge Directly to
Groundwater

This section discusses actions for UICs that discharge directly to groundwater and for UICs
within setbacks to water wells, based on the draft July 2012 UIC WPCF permit template.

Action for UICs That Discharge Directly to Groundwater

Direct discharge to groundwater is not prohibited in the draft July 2012 UIC WPCF permit
template. However, additional action is required for UICs that discharge directly to
groundwater if the ULC is within the setback to a water well (see Condition 3 of Schedule B of
the permit template).

Neither of the two City UICs that discharge directly to groundwaler is Jocated within a setback
lo a water well in Table 1, so no action is required alt this time. Flowever, if additional water
wells are identified when the system-wide assessment is finalized, and either of the two wet-
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feet UICs is located within setbacks to the newly identified wells, then the City will be required
to show that the UICs will not affect groundwater users (by Condition 3 of Schedule B of the
dralt July 2012 UJC WPCF permit template). Alternatively, the permitee may decommission the
UICs or structurally retrofit the UlCs so that the direct discharge to groundwater is eliminated,
thus eliminating the potential for required future action if additional wells are identified.

Action for UICs Within Water Well Setbacks

Under the draft July 2012 UIC WPCF permit template, it is not a permil violation for existing
injection systems to be within the horizontal setbacks from water wells; however, the UICs must
be addressed by one of the following actions within one year of discovery:

¢ Conduct a protectiveness demonstration to show that the existing UIC does not impair
groundwater quality or supply (Condition 6(b)(i) of Schedule A).

s Retrofit or implement a passive, structural, and/or technological control to reduce or
eliminate pollutants to the UIC (Condition 6{b)(ii) of Schedule A).

» Close the UIC (Condition 6(b)(iii) of Schedule A).

The GWPD surmmarized in this technical memorandum will satisfy Condition 6(b)(i) of
Schedule A, thus eliminating the need to conduct any additional activities to address UICs
within specified setbacks from identified wells at this time.

4. GWPD Application

There are two approaches for demonstrating groundwater protectiveness using a model. Both
approaches simulate attenuation of stormwater pollutants in the subsurface (i.e., after
infiltration from a UlC), but differ based on whether they simulate pollutant attenuation during
vertical transport in unsaturated soils above the water table (unsaturated zone GWTID) or
pollutant attenuation during horizontal transport in saturated soils below the water table
(saturated zone GWPD). Additional detail related to the two types of GWPDs is provided
below:

» Unsaturated Zone GWPD. Unsaturated zone GWIPDs are based on modeling pollutant
fate and transport vertically through the unsaturated soils beneath a UIC. Groundwater
protectiveness is demonstrated by showing that the pollutants attenuate to below
background levels before reaching the groundwater table, and, therefore, that the
pollutants do not impair groundwater quality.

s Saturated Zone GWPD. A saturated zone GWPD consists of modeling horizontal
pollutant fate and transport through satiraled soils. The model is used to demonstrate
that that the UIC does not adversely impact groundwater users by delineating the “area
whiere waste or material that could become waste if released to the environment, is
located or has been located” [OAR 340-040-0010(19)]. In the context of stormwater
infiltration from a UIC, this area is the location where groundwater contains stormwater
pollutants above background levels (i.e,, which is considered to be the method reporting
limit [MRL] for non-metals).
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The City chose an unsaturated zone GWPD to demonstrate groundwater protectiveness
because almost all City UICs have a significant thickness of unsaturated soils between the
bottom of the UIC and groundwater table to attenuate pollutant concentrations.

5. Unsaturated Zone GWPD Model

This section summarizes the results of an unsaturated zone GWPD for UICs within water well
setbacks that were identified as a part of the system-wide assessment (Section 3), and presents
Alternate Action Levels for the City’s UIC WPCF permit. The unsaturated zone GWPD model
is based on a conservative, analytical pollutant fate and transport equation that simulates one-
dimensional pollutant attenualion by dispersion, biodegradation, and retardation. The model
output is pollutant concentrations over time and distance based on user-provided input
parameters (soil properties, pollutant properties, and organic carbon content of the subsurface).
The unsaturated zone GWPD model was used to demonstrate protectiveness and develop
Alternate Action Levels:

» Protectiveness Demonstration. Protechiveness is demonstrated by showing the
pollutant concentrations are attenuated to zero (i.e,, below the MRL) before reaching the
water table. Pollutant fate and transport are simulated for organic pollutants
pentachlorophenol (PCP); di(2-ethylhexyl)phthalate (DEHP); and benzo(a)pyrene; and
Jead. These pollutants are among the most mobile, toxic, and environmentally persistent
in their respective chemical classes (GSI, 2008). They will also be monitored under the
City’s UIC WPCF permit, and are the most likely pollutants in their respective chemical
classes to exceed regulatory standards (Kennedy/ Jenks, 2009).

» Alternate Action Levels. The draft July 2012 UIC WPCF permit template establishes
Acton Levels for pollutants in stormwater. Based on information from DEQ (B. Mason,
personal communication, October 5, 2012), menitoring of the following pollutants will
be required under municipal UIC WPCF permits: benzo(a)pyrene, DEHP, PCP,
antimony, lead, zinc, and copper. Action Levels will be established for each pollutant in
the City’s UIC WPCF permit. Exceedance of an Action Level is not a permit violation.
However, if a pollutant concentration exceeds an Action Level, then corrective action is
required in accordance with Conditions 3 and 4 of Schedule A. The City is permitted to
replace the Action Levels in the draft permit with Alternate Action Levels based ona
GWPD model (Condition 2, Schedule A). Alternate Action Levels are developed for zinc,
copper, antimony, and DEHP because the existing Action Levels in the draft July 2012
UIC WPCF permit template for these pollutants have not been adjusted on the basis of
previous GWPDs {other Table 1 pollutants, lead, benzo(a)pyrene, and PCP, already have
been adjusted upward based on other municipalities’ unsaturated zone GWPDs).

The following section provides an overview of unsaturated zone GWPD model input
parameters (Section 5.1) and results (Section 5.2). Detailed technical documentation for input
parameters, the governing equations, and conservative assumptions in the unsaturated zone
GWPD model are provided in Attachment B.
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5.1 Input Parameters

Pallulant attenuation in subsurface soils depends on the following variables: (1) soil properties,
(2) organic carbon content of the subsurface, and (3) pollutant properties. These variables are
input parameters for the unsaturated zone GWPD model, and are based on local geologic
conditions and stormwater chemistry in the City. The input parameters are varied to evaluate
two scenarios for pollutant fate and transport: (1) the average scenario, which is represented by
the central tendency or expected mean value of the input parameter, and (2) the reasonable
maximum scenario, which is represented by the worst case, upper bound of the input
parameter that potentially could occur. The following secions summarize the input parameters
used in the unsaturated zone GWPD model for the average and reasonable maximum scenarios.

Soil Properties

Soil properties input into the unsaturated zone GWPD model are based on surficial geology in
the Milwaukie vicinity. A surficial geology map of the City was obtained from the Oregon
Department of Geology and Mineral Industries (DOGAMI), Oregon Geologic Data Compilation
(DOGAMI, 2012), and is provided in Figure 4. Shallow geology in the City is composed of the
catastrophic flood deposits of the Missoula Floods. All but one of the City’s UICs (44003) are
located in the fine-grained facies of the Missoula Flood Deposits (Qff), which are coarse sand to
silt deposited by ponded floodwaters (Madin, 1990). The UIC that is not located in the fine-
grained facies of the Qff discharges directly to groundwater, and is not included in the
unsaturated zone GWPD model. Therefore, input parameters for the unsaturated zone GWPD
model are based on soil properties in the Qff.

Soil properties used [or the average and reasonable maximum scenarios of the unsaturated zone
GWTD model are summarized in Table 3. Porosity, bulk density, and the dispersion coefficient
were taken from literature references based on the properties of the Qff. Average linear pore
water velocity was estimated from 11 infiltrabion tests conducted by the City at City UlICs in the
Qf(. The City conducted infiltration tests at the locations shown in Figure 4. Technical
documentation for using infiltration tests to calculate average linear pore water velocity is
provided in Attachment B.

Organic Carbon Content of the Subsurface

The organic carbon content of the subsurface that is input into the unsaturated zone GWPD
model (i.e., fo, a dimensionless measure of organic carbon content in a sotl [grams of carbon per
grams of soilf) is based on carbon loading of soil during stormwater infiltration. Organic carbon
concenirations in stormwater vary during the year, reaching the highest levels in the fall during leaf
drop and the lowesl levels during the winter. The total organic carbon (TOC) concentration in
stormwater was calculated from more than 100 stormwater samples collected al different imes of
the year in Milwaukie and nearby jurisdictions. Specifically, TOC data include samples from 61
UlCs in Gresham (collected by the City of Gresham), 15 UlCs in Clackamas County (collected by
Clackamas County Water Environment Services), 12 UICs in Portland (collected by the City of
Portland Bureau of Environmental Services), and 15 UICs in Mitwaukie (collected by City staff).
The unsaturated zone GWPD model uses an fo of 0.0208 geabon/ gseit for the average scenario (based
on mean TOC concentration in stormwater) and an foc 0.0024 geanon/ gsoil fOr the reasonable
maximum scenario (based on minimum TOC concentrations observed in stormwater). Technical
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documentation for calculating fc based on filtering of particulate matter in stormwater is provided
in Section 2.2 of Attachiment B.

Pollutant Properties

Pollutant properties used {or the average and reasonable maximum scenarios of the
unsaturated zone GWPD model are summarized in Table 4. Pollutant properties for crganic
chemicals {i.e., PCP, DEHP and benzo(a)pyrene) are based on literature references, and
pollutant properties for metals (i.e., antimony, zin¢, copper, and lead) were calculated based on
stormwater samples collected in the cities of Milwaukie and Portland. Note that half-lives (i.e.,
the time required for the pollutant concentration to decline to half of the initial concentration
because of degradation) were not assigned to metals because they do not degrade in the
subsurface, and organic partitioning coefficients were not assigned to metals because they do
not sorb to organic carbon. Technical documenlation for the pollutant properties is presented in
Attachment B,

5.2 Model Results

This section presents the results of the unsaturated zone GWID model, including the
protectiveness demonstration and Alternate Action Levels. Results of the unsaturated zone
GWPD model apply to storinwater with pollutant concentrations typical of stormwater runoff
from urban ROWSs, and do not apply to releases of pollutants to the environment (i.e., spills).
The model results should be considered along with the City’s internal risk management goals to
develop policy [or stormwater management that is protective of the groundwater resource.

Protectiveness Demonstration

Table 5 presents the minimum protective vertical separation distances under the average and
reasonable maximum scenarios of the unsaturated zone GWPD model. The model calculations
for these scenarios are presented in Table 1 of Attachment C.

The average scenario represents most reasonably likely conditions, and is used for regulatory
compliance. Under the average scenario, the minimum protective vertical separation distances
are less than 1 foot. The largest minimum protective separation distance is for PCP (0.47 foot
protective separation distance is significantly smaller than the protective separation distances
calculated by other jurisdictions’ unsaturated zone GWPDs, reflecting the fact that Milwaukie’s
UICs are sited in relatively {ine-grained sediments. When demonstrating groundwater
protectiveness, we recommend using a protective separation distance of 1.0 foot for the
minimum separation distance instead of 0.47 foot. Using 1.0 foot conservatively accounts for
uncertaintes in the USGS (2008) depth to groundwater study (which is the basis for calculating
separation distance).

The reasonable maximum scenario represents the worst-case conditions, and is characterized by
compounding conservatism of input variables. The purpose of the reasonable maximum
scenario is to evaluate model sensitivity, and it is not used for regulatory compliance.

All of the UlCs within water well setbacks identified in Table 2 have significantly more than the
gunimum protective vertical separation distance of 1.0 foot. Specifically, separation distances
for UICs in Table 2 range from 31 feet to 92 feet. Therefore, the minimum vertical separation
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distances in Table 5 demonstrate that City UlCs within water well sethacks do not impair
groundwater qualily or supply based on an unsaturated zone GWPD, in accordance with
Schedule A, Condition 6(b)(i) of the draft July 2012 UIC WIPCF permit template.

Alternate Action Levels

Alternate Action Levels are shown in Table 6, and calculations for the Alternate Action Levels
are provided in Table 2 of Attachment C. Under the average and reasonable maximum
scenarios, zing, copper, antimony, and DEHP attenuate to below the MRL before reaching the
water table when initial concenirations in influent stormwater are equal to the Alternate Achon
Level. The Alternate Action Levels were developed using the following assumptions:

+ Alternate Action Levels are limijted to maximum concentrations of 10 limes the existing
Action Levels (antimony, zinc, and copper) or 5 times the existing Action Levels (i.e.,
DEHP, to keep the Action Level within the published range for DEHP solubility in
water).

¢ The separation distance between the bottom of the UlCs and the seasonal high
groundwater is 1.0 foot so that the Alternate Action Levels apply to all but three City
UICs (24027 and 44003 that discharge directly to groundwater, and 24008, which has
(.16 foot of vertical separation distance). The remaining UICs with known depths have
vertical separation distances of more than 5 feet.

o Tollutant concentrations at or below the Alternate Action Level measured al the end of
the inlet pipe to the UIC are attenuated to the MRL at or above the water table.

6. Conclusions and Recommendations

We make the following conclusions based on the unsaturated zone GWPD model:

» The 33 UICs within permit-specified setbacks to water wells are protective of the
groundwater resource, and, therefore, have been addressed in accordance with Schedule
A, Condition 6(b)(i) of the draft July 2012 UIC WPCF permit template. These 33 UlCs do
nol need to be retrofitted or deconunissioned as a part of future CIP projects, based on
the conditions of the draft July 2012 UIC WPCF permit template.

» Three City UICs (44003, 24008, and 24027) have less than the minimum protective
separation distance. These UICs are outside of currently identified water well setbacks
and require no acdon. However, if these UICs become included within a water well
setback because of identificahon of new waler wells in the future, action wil] be
required. Actions potentially include a saturated zone GWPD), demonstration that the
newly identified water well is not at risk from the UIC using hydrogeologic methods,
structural retrofit (e.g., backfilling), passive control, or decommissioning,

» Action Levels for zinc, antimony, copper, and DEHF can be adjusted to the levcls in
Table 6 and still be protective of groundwater for UlCs with at least 1.0 foot of vertical
separation distance.

The conclusions of this unsaturated zone GWPD regarding UlCs within water well setbacks are
based on a preliminary inventory of water wells, and do not consider UlCs with unknown
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depths. We make the following recommendations so that the results of the unsaturated GWPD
can be applied to all City UICs as additional water wells are identified and/or all UIC depths
are measured. The following additional activities are required prior to completion of the
system wide assessment and to comply with conditions outlined in the draft July 2012 UIC
WPCF permit templale.

¢ The City will need to continue to idenlify water wells as a part of its system-wide
assessment. As UlCs are identified within setbacks to newly identified water wells, the
vertical separation distance at each UIC (Attachment A) must be compared to the
minimum protective separation distance of 1.0 foot (as calculated as part of this GWPD).
UICs are protective of groundwater when the separation distance is more than 1.0 foot.

¢ The City operates 32 UJCs where the depth is unknown because the UIC is buried
(Attachment A). These UICs will have to be uncovered and depth measured as a part of
the system-wide assessment, and the vertical separation distance to seasonal high
groundwater should be calculated.

o If any of the 32 UICs are identified as being within newly identified water well
setbacks (1 of the 32 UICs with unknown depth [UIC No. 34142] currently is
identitied as within a water well setback), compare the vertical separation
distance at each UJC to the minimum protective separation distance of 1.0 foot,
UICs are protective of groundwater when the vertical separation distance is
more than 1.0 foot.

o Determine if the Alternate Action Levels can be applied to the UICs by
comparing the vertical separation distance at each UIC to the minimum
protective separation distance of 1,0 foot. Alternate Action Levels can be applied
to the UICs when the vertical separation distance is more than 1.0 foot,
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Table 1

Water Well Locations Within City of Milwaukie City Limits

Criy of Miwaukie. Oreqon

_Water Right ID :
OWRD Well ID ] Certificate : . . Well Owner Well Type ‘ Data Source Location
Permit No. Claim No. )
,  Ne. . | Accuracy
CLACR1? | Robert Dwyer [rrigation | City Private Well Database ol | Property
‘CLAC 316 Dr.George orn Domestic | City Private Well Dambase M Property
CLAC 317 B Raymond Gitch Domestic ‘ City Private Well Database ! Property
CLAC 318 B ‘O. L. Wilson Domestic | City Private Well Database b ~_ Property
CLAC 354 . S Zon Wells Dorme: | City Private Well Database o Property
CLAC 355 Ralph Elser Domestic " City Private Well DﬂtatTa_se—__‘_”L Property
CLAC 358 ] OMARK Properties Nomestic Citv Private Well Database “’l Property
CLAC 362 o Donald Calderwnod Domestic City Private WeLl Database __“ _ Property
CLAC 363 Walter Freeman B Domestic City Private Well Dahbase t ~ Property
CLAC 366 I} E. Powers Domestic City Private Well Dgta_basg ' Property
CLAC 367 S Ambrose Calcagno Domestic Eitv Private Well Database i‘” Property
CLAC 376 - _ City Private Well Database my- Property
CLAC 378 _ Archie Tlmmons Domestic Cm' Private Well Database “_’! Property
CLAC 3979 B Union High School District Irrigation City Private Well Databasc __Property
CLAC 3986 o 7 M. A, Warner ‘Domestc City Private Well b:;abase -“3; Property
CLAC 56001 Water anronmentd] Services Irrigation City Private Well Database It  Property
G-13719 Clackamas County Service District 1 o OWRD Water Rights Database | Water Right
B GR-2877 OMARK Industries o OWRD Water Rights Database  QQ Section
G776 24592 Ralph Elser OWRD Water Rights Database @ QQ Section
G-251 29069 Ambrose Calcagno OWRID Water Rig” ts Database @ water Right
G 364:;" 37507 OMARK Propé;tj;s OWRD Water Rights Database ~ Water Right
G4276 37508 . MARK Properties - OWRD Water Rights Database  # \ ater Right
1 G619 38040 Wilfred C. Wilhelm OWRD Water Rights Database  ®  Water Right
G-4855 138217 Clinton C. Warren OWRD Water Rights Database ¥  Water Right
a © GRM7B City of Milwaukie Well No.2 ~ © Municipal City Municipal Well Database  ©  Lat/Long
R GR-1480 City of Milwaukic We  Jo. 3 ¢ Mumc;pil o City Mumc:parr\f\’eu Database ‘3)‘ Lat/Long
G-1609 32158 City of Milwaukie Well No. 4 & Municipal City Municipal Well Database ' T.at/Long
- . S 2542 34010 Crt\r of Milwaukie Well No 75 @ ) '"Miuniiiciip_al_ | City Municipal Well Database (_3)‘ Lar/ Long,
G-9953 | 56403 City of Milwaukie Well No. 6 R Municipal | Ciyy MunlClP?l“’Qll Database ¢ lat/Long
G-9954 56404 Cm' of Milwaukie Well No. 7 [ Municipal ~ City Municipal Well Database (3.).f Lat/Long
G-10582 | 82571 City of Milwaukie Well No. 8 ) Municipal City Municipal Well Database /| Lat/lLong
Nues:

)]

" Data provided by City in the “privatesell_pls” shapefile  CL19963 was excluded because the on-line OWRD wel) log search indicates that it is a monitoring well.
@ ata provided by City in the "water_rights_within_Milwaukie" shapefile. Only groundwater rights were included.
* Data provided by the City in the "wells” shapefie.

™ Location accu racy:

™ Water Right 1D from West Yost Associnles (2011)

M

Woer Selutiens, Ing.

Properly: wells localed by address, and therefore are accurate to the property on which the well is located

Q0 Section: wells lucated to the nearesl quarter quarter section based on infermation from OWRID are accurate o+ /- 1,320 {eel

Water Right: wells located using legul description in the water night, lecalion is censidered to be highly accurate
Lal/Long: wells lucated by latitude and longitude covrdinates

P:\Portland\374 - Brown & CaldwelN0O3 - City of Milwaukie Risk Model\Tables\SABLE | - WATER WELL LOCATIONS



Table 2

Active UICs Within Water Well Setbacks
City of Mitlwaukie, Oregon

UIC 1D Address ‘ Longitude | Latitude | ADT Dligt:h Average DTW Seasonal High DTW | Vertical Separation Distance Withinf 2 Year Time | Within 500 ‘éeeijt of Private
i ‘ (feet) (feet) (feet) | (feet) of Travel e
24018 5844 SEHARRISON ST 122602345 | 45446119 | <1000 ADT 2330 5732 54.32 31.02 - X
34138 5866 SELLOYD ST -122.602303 | 45.439283 | <1000 ADT | 25.00 T el2s 5825 33.25 ~ X i
34136 11576 SE 59TH AV -122.601816 | 45.439943 | <1000 ADT 2100 65.02 6202 34.02 X ) |
34141 5565 SEHARLOW ST -122.605514 | 45438041 | <1000 ADT  18.00 58.26 55.26 372 X o
24021 5838SEMONROES 122602 94 45444602 | >1000 AD1 % 30 6y, 1 6681 3731 | X i
34034 4341 SEROCKWOODST — -122.617913 45453768 | <1000 ADT 3550 7752 s 39.02 X \ X )
34140 4341 SEROCKWOODST 122617924 45453945 | <1000 ADT 3260 | 7481 78 39.21 X X
39135 . 11496SES9THAV  -122601738 45439957 | <1000 ADT 2200 6477 61.77 _ 39.77 - X ’ o
34013 4102 SE WAKE CT -122.621291 45456756 | <1000 ADT  25.00 Co6930 66.30 @30 | < o
34137  11557SE60THAV ‘ -122.600868 45.439578 | <1000 ADT 1950 64.77 61.77 42.27 ] X }
34139 © 11221 SELINWOOD AV | -122.599279 45442087 | <1000 ADT 2592 - X
34128 11114 SE 60TH AV 122600851 45447936 | <1000 ADT | 2400 | - X
34036 9656 SE 44TH AV L 122617054 45453077 | <1000 ADT 2608 | n X ]
34130 5965SEDERDAN CT | -122.601224 45442342 <1000 ADT 1900 | } X ]
34037 4402SEHOWEST ' 122617067 45452702 >1000 ADT  19.58 i X o
34027 9405 SE 42ND AV 122620217 45454567  >1000 ADT ~ 27.20 | X |
34045 9665 SE 43RD AV | .122.618559 | 45452972 >1000 ADT ~ 33.50 | X | X
34035 9616 SE 43RD AV 122617949 45453664 >1000ADT 2180 | X X
34131 5922 SEDERDAN CT 22601853 | 45442174 <1000 ADT 1475 | X .
34129 11114 SEGTHAV 122 6008]0 45442947 <1000 ADT  14.60 | X L
34142 5¢0SEHARLOW ST -122.605325 | 45437930 <1000 AJT  0.00 N x
34087 10205 SE 41ST CT 122621115 " 5440139 <1000 ADT  34.00 T o X
34025 4145SE OLSEN ST -122.620413 | 45454822 >1000 ADT | 17.92 - X
34088 10236 SE 41ST CT 122620227 ‘ 45449127 <1000 ADT  27.42 ‘ S X
34029  9475SE40TH AV -122.622262 45454301 >1000 ADT 2811 X
34176 9918 SE 43RD AV 122618401 45451205 >1000 ADT | 22.00 X B
34030 9631 SE42ND AV -122.620212 45453502  >1000 ADT 2950 X X
34147 9523SE4L_ A AV 122622262 45454084 <10 ADT 620 X -
34047  9839SEA3RD AV 122618569 45451708 | >1000 ADT  20.00 X B -
34033 4243SEHARVEYST | -122619583 zif? 450734 <1000 ADT = 24.00 | X B X
34046 9660 SE43RD AV 4} -122.618429 | 45.452911 | l >1000 ADT | 2200 | X X
34031 9738 SE 42ND AV -122.62012]  45.452766  >1000 ADT | 2330 X X
5432 4207SEHARVEYST | 122619517 45451329 ‘ <1000 ADT | 25,00 X

%

Notes

UIC)D = Underground Injection Contral Device ldennfication Number

ADT = Average Daily Traffic Volume in Trips per Day

W = Depth to Ground water

nznar SokTiees ing
PAPoriand\374 - Brown & Caldwell\003 - City of Milwaukie Risk Mcge\Tables\TABLE 2 - UiCs WITHIN SETBACKS



Table 3

Model Input Parameters - Soil Properties
City of Mitwaukie, Oregon

R 1
Input . . eas?nab € Data Source and Location of Technical
Units  Average Scenario Maximum .
Parameter . Documentation
Scenario
_ Midrange porosity for a sand, Freeze and
] |
Total Porosity 0375 0375 Cherry (1979) Table 2.4. Appendix B,

(n) - B Section 2.1.1. o o
Effective iffective porosity of the USA hydrogeologic
Porosity - .31 0.31 unit {(USGS, 2008). Appendix B, Sechions

{11.) ) . 211 and 2.1.4. -
Bulk Density 3 " Zalculated by equation 8.26 in Freeze and
1.66 1.66
() g/cm ° \Cherry (1979). Appendix B, Section 2.1.2
Dispersivity m/d 5% of transport 5% of transport \‘Calculated based on Gelhar (1985).
(&) distance distance \ppendix B, Section 2.1.3.
- . —_ : S — — | | = = — —
Based on 11 infiltration tests conducted by
Pore Water !Cil’y staff. Average scenario uses the
Velocity m/d 0.365 0.746 median velocity, reasonable maximum
(1) scenario uses the 95% UCL velocity.
Appendix B, Section 2,14 and Section 4.0.
Notes

g/cm3 = grams per cubic centimeter
m/d = meters per day
95% UCL = 95% Upper Confidence Limit on the mean

{-} = input parameter units are dimensionless

viater Solutians, Inc.

P:\Portland\374 - Brown & Caldwel\0O3 - City of Milwaukie Risk Mode\Tables\TABLE 3 - SQIL PROPERTY INPUT PARMS



Table 4

Model Input Parameters — Pollutant Properties

City of Mitwaukie. Oregon

Average Reasc')nable _ _ -
Input Parameter Units Pollutant Scenario Maximum |Data Source and Location of Technical Documentation
Scenario
PCP 0 10 Action Level in July 2012 permit template
Lnitial rOHP 60 0 Action Level in July 2012 permit template
Concentration ug/L B(a)P 2 2 Action Level i;}'u i_y 2012 per;{t lerr:l-;la_te-
! Lead 500 500 Action Level in July 2012 permit tempiale
Organic Carbon | " PCP 877 703 ,EPA (1996), assuming a pH of 6.4. Appendix B, Section 2.3.1.
rz::;;:ﬁ?emmg L/Kg DL - 12,201 1200 |Calculated based on equations in Roy and Griffin (1983). Appendix B,
(K. ! B(a)P 282,185 282,185  Section 231
ar | | |
| ! pep 183 17 S;Eulal-ed based on Equation 5.12 in Watts (1998). Appendix B, Section
| DEHP 254 29 Ig;?;u]aled lrased on Equation 512 in Watts (1998). Appendix B, Section
Distribution . o ‘ . , ) i
Coefficient L/Kg ] B(ayP 5.870 &70 :;J;ulated based un Equation 512 in Watts (1 98). Appendix B, Section
() i Antimony . 2 B 9,700 i I€ dculated from City of Portland stormwaler discharge monitoring data.
Zinc 53,000 22,500 Appendix B, Section 2.3.2.
_ Copy - 159000 25000 !Calculated from City of Milwaukie stonmwater discharge monitoring data.
Lead 1,200,000 535,000 Appendix B, Section 2.3.2.
Half Life PCP 314 499  |Literature values. Appendix B, Section 2.3.3.
") DEHT 46.2 69.3 iLiterature values. Appendix B, Section 2.3.3. _
B{a)P 533 2,666 |Literature values. Appendix B, Section 2.2.3.
PCR R 8.4 '
I 1,100 B0
Retardation Factor | | B@P fu,OU() ?900 ‘C.ﬂcu]ated based on Equation (9.14) in Freeze and Cherry (1979).
{R) . An@mny - f:,OO(J )'/PO Appendix B, Section 2.3 4,
. Zine 53,000 22500 |
Copper 160,000 ﬁ,UUO
Lead | 7,200,000 . 550,000
Notes
Jd = days I./Kg = Liters per Kilograa (-} = input parameter units are dimensionless
wg/L = micrograms per liter PCR = pectachiorophenol
i DEHP = di(2-&=khylnexyl) phihalate sl = benzo{alpyrene

.
Water Solullem, InL
P\Fortland\374 - Browp & Catdwel\DD3 - Gty at Milwaukie Risk ModeNTables\TABLE 4 - FOLLUTANT PROFERTY INPUT PARMS



Table 5

Proteclive Vertical Separation Distances

City of Mitwaukie. Oregon

Minimum Protective Vertical
Separalion Distance
MRL
Pollutant i (feet)— o
(Mg/L) Reasonable
Average .
; Maximum
Scenario )
Scenario
Lead! | 01 | 000929 | 0043
‘ Benzo_(aﬁyrene 1 0.m 1 0.00145 0.02586
PCP_ 03 r 7 ) 9.34
DEHP ] 0.029 0.52

tules:
MRL = method reporting finul

pg/l. = micrograms per liter

PCP = pentachlorophenal
DEMP = di{2-cthylhexyliphihalate

' Metals ransport simulations are longer than 13.75 days because metals do nol biadegrade over time. Metals transport
simulations assume 1000 years of transpart at 13.75 days per year = 13,750 days of transporl.

?The vertical separation distance in the unsaturaled zone that is necessary for poliutant concentrations to attenuate to

below the method reporting limit.

Water Solutions, ne.

P\Portland\374 - Brown & Caldwell\Q03 - City of Milwaukie Risk Model\Tables\TABLE S - PROTECTIVE 50



Table 6

Proposed Alternate Action Levels {(UICs > 1 Feel Verlical Separation Distance)
City of Milwaukie, Oregon

Lk

Existing Action | Alternate | Output Concentration (ug/1)
MREL 5 Action Reasonable
Pollutant Level v
Ge/L7 1 gy Level | AYeREE |y tasimum
ng/b) 2 Scenario T
{ng/L) ! Scenario
Antimony 01 6 60 0 ! 0
Copper i 01 1,000 B 10,000 0 0
Zinc | 05 5.000 | 50,000 '
DEHP 1 60 300 n | 0
Notes:

pg/L = micrograms per liter
UCL = upyper confidence Limjt
MRL = methed reporting bimit

LEHP = di(2-ethylhexyliphihalate

" Method Reporling Limit (MRL) based on typically achievable MRLs during the Gresham winter 2009 - 2010

stormwater monitoring event,

* Existing Action Levels from the drafl July 2012 UIC WPCF permil lemplate

* Alternale Action Levels are based on the “average Iransport scenario” of the GWPD model and the
assumption that groundswater is protected when pollutant concentrations just above the water table are below
the MRL, The Allemate Acticn Level is the input concentration of the pollutant entering the ULC in the
wsaturaled zone GWPD model,

* Oulpul concentration is the concentration below the UIC after 1 foot of transport.

Woaler Solutiony, Inc.
P:APortland\374 - Brown & Caldwell\203 - Oity of Milwaukie Risk Model\Tables\TABLE 6 - ALTERNATE Als







Attachment A
UIC Prefiminary System-Wide Assessment
Gy of Mbwaukie. Qregon

uicto Address CQwner | Type Quaiifier Ralsed longitude | Lavitude ADY ln:sp:\::lrneuilg‘r)ea UIC Depth Average [:f::sw Water Seasonr:e::g;h pTW Surface Elevatlon | Vertical Separation Distance :;::I::i:a?; WF:::::':D‘S:I?I
Active UICs
24006 4725 SE FIELDCREST AV MILW | TYP1 nOT RAISED LOCATED UNDER BROKEN DRIVEWAY APPROACH. Not Rasied | -122.614392 | 45.455626 | <1000 ADT 55370 UNKNOWN 5115 48.15 157.36 48.15
24007 4718 SE FIELDCREST AV MILW | TYP1 NOT RAISED BEHIND CURB, NEAR JAPANESE MAPLE. Not Rasied | -122.614553 | 45,455533 | <1000 ADT 53370 UNKNOWN 53.15 4B.1S 158.80 48.15
24009 3898 SE WAKE 5T MILW | TYP1 NOT RAISED it STREET, Not Rasied | -122.622829 | 45.456972 | <1000 ADT 46214 UNKNOWN 70.19 67.19 158.55 67.19
24031 9920 5E STANLEY Ay MILW | TYP2 WEEK 2 MORE ON MAPLE, SOUTH DF ADDRESS® *READ COMMENTS® -122.604428 | 45.451288 [ >1000 ADT 8129 UNKNOWN 30.74 27,74 0.00 27.74
24032 10114 SE STANLEY AV willw | TYP2 WEEK 2 -122.604442 | 45.449723 | 1000 ADT 7248 UNKNOWN 43.66 40.66 0.00 40.66
24033 5907 SE HECTOR 5T MILW -122.602763 | 45.449794 | <1000 ADT 12351 LINKNOWN 1891 35,91 0.0 35,01
3403% £489 5€ MASON HILL DR MILw | Typ1 NOT RAISED Not Rasled | +122.616848 | 45.457049 | <1000 AD1 37483 UNKNOWN 50,94 47.94 155.52 47.94
14016 4508 SE MASON HiLL DR MILW | TYP1 NGT RAISED UNDER SMALL RETAINING WALL(BLOCKS) BEHIND SIDEWALK. Not Rasied | -122.616371 | 45.456929 | <1000 ADT 37483 UNKNOWN 50.94 47.94 155.46 47.94
34019 4302 SE FIELDCREST DR mMiLw | Tvp1 NQT RAISED 5 BEHIND WATER METER BOX IN YARD. Not Rasied | -122.618132 | 45.455054 [ <1000 ADT 34400 UNKNOWN 72.88 £9.88 16185 69.88
34020 4705 $E FIELDCREST DR MW | TYPL NOT RAISED IN GRASS. Not1 Rasied | -122.614566 | 45.454859 | <1000 ADT 40200 UNKNOWN 55.17 52,17 158.01 52.17
34043 4674 SE ARDEN 5T MILw | T¥91 NQOT RAISED IN GRASS YARD BEHIND CATCH BASIN. Not Rasied | -122.615106 | 45.454084 | <1000 ADT 37010 UNKNOWRN 58.50 55.50 152.40 55,50
34053 4906 SE WINWORTH CT MILW | TYPJ NOT RAISED Not Rasied | -122.611684 | 45.453031 | <1000 ADT 63057 UNENOWN 51.86 48.86 167.75 45.86
1055 5082 SE WINWORTH £T wMILW | TYP1 NOT RAISED Not Rasied | -122.610735 | 45.453034 | <1000 ADT 32385 UNKNOWN 49.57 46.57 171.G4 46.57
34057 4823 5€ WILLOW ST MILW | TYP1 NOT RAISED Not Rasied | -122.613368 | 45.452050 [ <1000 ADT 94572 UNKNOWN 57.7% 54.78 163.03 54.78
34062 9802 SE 50TH AV MILW | TYP] NOT RAISED Mot Rasied | -122.611167 | 45.452356 | <1000 ADT 76782 UNENOWN 5434 51.34 174.58 51.34
34063 4906 SE LEONE LN LW | Tvea NOT RAISED Net Rasied | -122.611673 | 45.451733 | <1000 ADT 12776 UNKNOWN 56.29 53.25 173.51 53.25
39064 4928 SE LEONE LN MILW | TYP1 NOT RAISED Not Rasied | -122 6311590 | 45.451662 [ <1000 ADT 13776 UNKNOWN 58,49 55.49 173.82 55.49
34072 10276 SE 56TH AV MiLW | TYP] HOT RAISED Not Rasied | 122610743 | 25,448454 | <1000 ADT 28855 UNKNOWN 63.75 60.75 184,70 60,75
34078 10594 S£ 47TH AV MILW | TYP1 NGT RAISED UNDER SIDEWALK Not Rasied | -122.614132 | 45.446645 | <1000 ADT 65818 UNKNOWN 53.37 50.37 153,61 50.37
34096 [ 5445 5 WOODHAVENST | Mitw | TYP1 NOT RAISED Not Rasied | -122.606523 | 45.443084 | <1000 ADT 36475 UNKNOWN $4.52 61.52 172.94 61.52
34100 11015 SE 54TH AV MiLw | TyP1 NOT RAISED UNDER DRIVEWAY. Not Rasied | -122.607645 | 45.443058 | <1000 AD1T 32357 UNKNOWN 56.42 53.42 165.60 53.42
34104 11400 SE WOOD AV MiLW | Typy NGT RAISED Not Rasied | -122.608657 | 45.040504 | 1000 ADT 133879 UNKNOWN 54.15 51.15 15392 51.15
34117 $15 SE ELX ST MILW | TYP1 NOT RAISED. Not Rassed | -122.610570 | 45.444452 | <1000 ADT 23304 UNKNOWN 52.92 49,92 156.62 49,92
34118 11107 5E 5151 AV MILW | TYP1 NOT RAISED Mot Rasled | -122.610909 | 45,443223 | <1000 ADT 27969 UNKNOWN 53.14 50.14 155.79 50.14
34120 11021 SE 52ND AV MiLW | TYP1 NOT RAISED Nol Rasled | -122.609779 | 45.443284 | <1000 ADT 67385 UNKNOWN 5151 50.51 157.74 50.51
34132 5918 SE SUNDIAL CT Miw | Tyel -122.601920 | 45.400655 | <1000 AD1 41260 UNKNOWN £7.53 64.53 185.01 64.53
34142 5620 SE HARLOW 5T MILW | TYP1 NOT RAISED Nol Rasied | -122.605325 | 45.417930| <1000 ADT 35647 UNKNOWN 57.88 54.88 158.57 54.88 Yes
34149 10706 SE 52ND AV MILW | TYP1 NOT RAISED Nopt Rasled | -122.609144 | 45.445537 | <1000 ADT 9060 UNKNOWN 57.48 54.98 169.37 54.98
24160 4409 56 MELODY LN taLw | TPl NOT RAISED WOl Rasied | -122.617274 | 45.451452 | <1000 ADY 11927 UNKNOWN 74.29 71.29 151.63 71.29
34189 46B) SE ARDEN 5T MILW | TYPL NOT RAISED Not Rasied | -122.615012 | 45.454168 | <1000 ADT 7269 UNKNOWN 58.50 55.50 0.00 55.50
34190 10000 S& WICHITA AV MILW -122.600770 | 45.450520 [ <1000 ADY 30030 UNKNOWN 24,41 21.41 36.00 2141
44006 11573 S£ 33RD AV MILW | TYP1 NOT RAISED Not Rasied | -122.629735% | 45.436785 | <1000 ADT 8402 UNKNOWN 44,95 41.95 0.00 4].9%
34186 3667 SE ROSWELL 5T MiLw | Tvp1 ON SOUTH END OF FIELD- MIDOLE OF PARK CAN NOT ACCESS WITH VACTOR -122,624930 | 45,455054 | <1000 ADT 0 9.83 59,10 56.10 0.00 46.27
24008 5662 SE WILLOW §T MW [ Tve1 -122,604421 | 45.452565 | <1000 ADT 18068 10.92 14.08 11.08 140.75 0.16
34134 5804 SE SUNDIAL CT MiLW | TYP1 -122.603330 | 45.440474 | <1000 AD3Y 347208 12.06 65.79 62.7% 179.09 50.79
34167 11630 S€ STANLEY AV MILW | TYP1 -122.603436 | 45.439258 | <1000 ADT 18034 12.00 59.19 56.19 162.50 44.18
34187 3667 SE ROSWELL 51 MiLw | Tvel NORTH £A57 SIDE OF PARK CAN NOT ACCESS WITH VACTOR -122.624861 | 45.459401 | <1000 AT 0 13.75 59.10 56.10 0.00 42.35
24025 4351 SE JACKSON ST MiLW [ TvPa ALROSS FROM THIS ADDRESS, ACTUALLY ON THE CHURCH PROPERTY -122.617450 | 45.445817 | <1000 ADT 7098 14.00 73.86 70.86 186.75 56.66
34129 11334 SE 60TH AV MILW | TYP2 122.600810 | 45.442947 | <1000 ADT 27731 14.60 70.90 67.90 197.85 53,30 Yes
34331 5522 SE DERDAN (T LW | TYP1 .122.601853 | 45.442174 | <1000 ADT 17368 14.75 70.80 67,80 195.36 53.05 Yes
34085 10317 SE 46TH AV miLw | Tve1 122615124 | 25.448144 | <1000 ADY 18090 15.60 56.41 53.41 150.71 17.81
34021 4710 SE HELDCAEST DR MILW | TYP1 -122.614542 | 45.954843 | <1000 ADT 40200 16.08 55.17 5217 158.94 16.08
34175 5238 SE PARK ST MILW | TYP1 -122.605403 | 45.441290 | <1000 AOT 19138 16.08 54.72 51.72 155.18 35.64
34154 4703 SE MONROE ST MILW | TYP2 WEEK 3 .122.614349 | 45445220 | >1000 ADY 22823 16.18 56.70 53.20 164.86 37.02
24027 9878 SE STANLEY AV MiLw | TYP1 USED TO BE CLACKAMAS COUNTY 122 604486 | 45 451968 | <1000 ADT 7037 16.80 19.74 16.74 154.71 -6.00
74029 4335 SE MONROE 8T Miltw | Trp2 WEEK 3 WEST CORNER OF THE PROPERTY, ACTUALLY CLOSER TO THE CHURCH -122.617922 | 45.445251 | >1000 ADY 2547 17.00 70.32 67.32 185.81 50.32
34025 4145 5€ QLSEN 5T MILW | TYP2 -122.620813 | 45.452822 | >1000 ADT 48261 17.93 B1.94 7594 156.60 61.01 Yes
34141 5565 5L HARLOW 5T MiLw | TyP1 -122.605514 | 45.438041( <1000 ADTY 35647 18.00 58.26 55.26 158.78 37.26 Yes
34146 4318 SE JEFFERSON ST Milw | T¥P1 ON SHOULDER NEAR FENCE. -122,617392 | 45.444387 | <1000 ADT 57189 18.11 67.85 64.85 181.65 46.74
64001 4097 SE RIC VISTA ST MILW | TYPZ WEEK 4 2122.621124 | 45.442355| <1000 ADT 5047 18.17 26.97 23.97 114.05 5.80
34010 | 4264 SE MEADOWCREST CT | MILW | TYP1 -122.619290 | 45.457908 | <1000 ADY 45987 18.25 59.37 56.37 157.35 38.12
34181 11192 SE 52ND CT MILW | TYP1 -122.610719 | 45.442421| <1000 ADT 9590 ~ 1B.50 54,53 51.53 153.47 33.03
34133 5840 SE SUNDIAL CT MILW | TYP1 1122602745 | 45.440488 | <1000 ADT 20705 18.83 67.53 64.53 181.29 45.70
34056 4889 SE ROBERYA LN MLW | TYP1 -122.613681 | 45.452406 | <1000 ADTY 40383 19.00 61.71 58.71 162.50 39.7
34330 $965 SE DERDAN €T MiLw | TYP1 -122.601224 | 45.442342 | <1000 ADT 17367 19.00 72.64 69.64 195.16 50.64 Yes
34158 | 4766 SE WASHINGTON PL | MiLw [ TYP1 -122.613078 | 45.442974 | <1000 ADT 3175 19.00 58.77 55.77 169.67 36.77
34161 5129 SE KING RD MiLw | Typz WEEK 2 -122.610491 | 45.448018 | >3000 ADT 28000 19.00 63.56 60.56 182.45 41.56
34162 5253 SE KING RD MILW | TYP?2 WEEK 3 -122.609041 | 45.448051 | >1000 ADT 24970 19.00 64.97 6197 192,13 42.57
34157 11168 SE 52N0 AV MILW | TYP1 -122.609773 | 25.42253 [ <1000 ADT 19730 19.23 53.3) 50.31 154.85 10.98
34054 5082 SE WINWORTR CT MILW | TYF1 -122.610838 | 45.453033 | <1000 ADT 32357 19,50 49.57 46.57 171.23 22.07
34073 5011 SE KING RD MILW | TYP2 WEEK 2 .122.611677 | 45448056 | 1000 ADY 146899 19.50 51.50 58.50 175.95 39.00
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Attachment A

UIC Preliminary Syslem-Wide Assessment

Ciiy of Misvaukee, Oregon

Uic i Address Owner | Type Qualifier Raised Longitude Latitude ADT ln?::\::irzl;se:‘r)ea UiC Depth Average c;f:;:; te Water Seam";’:e::?h bW Surface Elevation | Vertical Seperatlon Distance :::Ei::ell \'ir::::lseﬂg:‘r'
3087 5502 SE WOODHAVEN ST MILW | Typl +322.606329 [ 45.442985 | <1000 ADT 36475 18,50 £4.52 61.52 174,59 42.02

34137 11557 SE 0TH AV MILW [ TYP2 WEEK 4 -122.600868 | 45.439578 [ <1000 ADT 85448 19.50 £4.77 61.77 174.07 42.27 Yes

34037 4402 S£ HOWE 57 MILW | Y2 WEEK 1 -122,617067 | 45.452702 [ >100D ADT 33457 19.58 73.99 70.99 155,56 5141 Yes
34069 4543 SE LOGUS RD MILW | TYP2 WEEK 2 -122.615970 | 45.450520 | >1000 ADT £0284 19.50 £7.93 £4.93 152,58 45.32

34152 9667 SE 45TH AV MILW | TYP2 WEEK 1 -112.622841 | 45.453050 | >1000 ADT 14152 19.60 55,53 £2.53 164.35 32.93

34066 DI03 SE49TH AV MILW | TYPZ WEEK 1 -122.612521 | 45.452132 | >100D ADT 35520 19.57 58.59 56.59 168.4% 36.92

34081 4501 SE RHODESA ST MILW | TYP1 -122.616130 | 45,445826 | <1000 ADT 68068 19.83 65.81 £2.81 151.88 42.98

34093 5510 SE JACKSON ST MiLW | TYP1 -122.606652 | 45.445390 [ <1000 ADT 122825 19.52 51.64 58.54 182,99 38.72

34014 4422 5E MASON HILt OR MILW | TYP1 2" BELOW GRASS AND SIDEWALK BEHIND CATCH BASHN. 122617693 | 45.456879 [ <1000 ADTY 19250 20.00 57.02 54.02 158,95 34.02

34047 9839 SE 43R0 AV MILW | TYP2 WEEK 2 -122.638569 | 45.451708 [ >1000 ADY 139485 20.00 86.44 83.44 155.0% 63.44 Yes

34065 4534 SE HARVEY 5T MILW | TYP1 +172.611218 | 45,451132 | <1000 ADT 19305 20.00 57.55 54.55 174.65 36,55

14074 4813 $E KING RD MILW | VP2 WEEK 3 -122.633213 | 45.448065 | >1000 ADT 76314 20.00 58.01 55.01 157.75 35.01

34058 5510 $¢ MONROE 5T MILW | TYP2 WEEK 3 -122.606415 | 45.4458635 | >1000 ADT 26080 20.00 63.96 60,96 184.27 40.96

34355 5732 SELLOYD ST MILW | TYP1 -122.604203 | 45.439218 | <1000 ADT 20755 20.00 58.13 55.13 160.34 35.13

34083 4585 SE WHITE LAKE RD MiLW | TYP1 -122.625290 | 45.449184 | <1000 ADT 38490 20.60 §1.85 58.85 150.61 38.25

24024 10112 5§ 54TH CT MILW | TYP) -122.607246 | 45.449690 | <1000 ADT 7133 21.00 49.96 46.96 182.02 25.96

34042 9626 $£ 49TH AV MLV | TYP2 WEEK 1 -122.512822 | 45.453124 | >1000 ACT 14157 21.00 53,17 50.17 163,52 2047

34050 4345 SE KING RD MILW | TYP2 WEEK 3 -122.617127 | 45448000 | >1000 ADT 21092 21.00 58,25 65.25 165.26 44,25

34068 4479 S£ LOGUS RD MILW | TYP2 WEEK 2 -122.616752 | 45.450524 | 51000 ACT 60284 21.00 71.08 £8.08 152.71 47.08

34136 11576 SE 59TH AV MILW | TYP? WEEK 4 122,601816 | 45,439943 | <1000 ADRT 26180 21.00 £5.02 62,02 17427 34.02 Yes

34168 4404 SE KING RD tMiILw | TYp2 WEEK 3 +122.6316805 | 45,447982 [ >1000 ADT 3578 21.00 BR.25 £5.25 162.48 44.25

34125 5092 SE MUNTER CT MILW | TYP1 -122.610738 | 45.440379 | <1000 ADT 44510 21.30 60.42 57.42 163,27 36.12

34071 10143 SE 40TH AV MW [ TYP2 WEEK 2 -122,612623 | 45,445557 [ >1000 ADT 36313 21.33 62.05 59.05 173.46 59,05

39355 | 4726 SE WASHINGTON PL | MILW | TYPL -122.613242 | 45.442880 [ <2000 ADT 4888 21.33 58.77 55.77 171.37 34.49

44004 10271 SE S4TH AV MiLw | TYPL -172,607523 | 45.449255 | <1000 ADT 2004 21.50 54.36 51.36 191.32 20.86

44005 10271 SE 53TH AV MILW | TYPL -122.607526 | 45.445204 | <1000 ADT 2004 21.50 54.36 $1.36 192.74 20.86

34182 5770 5E KING RD MILW | TYPZ WEEK 3 -322.504260 | 45.447915 [ >1000 ADT 33795 21,58 53.36 50.36 186.74 28.78

34035 9616 SE 43RD AV MILW | TYP2 | WEEK 1 ACTUALLY ON ROCKWOQO AT 44TH COURT, IN THE SIDE {NORTH) YARD OF THIS ADDRESS -122.617949 | 45.453664 | >1000 ADT 32632 21.80 77.52 74,52 157.42 52,72 Yes Yes
34180 4314 5€ HARRISON 5T MILW | TYPL ACRCSS THE STREET FROM THIS ADDRESS -122.617728 | 45.446648 | <1000 ADT 2782 21.92 74.68 71.68 184.73 50,57

34046 660 SE 43RD AV MW | TYP2 WEEK 1 -122.618429 | 45.452011 | »1000 ADT 25067 22.00 88.64 85.54 157.63 £5.84 Yei Yes
34121 | 4745 SE WASHINGTON PL | MILW | TYP1 -122.613075 | 45.443283 [ <1000 ADT B439 22.00 58.77 55.77 167.07 33.77

34135 11496 SE 59TH AV MiLw | TYP2 WEEK 4 -122.60:1738 | 45.439957 [ <1000 ADT 18642 22.00 64.77 61.77 174.86 39.77 Yes

34176 9418 SE 43RD AV MW | Te2 WEEK 2 -122.618401 | 45.451205 | >1000 ADT 1880 22.00 86.44 83.44 155.56 61.44 Yes

34105 10708 SE HOME AV MILW | TYP1 -122.611684 | 45.445803 | <1000 ADT 54775 2208 52.69 49.69 157.79 27.61

34082 4526 SE WHITE LAXE AD MiLw | TvP1 -122.616210 | 45.449085 | <1000 ADT 17152 22.60 64.31 61.31 152.85 38.71

34124 4706 58 ADAMS ST MILW | 1Y@l -122.614096 | 45.442120 | <1000 ADT 52161 22.63 64.61 61.61 177.53 19.01

34179 4314 SE HARRISON 57 MILW | TvPd ACROSS THE STREET FROM THIS ADDRESS -122.617760 [ 45.446647 [ <1000 ADT 2782 22.92 74.68 71.68 1B5.00 49.57

34007 4205 SE ROSWELL 57 MILW | TYP1 -122.619615 | 45.458827 | <1000 AOT 43509 23.00 45.37 42.37 150.37 23.04

34032 4207 5§ HARVEY 57 MILW | TYP2 WEEK 2 -122.619517 | 45.451325 | <1000 ADT 80170 22.00 94.95 91,96 162,44 68.96 Yes

34184 4572 SE KING RD MILW | TYP2 WEEK 3 -122.615282 | 45.447952 | >1000 ADT 7652 23.00 56.41 52.41 152.01 2041

34044 4802 5€ ARDEN 51 MILW | TYR1 -122.6313710 | 45454118 [ <1000 ADT 58917 23.08 54.94 51.54 161.19 28.86

34150 5486 SE HARLENE $T MiLW | TYPL -122.606796 | 45.442150 [ <1000 ADT 54778 2311 58,93 56.93 16%.76 33.82

44001 3206 SE WISTER ST MiILW | TYPL | -122.629706 | 45.438496 | <1000 ADT 58127 23,17 16.38 43,38 0.00 2021

24018 5844 SE HARRISON ST MiLW | TRl -122.6023435 | 45.446138 [ <1000 ADT 120923 23.30 £7.32 54.32 183.86 31.02 Yes
34031 9738 SE 42ND AV MILW | TYP2 WEEK 2 -122.620121 | 45.452766 [ >1000 ADT 90921 23.20 94.32 91.32 158.49 £8.02 Yes Yes
34058 5123 SE JACKSON ST MiLw | TYP1 -122.610304 | 45.445861 [ <1000 ADT 7440 23.50 56.14 51.14 165.31 29.64

341149 11102 SE 515T AV MILW | TYP1 -122.610742 | 45.443069 | <1000 ADT 27970 2350 £3.41 50.41 154.40 26.91
34183 5880 SE KING RD MILW | TYP2 WEEK 3 -122.602708 | 45.447910 | >1000 ADT 12744 23.58 48.54 45.54 177.76 21.96

34033 4743 SE HARVEY 57 MILW | TYP2 WEEK 2 -122.619583 | 45.450734 | <1000 AT 30834 24.00 91,88 88.88 169.02 64.88 Yes Yes
24059 4828 SE WILLOW 5T MILW | TYPL -122.6313328 | 45.452006 [ <1000 ADY 9452 24.00 57.78 54.78 152.86 30.78

34102 11003 SE WOOD AV MILW | TYPL .122.608715 | 45.243688 | <1000 ADT 36908 24.00 56.03 53.03 164.79 29.02

34128 13114 SE 6OTH AV MILW | TYPL -122.600251 | 45.442936 | <1000 aDT 27730 24.00 70.50 £7.50 157.39 43.90 Yes
44003 2636 SE GINQ LN MILW | TYP1 -122.635345 | 45.437784 [ <1000 ADT 55412 24.00 150.00 9.33 0.00 -9.17

34076 10508 SE 47TH AV MILW | TYR] 122614255 | 45.447236 [ <1000 aDT 70078 2430 53.07 50.07 151.24 16.07

34012 BO83 S£ 415T AV MILW | TYPL -122.621386 | 45457590 | <1600 ADY 5280 25.00 65.91 62.91 162.31 37.93

34013 4102 5¢ WAKE CT MILW | TYP? -122.621291 | 45.456756 | <1000 ADT 20956 25.00 69.30 66.30 158.72 41.30 Yes
34051 4345 SE KING RD MILW | TYP2 WEEK 3 -122.617033 | 45.448000 | >1000 ADT 21092 25.00 68.25 65.25 164.26 4025

34084 10317 SE 46TH AV MILW | TYPL -122.615136 | 45448379 | <2000 ADT 280915 25.00 59.16 56.15 149.20 4396

34086 3515 SE SHERRY LN MILW | TYP1 -122.626687 | 45.452304 [ <1000 ADT 24206 25.00 92.85 89,85 168.77 64.85

34138 5866 SE LLOYD 5T MILW | TYP2 WEEK 4 -122.602303 | 45.439283 [ <1000 ADT 16747 25.00 61.75 £g.25 168,68 33.25 Yes

34039 4629 SE ROCKWOOD 57 MiLw | Type -122.615682 | 45.453641 [ >1000 ADT 27331 25.25 67.08 64.08 169.01 38.83

[~

Wt Sabumdy
FAPLAangi A - Bruwn £ Caldwe WODE - City of Mew i Bivk Rogel\] b s \ETTACHGATHT A - UIS system




Attachment A

UIC Preliminary System-Wide Assessmeni
Chy of Mivaukie. Oregon

iNCib Address Owner | Type Quallfier Ralsed Longitude Lathtude ADT I":::.::};:uf:::)a UIC Bepth Aueraee ‘::::l ta Water Seasonla':::?h oW Surface Elevation | Vertical Separation Distance T“:::I:r?r:::; “::2:1:0\32;1
34164 | 420) St MEADOWCREST CT | MiLW | T¥P1 +122.620048 | 45.458268 [ <100G ADT 2398 25.40 52.15 49.15 155,46 23,75
34185 4664 SE KING RD MILW | TYpP2 WEEK 3 -122.61480% [ 45.447997 | >1000 ADT 1481 25.42 56.41 53.41 400 17.89
34079 10553 5E 47TH AV MILW | TYP1 .122,614503 | 45.446623 | <1000 ADT 65815 2550 57.18 54.18 155.39 28.68
34101 5181 SE MONROE ST MILW | TYP2 WEEK 3 -122,609417 | 45.445379 | >1000 ADT 41360 25.50 56.35 53.35 167.18 27.85
36126 11016 5€ £0TH AV MiLw | TYP1 .122.600807 | 45.443664 | <1000 ADT 36296 25.58 73.27 70.27 186.78 44.69
34139 11221 SE LINWOOD AV MILW | TYP2 -122.509279 | 45.442037 | <1000 ADT 10527 #5.92 71.60 £8.60 194.97 42,68 Yes
34052 4664 SE KING RD MILW | TYP2 WEEK 2 -122.614727 | 45447945 | 1000 ADT 86826 26.00 56.41 53,41 151.23 27.30
34191 | 10125 SE HOLLYWOOD AV [ MiLW LOC AT SOUTHERN PROPERTY LINE OF ABDRESS, ON HOLLYWOQD -122.602658 | 45.448322 | <1000 ADT 1790 26.00 45.10 42.10 0.00 42.10
34192 10144 SE 43TH AV MILW | TYP2 WEEK 2 -122,612476 | 05.449444 | >1000 ADT 4911 26.00 £2.05 59.05 0.00 33.05
34036 9656 SE 44TH AV Milw | TYPL -122.617054 | 45453077 | <1000 AOT 65144 26.08 73.99 70.99 155.71 44.91 Yes
34148 5225 SE IACKSON ST MILw | TvP1 -122.609222 | 45,445762 | <1000 ADT 35084 26.11 57.98 54.98 169.25 28.87
24023 5404 5E LOGUS RD MILW | TyP2 WEEK 2 .122.607280 | 45.450387 | >1000 ADT 13628 26.20 45,43 42.43 178.84 1623
34147 9523 SE 40TH AV MILW | TYp2 -122.622262 | 45.454084 | <1000 ADY 42701 26.20 92.29 89.29 162.16 63.09 Yes
33151 9667 SE 49TH AV MiLw | Typ2 WEEK 1 -122.612898 | 45.453214 | >1000 ADT 14153 26.20 53.17 50.17 164.72 23.47
34107 10750 5E HOME AV MiLw | Typz WEEK 3 .122.611737 | 45.445214 | >1000 ADT 5742 26.30 52.50 49,80 156.23 23.50
24011 9941 SE STANLEY AV MILW | TYP2 WEEK 2 122 604662 | 45.450458 | >1000 ADT 80500 16.33 17.79 34.79 169.51 8.46
34060 4828 S5E WILLOW 5T MILW | TYP1 -122.613294 | 45.452012 | <1000 ADT 9453 26.58 57.78 54.78 162.92 28.20
34040 4§13 SE ROCKWOQOD 5T MILW | TYP2 WEEK 1 -122.613502 | 45.453296 | >1000 ADT 1E255 27.00 57.59 54.5% 162.36 27.59
24077 10593 SE 47TH AV MILW | TPl -122.614507 | 45446726 | <1000 ADT 65818 27.00 57.18 54.18 153.10 27.18
34110 10722 SE 55TH AV MILW | TPl -122.606658 | 45.444787 | <1000 ADT 25752 27.00 53.34 60.34 182.14 35.64
34173 9712 SE 4BTH Av MW | TYPI -122.615370 | 45.452817 | <1000 ADT 26926 27.00 §8.78 65.78 161.20 38.78
34027 9405 S€ 428D AV MILW | Tvp2 WEEK 1 NEED FLAGGERS FOR CLEANING -122.620217 | 45.454567 | >1000 ADY 150788 27.20 81.94 78.94 156,61 51.74 Yes
34088 10236 SE 4157 CT MILW | TPl CUP MEDALLION -§22.620227 | 45.449127 | <1000 ADY 27120 27.42 9144 88.44 186.77 61.02 Yes
34098 | 5464 SE WOODHAVENST | MILW | TYP1 -122.606691 | 45.443018 | <1000 ADT 16177 27:67 59.03 56.03 172.15 28.36
24075 10463 SE 47TH AV MILW | TYP1 -122,614412 | 45.447576 | <1000 ADT 70065 28.00 56.56 53.56 149.61 26.56
34090 10527 SE 44TH AV LW | TYpi ACTUALLY ON HARRISON, SOUTH EAST OF PROPERTY USTED -122.617093 | 45.446666 | <1000 ADT 144511 28.00 69.80 66.80 179.34 36.80
34029 9475 SE 407TH AV MiLw | TYpl WEEK 1 -122.622262 | 45.454301 | >1000 ADT 50464 28.11 92.29 89,20 161.16 £1.18 Yas
34023 3739 SE OLSEN 51 MILW | TyP2 WEEK ] -122.623664 | 45.454860 | >1000 ADT 39900 28.17 57.00 84.00 160.58 55.83
34122 | 4705 SE WASHINGTON ST | MILW [ TYP2 WEEK 4 -122.614004 | 45.443034 | >1000 ADY 4142 28.30 £2.34 59,34 174.26 3104
34108 4993 SE MONROE §7 miLw | TYp2 .122.612120 | 45145195 | >1000 ADT 11047 28.33 52.80 49.80 154.91 21.47
34061 9827 SE 49TH AV Milw | TYp2 WEEK 1 -122.612599 | 45,452162 | »1000 ADT 58242 28.43 57.78 54.78 166.03 26.35
34145 11192 S€ $IND CT MILW | TYP] -122.610641 | 45.442345 | <1000 ADT 32823 79.00 54.53 51.53 153.17 72.53
44002 11E55 SE 32ND AV MiLw | Tvpl UNDER LOW HANGING POWER LINES, HARD 10 CLEAN -122.630365 [ 25.437604 | <1000 ADT 9070 29.00 43.07 40.07 0.00 11.07
34112 11104 SE HOME AV MW | TYP? WEEK 4 -122.611875 | 45.442887 [ >100¢ ADT 25752 29.10 56.53 53.53 164.07 24.43
34008 8954 SE 43RD AV LW | TYP) 122.618415 | 45.4582894 | <1000 ADT 45987 29.20 50.71 a7.71 158.3} 18.51
34022 4710 SE FIELDCREST DR MILW | TYP1 -122.614666 | 45454906 [ <1000 ADY 40200 19.42 55.17 5217 157.83 22.75
24021 5838 5S¢ MONROE ST MILW [ TYP2 WEEY, 3 -122.602094 | 45.444601 | >1000 ADT 33809 29.50 63.81 66.2) 201.98 37.31 Ves
34D30 9631 SE 42ND AV MILW | TYP2 WEEK 1 -122.620212 | 05,853502 | >1000 AD1 24307 29.50 95.29 92.29 157.09 £2.79 Ves Yes
34070 4705 SE LOGUS RD MILW | Trez WEEK 2 IN BARKDUST, BERIND BUSHES -122.624700 | 45.450534 [ >1000 ADT 60284 29.50 6.25 £3.25 160.89 33,75
34024 3739 SE QLSEN ST MILW | TYP2 WEEK ) .122.623687 | 45.454804 | >1000 ADT 39900 29.58 87.00 84.00 161.01 54,42
34008 8929 SE 42ND AV MILW | TYP2 WEEK 1 ON ROSWELL -122.620391 | 45.458527 [ >1000 ADY 127501 29.80 55.18 52.38 1532.26 22.58
34053 11615 SE 54TH AV MILW | TYP1 -122.607545 | 45.443130 | <3000 ADT 32356 29.92 59.03 56.03 165.84 76.1)
34067 9907 5€ 4BTH AV MILW | TYP1| DRYWELLIS DEEPER THAN 30 F1, BUT ONLY HAVE ENOUGH TUBES ON VACTOR TO CLEAN TO 30 FT. .122.613772 | 45.451270¢ | <1000 AD1 41711 30.00 63.32 60.32 163,17 30.32
34169 4545 SE GARRETT CR MILW [ Tye] 122.615460 | 45.444338 | <1000 ADT 197250 30.00 64.98 §1.98 177.59 31.98
34111 11017 SE HOME AV MiLw [ Tve2 WEFK 4 -122.611828 | 45.443344 | >1000 ADT 25752 30.30 56.53 5353 161,08 23,23
34127 11002 SE 60TH AV MILW | TYP1 -122.600687 | 45.443603 | <1000 ADT 36296 30.30 70.06 67.05 198.03 36.7%
34113 11104 S5E HOME AV MILW | TYP2 WEEK & 122611889 | 45.442819 | >1000 AD? 25751 3067 56.53 53.53 164.45 22.86
34011 4764 SE LOGUS RD Mitw | Tvp2 WEEY 2 -122.613559 | 45.450856 | >1000 ADY 45987 31.00 63.76 60.7% 164.81 29.76
14143 11267 SE 48TH CT MILW | TYP1 .122.613042 | 45.441649 | <1000 AD1 5282 31.2¢ 52.36 59.36 170.98 28.16
30156 | 4645 S€ WASHINGTONST | mnw | TvP2 WEEK 4 -172.614146 | 45.443012 [ >1000 ADT 4522 31.20 62.34 59,34 173,74 18.14
34103 11003 SE WOOD AV MILW | TYP1 -122.608724 | 45.443595 | <1000 ADT 16911 31.42 56.03 53.03 164.46 21.63
24014 10254 SE 36TH AV MILW | TYP1 122625985 | 45.448940( <1000 ADT 76621 31.90 77.49 74.4% 165.06 46.91
34114 11112 58 HOME AV MILW | TYPZ WEEK & -122.611908 | 45.441662 [ >1000 AD1 25751 32.00 58.52 55.52 164.73 21.52
34116 $001 SE PARK ST MILW | TYP2 WEEK 4  ATINTERSECTION: ON HOME AVE -122,611876 | 45.441437 [ >1000 ADT 31706 32.00 §1.14 58.14 168.30 26.14
34020 4753 SE HARRISON 51 MILW | TYP .122.613844 | 45.446570 | <1000 ADY GSB18 32.08 £3.37 50.37 152.29 1B.29
34140 434 SE ROCKWOODD ST MILW | TYP1 DRYWELL 1S ACTUALLY IN 40TH CT TO THE WEST OF ADDRESS -122.617924 | 45.453945 [ <1000 ADT 9957 32.60 74.8] 71.81 155.43 16.21 Yes Yes
34144 11192 5£ 52ND €T MILW | TYPL -172.61065) | 45.442388 | <1000 ADT 32818 3260 54 53 51.53 152.04 18.93
24033 5206 SE LOGUS RD MiLw | TYP2 WEEK 2 -122.609425 | 45.450420 [ »1000 ADT 28338 33.30 51.73 48,73 177.33 15.43
24003 3898 SE WAKE 5T MILW | TYP1 BUIRED -122.622767 | 45.456873 | <1000 ADT 34442 33.50 70.18 67.19 158.22 33,68
34045 9665 SE 43RD AV MIiLw | TYP2 WEEK J .122.618550 | 45,452972 | »1000 ADT 26500 3350 8B.64 BS.64 157.32 52.14 ves Yes
34115 11134 SE HOME AV MILW | TYP2 WEEK 4 -122.611900 | 45.642533 [ 1000 ADT 25751 33.60 58.52 55,57 165.37 31.92
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Attachment A

UIG Preliminary System-Wide Assessment

City of Miveaukie. Dregun

uic o Address Owner | Type Qualifier Ralsed Longitude Latitude ADT ‘";}:::::t::;a UIC Depth Average E:::;; to Water Season(a'le:i:h bW Surface Elevation | Vertical S$eparation Distance T\':::‘:’i\::; h\::::iﬂ\z!;::f
24010 10256 5€ 38TH AV MILW | TYP1 -122.623405 | 45.449253 | <1000 ADT 46214 33.70 88.81 85.81 176.37 52.11
34049 4215 SE KING RD MILW | TyP2 WEEK 3 -122.618615 | 45.448037 | 1000 ADT 5250 13.83 81.83 78.83 183.37 44.83
24004 9044 SE 39TH AV MILW | TYP1 BEHIND CURB IN DIRT -122.622550 | 45.456816 | <1000 ADT 34442 34.00 70.1% 67.19 159.36 33.18
34087 10205 SE415T CT MILW | TYP1 CUP MEDALLION -122.621115 | 45.449139 | <1000 ADT 27719 34.00 94.83 91,83 187.53 57.83 Yes
34091 10477 SE 53R0 PL MILW | TYP1 -127.608009 | 45.447590 | <1000 ADT 19673 34.00 63.00 50.94 192 18 26.84
34092 10592 SF 55TH Av MILW | TYP1 -122.606600 | 45.445406 | >1000 AGT 29467 34.30 £8.46 65.46 193,15 31.16
34048 10360 SE 43R0 AV MILW | TYP2 WEEK 3 -122.618476 | 45.448429 | >1000 ADT 5227 34.70 81,03 §0.03 175.48 45.33
24015 10229 58 38TH AV MiLw | T¥P1 -122.623579 | 45.449095 | <1000 ADT 93384 35.00 88.81 B4.E1 176.37 50.81
34108 4993 SE MONROE 5T MILW | TYP2 WEEK 3 -122.612279 | 45.445201 | 1000 ADT 21816 35.00 52.80 49.80 154,78 14.80
34034 4341 SE ROCKWDOD ST MILW | TYP2 WEEK 1 -122.617913 | 45.453768 | <1000 ADT 32632 15,50 77.52 74,52 156.02 39.02 Yes Yec
34109 4972 SE MONRQE &1 MILW | TYP2 WEEK 3 APPROX. 15 SOUTH OF PHONE POLE ON EAST SIDE OF FENCE -122.611966 | 45.445032 | >1000 ADT 25751 35,50 52.80 40,80 154.90 14.30
24012 5621 SE LOGUS RD MiLw | Typ2 WEEX 2 -122.606137 | 45.450463 | >1000 ADT 12094 16.00 42.18 39.18 174.07 3.18
34094 10722 SE 55TH AV MILW | TYPI .122.606657 | 45.444B29 | <1000 ADY 13853 36.50 6334 60.34 182 02 36.24
tnactive Uils
14028 4200 SE COVELL ST MILw | TYP: DECOMMISSICNED -122.619851 | 45.454548 | <1000 ADT 21105 0.00 80.24 77.24 155.78 77.24
30153 | 11800 SESTANLEYAV | MuLw WAS A WEEK & THIS 1S NOW A SEDIMENTATION MANHOLE. DRYWELL RECORDS SAVED. 3105515 -122.602973 | 45.438233 60571 5.67 58.33 2.00 159.65 0.00 yes Yes
CURRENT MANHOLE NUMBER
3404] 4813 SE ROCKWOGD ST MILW | TvP2 NOT RAISED. UNDER DRIVEWAY BEHIND CATCH BASIN. Not Rasied | -122.613509 | 45.453257 | >1000 ADT 18255 0.00 57.59 54.58 162.64 54,59
24028 103425 SE 42ND AV MHLW | TYP2 OISCONNECTED BUT NOT DECOM'D -122.619663 | 45.447985 | >1000 ADT 0 0.00 56,33 83.23 189.25 83.23
34017 4307 5€ FIELDCREST AV MILW | TYP1 NOT RAISED DSSCONNECTED BUY NOY DECOM'D Not Rasied | -122.619674 | 45.455548 | <1000 ADT 15340 0.00 75.06 72.06 159.01 72.06 Yes
33026 9303 5¢ 42ND AV MILW | TYP2 NOT RAISED UNDER CONCRETE DRIVEWAY, DISCONNECTED Not Rasied | -122.620296 | 45.454856 | >1000 ADT 46261 0.00 §1.94 78.94 156.59 78.94 Yes
34123 1112) SE 47TH AV MILW | TYP2 NQT RAISED DISCONNECTED BUT NOT DECOM'D Not Rasied | -122.614276 | 45,442962 | >1000 ADT 63181 000 62.34 59,34 173.63 59.34
34174 | 4645 5F WASHINGTON ST | MILw [ TvP2 NOT RAISED DISCONNECTED FROM SYSTEM Not Rasied | -122.614186 | 45.443072 | 1000 ADT 22406 0.00 62.34 59.34 17283 56.34
24026 3305 SE MARY CT MiLw | 1vP1 DISCONNECTED BUT NOT DECOMMISSIONED [HOME QWHNER SGMETIMES BURRIES) -1272.628875 | 45.460196 | <1000 ADT 24273 13.40 54.36 51.36 145.49 17.96
34018 4212 SE FIELDCREST MILW | TYP1 RAISED AND DISCONNECTED, NOT DECOM'D -122.619679 | 45.455437 | <1000 ADF 15340 22.00 75.06 72.06 15%.06 50,06 Yes
34005 8731 SE 40TH AV Milw | T2 DISCONNECTED BUT HOT DECOM'D -122.622076 | 45.459456 | >1000 ADY 29601 23.00 46,39 43,39 150.96 20.39
34006 8685 SE 415T AV MILW | TYP1 DISCONNECTED BUT NOT DECOMD -122.621149 | 45460202 | <1000 ADT 78971 24.50 43.25 40.25 148.93 15.75
34004 2733 SE 40TH AV MILW | TYP2 DISCONNECTED 8UT NOT DECQM'D -122.622073 | 45,459526 | »1000 ADT 29599 30.60 46,39 43,39 15118 12.79
34003 8731 SE 40TH AV WMILW | TYPZ DISCONNECTED BUT NOT DECOM'D -122.622077 | 45.459506 | >1000 ADT 29599 33,50 46.39 43.39 151.11 9.89
Nolex
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Attachment B — Technical Documentation for the
Unsaturated Zone GWPD

1 Pollutant Fate and Transport Processes

An Underground Injection Control (UIC) device allows stormwater to infiltrate into the
unsaturated zone (i.e., variably saturated soils above the water table). The stormwater is
transported downward by matric forces that hold the water close to mineral grain surfaces.
During transport, pollutant concentralions are attenuated by the following processes:

« Volatilization. Volatilization is pollutant attenuation by transfer from the dissolved
phase to the vapor phase. Because 50il pores in the unsaturated zone are only partially
filled with water, chemicals with a high vapor pressure volalilize into the vapor phase.
The propensity of a pollutant to volatilize is described by the Henry’s constant. Because
volatilization is not significant at depths below most UIC bottoms (USEPA, 2001),
volatilization is not included in the unsaturated zone Groundwater Protechiveness
Demonstration (GWPD).

» Adsorption. Adsorption is pollutant attenuation by partiioning of substances in the
liquid phase onto the surface of a solid substrate. Physical adsorption is caused mainly
by Van der Waals forces and electrostatic forces between the pollutant molecule and the
ions of the solid substrate molecule’s surface, For organic pollutants, the unsaturated
zone GWPD simulates adsorption is a function of fi (fraction organic compound) and
K (organic carbon partitioning coefficient). For metals, the unsaturated zone GWPD
uses stormwater analytical data to estimate adsorption.

¢ Degradation, Degradation is pollutant attenuation by biotic and abiotic processes.
Abiotic degradation includes hydrolysis, oxidation-reduction, and photolysis. Biotic
degradation involves microorganisms metabolizing pollutants through biochemical
reactions.

+ Dispersion. Dispersion describes pollutant attenuation from pore water mixing, which
occurs because of differences in subsurface permeability.

2 Pollutant Fate and Transport Input Parameters

The unsaturated zone GWFD consists of an analytical model that simulates the effects of
adsorption, degradation, and dispersion based on user-specified input parameters from selected
references and available regulatory guidance. Input parameters to the unsaturated zone GWPD
mode] include soil properties, organic carbon content in the subsurface, and pollutant
properties, as described in the following sections:



+  Soil properties
o Total porosity and effective porosity (Section 2.1.1)
o Soil bulk density (Section 2.1.2)
o Dispersion coefficient and dispersivity (Section 2.1.3}
o Average linear pore waler velocity {Section 2.1.4)

«  Organic carbon content of the subsurface
o Fraction organic carbon (Section 2.2.7)

¢ Pollutant properties
o Organic carbon partitioning coefficient (Section 2.3.1)
o Distribution coefficient (Section 2.3.2)
o Degradation rate constant and half life (Section 2.3.3)
o Retardation fack | # rction 2.3.4)

2.1 Soil Properties

Soil propertes include total porosity, effective porosity, soil. bulk density,
dispersivity /dispersion coefficient, and average linear pore water velocity.

2.1.1 Total Porosity (7} and Effective Porosity (7.)

Tomal poruosily is the percent of pore space in a material. Porosities are correlated with soil type {e.g.,
sand, silt, gravel), and werc cstimated from Table 2.4 of Freeze and Cherry (1979). Specifically, the
midrage porosity was used. Lffective porosity 15 the percent of pote space through which tlow
occurs, as was estimated as 0.31 for the USA hydrogeologic unit from USGS (2008)

2.1.2 Soil Bulk Density (o)

Bulk density is the density of a soil, including soil particles and pore space. According to Freeze and
Cherry (1979), bulk density is calculated from totai porosity by the following formula:

py =2.65(1-7)
(B.1)

2.1.3 Dispersion Coefficient (0) and Dispersivity ()

Dispersion is the spreading of a pollutant plume caused by differential advection. The
dispersion coefficient, D, is defined as:

D=agv (B.2)
where:
v is average linear pore water velocity (L./T), and
@ is longituilinal dispersivity (L).

The dispersivity (and therefare the dispersion coefficient) is a scale-dependent parameter.
According to a review of tracer tests conducted under saturated conditions, dispersivity is
estimated as (Gelhar et al., 1992):

< — B3
“=10 (B.3)

wore:
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L is the length scale of transport (i.e., separation distance) {L).

However, according to a review of tracer tests conducted in the unsaturated zone, dispersivity
can be significantly less than would be estimated by Equation (B.3) (Gehlar et al., 1985):

Leact (B4)
10 100

Because the unsaturated zone under the UICs is at near-saturated conditions, this technical
L :
memorandum assumes that « = 0 which is less than saturated dispersivity, but is on the high

end of the reported range in unsaturated dispersivity.

2.1.4 Average Linear Pore Water Velocity (1}

Average linear pore water velodty is the rate that water moves vertically through the unsaturated
zone, and is directly proportional to soil moisture content (i.e., pore water velocity increascs as soil
moisture content increases). Soil moisture content is the percent of water in soil, and is equal to or
less than porosity. The unsaturated zone GWPD conservatively assumes that soils are fully
saturated, which is likely representative of actual conditions because of the near-constant infiltration
of water during the rainy season.

Darcy’s Law is {Stephens, 19906):

where:
u 1s specific discharge (L/T),
K. is unsaturated hydraulic conductivity (L/T), estimated from infiltration tests,

(O“WJ is the pressure gradient {L/L), and
ay

(@J is the head gradient (L/L).

97
In the unsaturated zone, [2—” = 1. When the unsaturated zone s stratified and pressure head is
averaged over many layers {(which is the case in Portland Basin sediments), [—%’5] =0. Undex
these conditions, equation (B.5) reduces to (Stephens, 1996):
v=-K, (B.6
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Average linear pore water velocity is calculated by dividing Equation B.6 by 0,31, the effective
porosity of the USA hydrogeologic unit (USGS, 2008).

2.2 Organic Carbon Content in the Subsurface

The organic carbon content in the subsurface is parameterized by traction organic carbon, a
dimensionless measure of the guantity of organic carbon in soil (i€, gearren / gson). Carbon in
unsaturated soil beneath a UlC is derived from two sources:

*  Organic carbon incorporated into sediments during deposition

+ Particulate matter (e.g., degraded leaves, pine needles, pollen, etc.) that is fiitered out of
stormwater and accumulates in unsaturated soil adjacent to UICs as stormwater discharges
from the UIC

Organic carbon incorporated into the Portland Basin sediments (i.e., Missoula Flood Deposits)
during deposition is relatively low; therefore, the unsaturated zone GWPD only considers organic
carbon that accumulates in the unsaturated zone soils due to filtering of particulate matter in
stormwater.

2.2.1 Fraction Organic Carbon (/o)

Stormwater contains organic carbon from degraded leaves, pine needles, pollen, etc. As stormwater
infiltrates into the unsaturated zone surrounding the UIC, the organic carbon is filtered out of
solution and the [, in soil increases over time because of the ongoing addition of organic carbon. An
estimate ol [ -based on the accumuldation of carbon in unsaturated soil was derived by calculating
the grams of organic carbon added to unsaturated materials surrounding the UIC during a 10-year
period. A 10-year accunulation period was selected because literature evaluating the longevity of
organic material in bioretention cells indicates that it lasts about 20 vears before it begins to degrade
(Weiss et al, 2008). The following equations were used in the analysis:

1= (4XpKi-¢) (B7)
liter Lpram ,

=(1)c B8
)( X{] 000 cm’ [] 000 mllllglams] ®8)
: B.9

P (B.9)

fro= L (B.10)

rDh + lDfJ(

where:
I = Average annual stormwater infiltration volume {cubic feet per year}
A = Areaofa typical UIC catclunent (square feet)
p=  Precipitation ((eet per yvear)
g= Evaporative loss fracton (dimensionless)
CL= Organic carbon loaded into the unsaturated zone beneath a UIC during a 10-year
period (grams)
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C=  TOC concentration in stormwater (milligrams per liter)

{= Time of carbon loading (years)
Poc =  Organic carhon weighl per unil unsaturated zone material volume (grams per cubic
centimeter)

5V = Material volume into which the organic carbon would accumulate because of
filtration and adsorption (assumed to be the volume of soil from 3 feet above the
UIC bottom to 5 feet below the base of the UIC, extending 1 foot from the radius of
the UIC) (cubic centimeters)

Jfe = Fraction organic carbon (dimensioniess)

£ Bulk density (grams per cubic centimeter)

Calculations of [, based on the filtering of TOC for the average and reasonable maximum scenarios,
are shown in Tables B-1 through B-4. First, the average annual precipitation was calculated trom
rain gages (Table B-1) and used to calculate the volume of stormwater that infiltrates into a UIC
(Table B-2) by Equation (B.7). Next, a time-weighted average total organic carbon concentration in
stormwater was calculated (Table B-3) and was used to calculate the grams of carbon added to the
unsaturated zone surrounding the UIC during a 10-year period by Equation (B.8), mass of organic
carbon per unit volume of material surrounding the UIC (p.) by Equation (B.9), and convert g te f.,
by Equation (B.10) (Tahle B-4).

2.3 Pollutant Properties

Pollutant properties include the organic carbon partitioning coefficient, distribution coefficient,
degradation rate constant/ half life, and retardation factor.

2.3.1 Organic Carbon Partitioning Coefficient {Ko.)

The organic carbon partitioning coefficient (Ku) 15 pellutant specific, and governs the degree to
which the pollutant will partiion between the organic carbon and water phases. Higher K. values
indicate that the pollutant has a higher tendency to partition in the organic carbon phase, and lower
K. values indicate that the pollutant will have a higher tendency to partition in the water phase.

Ko was assigned differently for PCP and other organic pollutants, according to the following
criteria:

» PCP. The K. for PCP is pH dependent, so K.s for the average and reasonable maximum
scenarios were estimated on the basis of the range of groundwater pH of shallow
groundwater.

»  All Organic Pollutants except PCP, For the average scenario, K, was estimated from
empirical regression equations relating K, to the octanol water partitioning coefficient (Kua)
and/or pollutant solubility. For the reasonable maximum scenario, K., was assumed to be
either the lowest-reported literature value or the K calculated by empirical equations,
which ever was lower (i.e,, more conservative).

2.3.2 Distribution Coefficient (Kq)
For organic pollutants, the distribution coefficient, Kq, was estimated from the following
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Ky =1,.Ky (B.11)
For metals, K4 was estimated from equations in Bricker (1998). The most important solid phases
for sorption of metals in environmental porous media are clays, organic matter, and

iron/ manganese oxyhydroxides (Langmuir et al., 2004). The distribution of a trace metal
between dissolved and sorbed phases is described by the following equation:

K, == (B12)

where:
C; is the concentration of the metal adsorbed on the solid phase (M/L?), and
Cu is the dissolved concentration (M/L53).

The value of Ky for metals can depend ona number of environmental factors, including the
nature and abundance of the sorbing solid phases, dissolved metal concentration, pH, redox
conditions, and water chemistry. Measured K values for a given metal range over several
orders of magnitude depending on the environmental conditions (Allison and Allison, 2005).
Therefore, site-specific K, values are preferred for metals over literature-reported Kys. Ka values
can be determined empirically for a particular situation from Equation (B.12) (Bricker, 1998).
The partitioning coefficients were estimated from total and dissolved metals concentrations and
total suspended solids (TSS) data. Sorbed concentrations were calculated by normalizing the
particulate metals concentrations to the concentration of TSS. For each sample, an apparent Ky
value was calculated for each metal from the following equation:

([Me], - [Me], )
[Me], xTSS

K, = %] 0° (B.13)
where:

[Me]; is total metals concentration (M/L3), and

[Me]; is dissolved metal concentration (M/L?)

Note that in Equation (B.13), metals concentrations are in micrograms per liter, and TSS are in
units of milligrams per liter.

Although the K;s are determined from systems containing lower concentrations of sorbing
particle surfaces than is typical of stormwater infiltrating through a soil column, this is
considered to be conservative because (1) the low levels of suspended solids in the stormwater
may resultin nonlinear sorption regime, in which case calculated K, values may be significantly
lower than would be expected in a higher surface area environment (i.e., the unsaturated zone),
and (2) site-specific Kgs calculated in the stormwater already account for the effect of dissolved
organic carban, which could lower apparent K. values by complexing with race metals, and
thereby shifting the partitioning to the solution.

2.3.3 Degradation Rate Constant (4) and Half Life (£)

Degradation rate is a chemical-specific, first-order rate constant, and depends on whether the
unsaturated zone is aerobic or anaerobic. The organic pollutants evaluated in the unsaturated
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zone GWPD are biodegradable under aerobic conditions (Aronson et al., 1999; MacKay, 2006);
therefore, it is expected that these compounds will biodegrade to some extent within the
unsaturated zone after discharging from the UIC, Metals are not included in this section
because they do not undergo biodegradation.

Aerobic biodegradation rate constants were compiled from a review of the scientific literature,
including general reference guides as well as compound-specific studies. The review included
degradation in soils, surface water, groundwater, and sediment, Soil aerobic degradation rates
were considered to be most representative of UIC field conditions and these are summarized for
each of the compounds of interest. First-order rate constants are generally appropriate for
describing biodegradation under conditions where the substrate is limited and there is no
growth of the microbial population (reaction rate is dependent on substrate concentration rather
than microbial growth). Because of the low concentrations of the organic pollutants detected in
stormwater, it is appropriate to consider biedegradation as a pseudo-first-order rate process for
the UIC unsaturated zone scenario.

The ranges of biodegradation rates representative of conditions expected to be encountered in
the unsaturated zone beneath UICs are summarized in Table B-5. Summary statistics provided
in Table B-5 include number of measurements, minimum, maximum, mean, 25t and 50t
percentile (median) values. For the average scenario, the median biodegradation rate was used.
For the reasonable maximum, the 25% percentile biodegradation rate was used.

The half-life of a pollutant is the tine required for pollutant concentration decline to one half of
its initial value. Half-life is calculated by the following formula:

h= mf) (B.14)

where:
k is the first-order rate constant (T-), and
f 1s the half-life (T}

2.3.4 Retardation Factor {K)

The retardation factor, R, is the ratio between the rate of pollutant movement and the rate of
pere water movement. For example, a retardation factor of 2 indicates that pollutants move
twice as slow as pore water. The retardation factor is estimated by equation 9.14 of Freeze and
Cherry (1979):

R=1 +———(P*’ XK.) (B.15)
7

where:
Py is s0il bulk density (M/L3),
Ko 1s the organic carbon partitioning coefficient (L*/ M),
foc 1s fraction organic carbon (dimensionless), and
1 is total porosity (dimensionless).

R £ TN P R S (O (YR L HEete meneluiiores no o vioginestersnluttnt



3 Governing Equation for Unsaturated Zone GWPD

A one-dimensional pollutant fatc and transport equation was used to estimate the magnitude of
pollutant attenuation during transport through the unsaturated zone. This constant source
AdvecHon-Dispersion Equation (ADI) incorporates adsorption, degradation (biotic and
abiotic), and dispersion to estimate polititant concentration at the water table (e.g., Watts, 1998).
This equation is provided below:

C(é-h 2 - _]2_[(6 g )erfc(/ff\2 )+ (eB' lerfe(8, J] (B.16)

where;

and:
I is distance in the vertical direction (L),
v is average linear pore water velocity (L/T),
D is the dispersion coefficient (L2/T),
R is the retardation factor (dimensionless),
k is the first-order degradation constant (T ),
t is average infiltration time (T),
Cy is initial pollutant concentration (M/L3),
C(y, 1) ts pollutant concentration at depth iy and time f (M/1?), and
erfc is complementary error function used in partal differential equations

Equation (1) is an exacl solution to the one-dimensional ADE. The exact solution can be used for
both short (i.e., less than 3.5 meters) and long transport distances (greater than 35 meters;
Nevilte and Vlassopoulos, 2008). An approximate solution to the 1-dimensional ADE has also
been developed, and can only be used for long transport distances. The unsaturated zone
GWPD uses the exact solution to the ADE.
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With the exception of infiltration time (1), the input parameters were described in Section 2.
Infiltration time is the length of time during the year that stormwater discharges into a UIC and,
therefore, migrates downward through the unsaturated zone. For modeling purposes, the
duration of the rainy season is estimated to be 7 months. Because stormwater discharges into UICs
only when the precipitation 1ate exceeds a threshold value, the infiltration time is dependent on
the occurrence of rain events equal to or greater than this amount. The DEQ (2005) permit fact
sheet for the City of Portland assigns a threshold precipitation rate of 0.08 inch/hour for
stormwater to discharge into UlCs. The unsaturated zone GWPD conservatively assumes that
stormwater discharges into UlCs at one-half of the threshold precipitation rate (i.e., 0.04
inch/hour). Precipitation and infiltration times from 1999 to 2011 in the City are shown in
Table B-1.

The key assumptions in-applying this equation include:

» Transport is one-dimensional vertically downward from the bottom of the ULC to the
water table (Note: water typically exfiltrates from holes in the side of the UIC, as well as
from the bottom).

» The stormwater discharge rate into the UIC is constant and maintains a constant head
within the UIC to drive the water into the unsaturated soil. (Note: stormwater flows are
highly variable, short duration, and result in varying water levels within the UIC
dependent on the infiltration capacity of the formation.)

« Pollutant concentrations in water discharging into the UIC are uniform and constant
throughout the period of infiltration (Note: concentrations are variable seasonally and
throughout storm events).

¢+ The pollutant undergoes equilibrivim sorption (instantaneous and reversible) following a
linear sorption isotherm.

+ The pollutant is assumed to undergo a frst-order transformation reaction involving
biotic degradation.

+ The poliutant does not undergo transformation reactions in the sorbed phase (i.e, no
abiotic or biotic degradation).

s There is no portioning of the pollutant to the gas phase in the unsaturated zone.

» The soil is initially devoid of the pollutant.

The unsaturated zone GWPD provides-a conservative simulation of pollutant fate and transport
for the following reasons:

s« Modern UICs are constructed with a solid concrete bottom so stormwater is discharged
horizontally through the sides of the UIC at up to 20 feet above the bottom of the UIC
and then migrates vertically downward. Thus, the assumption that stormwater flows
vertically downward from the base of the UIC underestimates the travel distance of
stormwater in the unsaturated zone.
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» Stormwater flow from the UIC is assumed to be constant with a uniform flow through
the unsaturated zone, while in reality stormwater flows are highly variable and short in
duration resulting in varying water levels within the UIC depending on the infiltration
capacity of the formation. Thus, the UIC periodically will fill with water and then drain.
This will cause variable flow from the UIC. 1t is not feasible to simulate complex cycles
of filling and drainage for each UIC. Thus, the simplified approach is implemented in
which the analytical solution is used to predict concentrations at a time corresponding to
the period over which the UIC likely contains water. This approach is conservative
because it predicts the maximum infiltration that would be expected at the water table
sustained for the period during which the UIC contains water.

» Pollutant concentrations are assumed to be constant, while in reality they are variable
throughout storm events. This likely over-predicts the concentration throughout the
duration of a storm event. In addition, the unsaturated zone GWPD does not take into
account pollutant attenuation that occurs while in the UIC (i.e, through adsorption to
sediment or organic matter in the UIC) before entering the surrounding soil.

4 Infiltration Tests for Calculating Average Linear Pore Water
Velocity

Infiltration tests are conducted to estimate hydraulic conductivity (a proportionality constant
that, under unsaturated conditions, is equivalent to specific discharge [see Equation B.5]).
Pump-in tests consist of injecting waler into a UIC at a known rate uniil the water level in the
UIC stabilizes. Figure B-1 shows a conceptual diagram of a UIC during a pump-in test.

Tu

Figure B-1. Pump-in test conceptual model,

According to USDI (1993), horizontal hydraulic conductivity in the unsaturated zone is
calculated from a pump-in test by the following formulae:

K =

5
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where!

h
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wh(h + 2T, ) Q

K. is saturated hydraulic conductivity (L/T),

h is the height of the stable water level above the UIC bottom (L),

[ is the depth of the UIC from ground surface to bottom (L)
T. is the separation distance between the water table and stable water level in the UIC (L),

(Q is the rate water enters the UIC when the water level is stable (L3/T), and
v is the radius of the UIC (L).

(B.17)

(B.18)

In the unsaturated zone beneath UICs, specific discharge is equivalent to unsaturated hydraulic
conductivity (¥,). However, the fate and transport analysis uses saturated hydraulic
conductivity (K;) in Equation (B.5) to calculate groundwater velocity. Because of the tortuosity
of unsatwrated flow paths, K., is always smaller than K; (usually by several orders of
magnitude); therefore, using K in Equation (B.5) is conservative. Because water is transported
verlically through the unsaturated zone, the horizontal hydraulic conductivity calculated by the

pump-in test must be converted to a vertical hydraulic conductivity.
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Table B-1
Precipitation, 1999 - 2011
City of Milwaukie, Oregon

T T Hours With>0.04 = Days with > 0.04
Year Prealclpltahon Precipitation inches/hr intensity inches/hr intensity
(inches) (feet) .
| {hours) (days)
2011 47.40 4.0 441 | 184
2010 53.73 4.5 A 8 201
2009 33.14 28 | 303 o 126
2008 T32.12 | 27 ' 283 N 11.8
2007 | 38.89 3.2 389 162
2006 | 44.40 ’ 3./ 417 17.4
2005 355 28 291 121
2004 | 2832 24 249 10.4
2003 3896 3.2 ' 378 15.8
2002 5.5 25 284 1.8
2001 3124 26 | 299 12,5
2000 | 2406 20 27 95
1999 3672 31 352 14.7
Maximum 53.73 448 ' 48?2 20.1
RITHHTITEE M 2.01 227 a5
iAmec 36.34 3.03 Y 141
Median 33.55 2.80 303 126
Geomean | 3557 ’ 2.96 330 B 15.7
Notes

Data from Harney Streel Rain Gage at 2033 SE Harney Strecl, available online at the City of Portland HYDRA Rainfall Network:
http://orwater.usgs.gov/non-usgs/ bes/

¢
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Table B-2

Stormwater Infillration Volume
City of Mitwaukie, Oreqon

Impervious Annual Precipitation, P Evaporative Infiltration Infiltration
Area, A (Geometric Mean, 1999 - 2011) | Loss Factor,e ~ Volume, I Volume, I
(ft) (ft/ y1) () ({t*/year) (cm®/y1)
36,225 2.96 026 @ 79468 @ 225E+00 @
Notes

{1) Average impervious arca based on delineahons for 194 UIC drawnage basins in the Gty of Milwaukie.

(2) Evaporation Lass Factor from Snyder and otelrs (1994)
[7) Calculated by the tallowing equation: 1 = (A)P)(1+)
f = feet

cm = centimeters

v:aior Solutlans, Inr.
PAPortlandy374 - Brown & Caldwell\0O3 - City of Milwaukie Risk Model\Tables\APFENDIX B TABLES




Table B-3

Total Organic Carbon in Stormwater
City of Mitwaukie, Oregon

Average Scenario

Reasonable Maximum

TOC Concentrations (calculated using mean Scen-ano .
TOC (calculated using minimum
) TOC)
: ) Weighted | Weighted
Time Period Months (HI:““;‘L) ( rrr:%?L) (I‘:L;E) Weighting | Mean TOC| Weighting  Mean TOC
I
& S5 e /L (mg/L)
Fall Oct, Nov ™ T15 31 554 205 2% 2/9 2%
Winter Dec, Jan, Feb,Mar @ |61 025 97 25 51 L 9 44% 1 819 [ 4/9 44% 1.4
Spring Apr, May, June M ol27 19 23.8 7.6 3/9  33% 3/9 . 33%
Notes

{1} Data from Clackamas County WES
(2) Datw from City of Gresham

{3) Data {rom Gity of Portland and City of Milwaukie

mg/L = milligrams per liter

’ 1

L'I

Water Solutlons, inc.
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Table B-4

Fraction Organic Carbon
City of Mitwaukie, Oregon

CL Calculation SV Calculation poc Calculation f,. Calculation
. . uUlIC 3' Above | 5'Below _
Infilt i

Vlo.l:::n Carborn Concentration | Time C;)nversflon cL UdIiC radius + base base V:ijie Poc 3 ngll;ty ¢

(‘m‘%/ 1) (mg TOC/1000 cm’) | (years) e;ctc:z o r?ch;S 1 foot volume volume 2 (g TOC i}])er cm ; oc

C J -

) gtog (cm) (em) (em?) (em’) soil) (g/em’)

Average Scenario 2.25E+09 B.19 10 | 1,000,000 184,195 60.96 091.44 1,333,723 | 4001170.42 | 5,334,894 0.034526425 1.66 0.020375
Reasonable Maxi .
Seor ;;2 ¢ Viaamum 2.25E+09 1.44 10 1,000,000 32,404 60.96 | 9144 | 1,333,723 | 4001170.42 | 5,334,894 | 0.006073976 1.66 | 0.003646
Noles

cm = centimlers

mg = milligrams Equations:

g = Ducrograms

- : . , | Titer I 'gram CL
1 = grams CL=INC K 1 = = Pu
yr = year ( X X {1,000 cm“,(l,OOO milligrams] Poc = [N % Ju = 2.+ P

CL = Organic carbon loaded into the unsaturated zone beneath a U1C during a 10-year period
I = Average annual stormwater infiltration volume

C =TOC concentration in stormwater

! = time of carbon loading

Foc = Organic carbon weight per unit unsaturated zone material volume
SV = material volume into which the organic carbon would accumulate because of filtration and adsorption (assumed to be the soil from

three feet above the UIC bottom to five feet below the base of the UIC, extending 1 toot from the radius of the UIC (equation nol shown)
fu = fraction organic carbon
2, = bulk density

L‘ |
Waler Solu;inu;, ne.
P:\Portland\374 - Brown & Caldweli\003 - City of Milwaukie Risk Model\Tables\APPENDIX B TABLES



Table B-5

Biodegradation Rates
City of Mitwaukie, Oregon

_ First-Order Biodegradation Rate (day™)
Compound _ . 95 .
N Moedinn Mean | Maximuom L | Minfmum
\ | . percentile
Benzo(a)pyrene ' 38 003 ' 00021 | 0015 000026 | ND
_ Di-(2-cthylhexyl)phthalate ° 34 0015 | 0021 | 0082 001 | 0.004
pCP? 0| 0206 0.221 0.361 0.1695 0.139

Notes:

' Rate constanls under aerobic condibions in soil were compiled from Aronson et al. (1999) Ashok et a). (1993); Bossar| and Bartha
{1986); Carmichael and Pfaender (1997); Coover and S5ims (19587); Deschenes el al. (1996); Grosser et al. {1991); Grosser el al, (1993);
Howard at al. (1941); Keck et al (1989); Mackay et al. (2006); Mueller et al. (191); Park et al. {1990); and Wild and Jones (1993).

 From Dorfler et al. (1996); Efroymson and Alexander (1994); Fairbanks el al. {1985); Fogel el al. (1995); Maag and Loekke (1990);
Mayer and Sanders (1973); Ruedel et al. (1993); Schanitzer el al. (1988); Scheuncrt et al. (1987) and Shanker et al. {1985},

¥ From Schmnidt et al, (1999) and D' Anpelo and Reddy (20000

i
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Attachment C
Table C-1. Pollutant Fate and Transport

Groundwater Protectiveness Demonstration

Metals PAHs SVOCs
Parameter Symbol Units Lead Benzo(a)pyrene PCP dl-{2-ethylhexyl} phihalate
Reasonable Reasonable Regasonable
Soomalp | Mamum | S0% | Maxmum [ average Seenaro| Maximam | SRS | CENEE
Scenano Scenario Scenario
VIC Propertiss Distance Needed to Reach ¥ m 0.00283 0.0130 0.00044 0.0079 0.14 2.85 0.0090 0 1589
MRLs y H 0.00926 0,043 0.00145 0.02586 0.47 9.34 0.029 0.52
Conceniralion Cq mgil 0.50 ! 0.50 ! 0002 ! 0.00z ' 0.01 ' 0.01 ' 0.06 ! 0.06 )
Infikration Time t d 13750 | 13750 7 1375 7 7276 13,75 ? 1375 ¢ 13.75  ? 13,75 !
Poilutent First-Order Rale Constant ¥ g’ 1.30E-Q3 * | 260E-D4 * 22MED2 * 1.38E-02 ' 150E-02 ! 1.00E02 °
Propeniss Hall-Life N g 1 5332 ° | 26660 ° 314 5 a9 * 462 " 893
FPhysical and Soil Porosily n - y 0.375 | D375 % 0375 ° 0.375 B p37s ¢ 0.375 e 0.375 ¥
Chemical Soit Sol! Bulk density Fo giem® 166 "9 1e6 T 1es T s ® 166  '° 166 ° 166 166 "™
Properties Fraclion Qrganic Carbon [ - Dozose | oopra ' | oozos " | oocsa [ oozes | o024 M
Orga"'i:g::;'e’nfa”""’n K Lhg 282185 7| 282185 877 703 | zze0 Y| 2200 YV
Distribution Coefficient Ky Lixg 1202704 7| 835040 | sS872 7 674 " 18.2 v 7 v 253.9 " 29,2 7
Pore Water Velocily v mid 037 * 075 ? 0.37 e 0.7% " 0.37 e 075 % 0.37 * 0.75 e
Caleviotions Relardation F aclor R - 5,316,360 2,363,084 25.937 2,980 B1.6 aa 1,122 130
Dispersion Coefficient D mig 5.16E-05 4.85E-D4 8.09E-06 2.94E-04 2 63E-D3 +.06E-01 1.E4E-D4 5.53E-03
Nomailized Dispersion D miig 5.71E-12 2.05E-10 3A2E-10 9 B7E-DG 3.22E-05 + 26E-02 1.46E-07 4.57E-D5
Normalized Velociy v mid 6.87E-08 3.16E-07 1.41E-05 2.50E-D4 4 47E-03 8.86E-02 3.25E-04 5.75E-03
Naormalized Degradation K d’ 0 ODE +00 0.00E+00 5.01E-D8 4.73E-08 2,71E-04 1.65E-03 1.34E-05 7.71E-05
Ay - - 0 00E~+00 {.00E +00 -1.5BE.06 -2,75E-06 -8 71E-03 -5 29E-02 -3.60E-D4 -2 13E-03
A - - 2.5BE+00 2.58E+00 1.81E400 1.83E+00 1.96E400 1. 955400 1.59E+00 1.68E+00
£ - . 1 DQE+00 1.00E400 1.00E+00 1.00E+00 9. 91E-01 9.48E-0 1.00E +00 9.98E-01
eric(fy) - - 2.63E-04 2.63E-04 7.03E-03 7.04E-D4 5.62E-03 5.80E-03 2.42E-02 2.43E-02
B, - . 2.00E+D1 2.00E+01 2.00E+01 2 00E+01 2 00E+01 2. E+0! 2 DOE+0} 2.00E+01
B - . 516E+400 5.16E +00 4.86E+00 & B6E+00 4.8BE+00 4.89E+00 4.75E+00 4,75E+00
@™ . - 4.85E+08 4.85E+08 4.85E+08 4B5E+08 4,89E+08 5, 12E+08 4.85E+05 4.B6E+08
erte(8;) - - 2.84E-12 2.64E-13 6,20E-12 6.20E-42 4.96E-12 4.73E-12 1 89E-11 1.89E-11
C“"fﬁg:,’: rﬁ;.:q‘:ﬁf‘ely moiL 1.00E 04 1 UOE-04 1.00E-05 1.00E-05 4 0DE-05 4.00E-05 1.00E.03 1 00E-03
MRL [ moiL 1.00E-04 1.00E-04 1.00E-05 1 0OE-05 4,00E-05 4 0OE-05 1.00E-03 41.00E-03
Action Level C g/t 5 DOE-01 E 2.00E-03 i 1 00E-02 w 6.00E-02 «

NOTES (SEE APPENDIX B FOR CITATIONS)
' Equal to the action level in Table 1 or Table 2 of the July 2012 deshl UIC WPCF perenit 1emplate
* Infiliration ime for lead is 1,000 years (1,000 years al 13,75 days per yset = 13 750 days}
tnfiltralion fime 15 the number ol hours {converted 10 deys) guring the year that stormwater infillrales nfo the UIC  Slormwater inflllralion 1s conservatively assumed Lo occur when the precipitalion rale is > 0 04 Ihchesfhour. Preciplialion dawa sourcs 1s the Harney Street rain gage ot 2033 SE Harney Streel (HYDRA, 2012)  Annual precipilation from 1899 (o 2011 were
T usaa In the gnalysls, and were averaged using the gaometric mesn
* Madlan bladegradetlon rate from a review of scientific iteraturs (see Table B-51or references).
¥ 25th percentile biodegradation rate from a review of sclenlific fiterature (seeTable B-5 for references}
‘10 percent of the average piodegradalion rate of PCP under aerobic conditions (see Table B-5 for references).
? 10 percent of the minimum biodegradation rale of PCP under eerobic condilions {see Table B-5 lor references)
® Calculatad from the fallowing tormula’ G, = Cee™™, whera C, Is concenlralion al time |, Gy is initial concentration. t (s lime. and k 1s biodegradation rate
? Madin (1890) identilies the QR as a coarse sand to silt  Therefore, Ihe midrange porosiy of a send from Freeze and Gnetry [1979), page 37, Table 2.4 1s used in this snalysis (range = 0.25 10 0.50)
'? Galculated by formula B.26 in Freeze and Chemy (1978). o, = 2,65(1-1}
! Esurnate ol 1, based on Joading of TOC In stomwater, see Appendix B for delails.
¥ Calculated from the equation of Roy and Griffin (1986), which relales K. (soll arganic carbon-water pariitloning coelficlenl) 10 water solubllty and ¥, {ottanal-water partilioning coetficient) as presented in Feller (1924)
' Because the ks reported in held studies were all higher than K, s calculated from K, (i.e., fieki-study K 5 were less consasvatlve), lhe reasonable maximum scenario uses Ihe K, catculaled by Roy and Grifiin (1985)
" The K. lor Penlachiorophenol is pH-dependent  Soll and groundwales pH are in equilibrium: therefore, 5ol pH can be estimated from groundwaler pH  Ph has been measured at lwelve USGS wells sereened a1 of near (he water fahle \n Portiand on the €asi si3e of ine willamelte River from 1897 10 2007. The average groundwales
PH &11he wells I3 6 4. and wes used for the “Average Scenario” This pH 15 consistent wilb shallow soit pH in Multnomah Counly {Green, t983) The PCP organic carbon panitloning coefllcient when pH = 6.4 Is 877 Likg {EPA (1986) - Appendix L Koc Values for fonizing Organics as a Funclion of pH] Because PCP )5 more mobile at
fighet pH. Koc 1o the “Reasonable Maximum Scenano’ 15 based on the average maximum groungwater pH al the USGS wells (Le . 6.6) This pH i< consistent with shallow soil pH In Mulinomah Couply (Green. 1983}, The PCP organic carban partilioning cogfficient when ph = 6.6 704 Likg
* Median K, lor iead, caloiated using stormwater anaty(ical cala collecieo by the City of Milwaukie 1n spnng of 2012 and an equahon from Bnckner { Y988)
'L 10th percentite K, for lead. calculaled using stommwaler analylical dara collecied by the City of Milwaukie in spring ol 2012 and an equalion from Brickner (1598)
'? K, calculaleo hiom the tolicwing equation; Ko = ([.)(K,.) (e.g., Walls, pg, 279, 1998)
"* Tha medlan average linear velodity calculated using the pump-in method a111 City ot Mibwaukie UICs  The pump-in melhed s oullined n LUSDI (pgs. B3 - 95, 1993}
" The 95% UCL on the mean of average linear velpclly baseo on 11 pump-in 1es1s al City of Milwaukie UICS, The pump-in method 15 outlingd in USD) (pge. B3 - 85, 1893). 95% UCL was calculaled vsing ProUCL Soltware Version 4.00.05 and the 95% Studeni’s-! UCL
) “® Acllon Levels from Table 1 and Table 2 of the July 2012 drafl UIC WPGF permil lemplale
wf
*ll-hﬁ;l.l..‘..-.lﬁ.:.
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ABBREVIATIONS
FAHs = Polynuclear Aromatic Hydrocarbons
8v0Cs = Bemi-Volalile Organic Compounds
VOCs = Volalile Crganic Compounds
FCP = Penlachlorophenol
USGS = Unfled States Geplogical Survey
UCL =Upper Confidence Level
MRL = Method Reporiing Limit
UIC = Undarground Injeclion Conirol
WPCF = Waler Pollution Contcol Facilitios
Oml = Quatemary Missoula Floed Deposils
EPA = Environmenlal Prolection Agency
TOC = Total Organic Carhon

d = days
glem’ = grems per cublc cenkmeter
fl = feel
= Liers per kiogram
m = melers

mig = melars per aay
m¢ = squars meters per day
ma/l = riligrams per liter

g
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Attachment C
Table C-2. Pollutant Fate and Transport

Alternate Action Levels

Metals 5VOCs
Parameter Symbol | Unls Zinc Copper Antimaony di-[2-ethylhexyl) phthalate
Average R:‘:i?n:zz:e Average Rr::i?r:jﬂe Average R:q:i?mnzfr:e Average Reasunable
Scenaro - Scenano X Scenario Scenario Maximum Scenario
Scenario - Scenario Scenano
UiC Propenties Transgort Distence ¥ m 0.31 [ER 0. .33 6.31 0.31 031 0.3
¥y ft 1.00 100 1.00 1.00 1.00 1.00 100 1.00
Concenlration Cu mofL 50.0 ! 50.0 ! 100 ! 10,0 ! 0,060 | 0.060 ! 0.30 ! 0.30 !
infillration Time t d 17 * -7 f 1 7 1 H B B 1375 ¢ 1375 °
Pollutant Firs1-Order Rate Conslant Y, g 1.50E-02 * 1.00E-02 *
Properties Hall-Life h d - = - w2  ° 693 ¢
Physical and Saif Porosily n 0375 | o037s 0375 | ®3s '] 0375 | o035 | b3z 7 03715
Chemical Soll Soil Bulk gensily P glem’ 166 | 1es ¢| tes | s | i | tes '] 186 * 166 *
fropertles Fraction Organic Carban [ - 00208 ° ooozs °
Organu-.C S::;;;:amuon K., Likg 1 1 12200 | az200 7
Distribution Coefficien) Ko L'kg 53263 '?| 22842 | 1%e30 24p0v  '%| 24927 % 9,675 ! 253.9 " 29.2 1€
Pore Waler velocily v mid 0.37 " Q.75 ® 0.37 v 0.75 R 0.37 v 0.75 * 0,37 " 0.75 '®
Calculations Retardatlon Facior R - 235,246 99,562 703,620 109,539 110,085 42,732 1122 130
Dispersion Coeflicieni [5] mrg 5.57E-03 1 14E-02 5.57E-03 1.14E-02 5,57E-02 7 14E-02 5.57E-03 £.14E-02
Normalized Dispersion D' mid 2,37€-08 1.14E-07 7.81E-09 1,04€-07 5.06E-0B 2.66E-07 4 96E-06 B.77E-05
Normahed Velocily v m/d 1.55E-06 7 ASE-0B 5,19E-07 6.81E-06 3,32E-06 1.75E-05 3.25E-04 5,75E-D3
Mormalized Dagradation K g 0.00E+00 0.00E+D0 0.00E+00 0.00E +00 0.00E +00 0.00E+D0 1.34E-05 7.71E-05
A 0.00E+D0 0.00E+00 0.00E +00 0.00E+0D 0.00E +00 0.00E+D0 <1.25E-02 -4 OPE-D3
An 7.86E+00 2.55E+00 $.43E+01 2.80E+GC 4,92E+00 5 37E-01 1.B2E+01 3.25E+00
et . - 1.00E+00 1.00E+00 1 DOE+00 1.00E +00 1,00E +00 1.00E+00 9 BBE-C1 9.965-01
erfc(Ay) - 9.99E.29 3I5E-04 1.08E-90 7.66E-05 3.47E-12 4, 4BE-01 5.03E-146 4.19E-06
B, - - 2.00E +01 2.00E+01 2.00E+01 2 OOE+Q1 2.00E+01 2.00E+D1 2.0DE+01 2.00E +01
By - 9.05€ +00 5.15E+00 1.50E+01 5.27E4+00 6.65€+00 4 S0E+00 1 B7E+01 5.53E+00
et 4 §5E +0B 4.B5E+08 4 BSE+08 4.85E+08 4.85E+08 4 B5E+08 4.91E+08 4.87E+D8
ertc(B;) - 1.79E-37 3.37E-13 2.13E-99 8.70E-14 534E-1 1 BYE-10 9.82E-155 5 48E-15
C°":§:'f:'ml;":’.:‘:;':'e’y c mgll | as7E-27 1.19E-02 1.06E-89 5.945.04 1.82E-13 1 62E-02 1.47E.146 1.00E-06
MRL C mglL 5.00E-04 5.G0E-04 1 DOE-D4 1 QDE-04 t O0E-D4 1.00E-04 1.00E-03 1.00E-03
Action Level C mgil 5 COE+0D * 5.00E-02 K 6.00E-03 » 6.00E-02 e

NOTES (SEE APPENDIX B FOR CITATIONS}
' Equal 10 the 10X the actlon level in Tabie 1 of the July 2012 drafi UIC WPCF permi templaie for zinc. antimony, copper, and cadmium, equal 1o 5X the action leve in Table 1 tor DEHP
* Infitration flme for metals is for 1,000 years (1,000 years gt 13.75 days per yaar = 13,750 days)

* Infliration ime is 1he number of hours during the year {convened 10 days) thal stormwaler Infittrales into the UIC  Slormwater infilfration is consarvatively assumed 10 cecur when the precipilation rate ig > 0.04 inghesfhour  Preciphiation data

source is {he Harney Streel rain gage sl 2033 SE Hamey Street (HYDRA, 2012) Annual precipliation from 1999 1o 2011 were used In the analysis, and were averaged using the geomeinc mean
* Median blodegradalion rale from a review of sclenliic fiteralure (see Table B-5 for references).
* 25th percenlile Dicdegradation rale from 8 review of sclenlific Meraluce (see Table B-5 for references).
¢ Calculaled from the tollowing formula’ C, = Cye™, where C, is concenlralion af lime 1. C, Is inilial concentranon, 11s time, and K is biodegradation rate
7 Madin {1990) identifies the Qff as a coarse sand 1o sit. Therefore, the midrange porosily of a sand from Fleere ang Cherry {1979) page 37, Table 2.4 is used In this analysis {range = 0.25 to 0.650)

® Calculated by formula B.26 in Freeze and Cherry {1978); p,, = 2.65(1-n).

¥ Estimate of f,, based on loading of TOC In stoimweler, see Appendix B 1or delails.

‘0 Calculated trom Ine equation of Roy and Gritfin { 1985), which relates K, (sou organic carbon-waler pantitioning coeficient) la water solubllity and K., {oclanal-water panilioning coeflicient) as presented In Feller (1994)

' Because the K5 reporied in lield sludies were all higher than K, s caloulated Jrom K, (i e,. held-sludy K, 5 were less conservalive), the reasonabie maximunt scenano uses the K., calculated by Roy end Griflin (1985)

*? Median K,, calculeted using slormwater discharge moniioring data from the Cily of Porllang ana an equation irom Brickner (1908)

*¥ 10th percentile K, calculated vsing stormwatet discharge monitonng data rom the Cily of Porlland and an equation from Brcknar {1558)

" Median X, lor copper. calulaled using stormwaler anelytical data collected by the Ciry of Milwaukie in spring of 2012 and en equalion lrom Brickner {1998}

** 101h percentlile K, lor copper, calculates using slormwater analytical dals collecled by the City of Milwaukie 1 spring of 2012 and an squation irom Bnckner (1998)

'6 K, calculated from the following equation; Kd = (1)K} {€.5 . Wahs, pg 279, 1998)

‘7 The medlan averege Iinear velocily calculaled using the pump-in method & 11 Clly of Milwgukie UICS  The pump-in methot s oulbned in USD) (pas. 83 - 95, 1893)

' The $5% UCL on the mean of average linear velocily based on 11 pump-in tesis bt City of Milwauke UICs  The pump-in melhod is owlined in USD [pgs 83 - 95. 1893) 95% UCL was calculaled using ProUCL Sofiware Version 4.00 05 and the 95% Siudents-1 UCL

'" Action Leve!s from Table 1 aad Table Z of the July 2012 draft IC WRCF permil lemplate
[
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ABBREVIATIONS
PAMS = Pownuclear Aromatic Hydrocarbons
SVOLs = Semi-Voiallle Organic Compounds
VOCs = Volatile Organic Cornpounds
PCP = Penlachlorophenot
USGS = Uniled $isles Geological Survey
UCL = Upper Confidence Level
MRL = Melhod Reporting Limlt
UIC = Underground Injection Comrol
WRCF = Water Pollution Conlrol Faciilios
Gmi = Qualernary Miszoule Flood Deposils
EPA = Envircnmenlal Proleclion Agancy
TOC = Tolal Organic Carbon

d = days
gfcm® = grams per cubic cenlimeler
A = feel
\ = Liters per kliogram
m = melers

mid = melers per dsy
m'/d = sguare melers per day
mp/L = milligrams per [Her

n
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Cily of Milwaukie Stormwaler Masler Plan

Appendix C: CIP Fact Sheets
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Capital Project Fact Sheet Prigrity Ranking No. 10
Project Name: Willow Detention Pond Retrofit
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Project Name Willow Detention Pond Retrofit
Project ID 11
Modeled System No. 1
Associated Subbasins JCD80, JCD9Q, JCDY1
Associated Modeled Pipes/Conduits
Objective(s) Addressed Water Quality Retrofit

Project Description

The existing Witlow Detention Pond is located at the end of 55" Avenue, south of Firwood Street. By topography, the
pond appears to drain approximately 15 acres of residential area in subbasin JCD80, located in the northeastern
portion of the City. As-built information on the pond inlet and outlet structure was not available at the time of this
study; however, it is assumed that the pond was designed for flood control and was not constructed with water quality
features. During design, the extent and feasibility of this CIP should be evaluated based on survey information.

This CIP includes amendment of the pond bottom with drain rock, and amended soil and vegetation to enhance the
existing pond treatment capabilities.

Estimated Planning Cost (2012 dollars)

Construction Cost Sub-total (See Appendix X for details) $£36,400
Construction Contingency (30%) $10,800
Sub-total $47,300
Engineering and Permitting (40%) $18,900
Construction Administration (5%) $2,400
Capital Project Implementation Cost Total $68,600
Existing to Future % Flow Increase! Not Applicable

Design Assumptions

¢ This cost estimate does not include piping maodifications to collect and convey runoff to and from the facitity
or upsizing to provide additional storage volume.

1. Existing to future percent flow increase Is based on the 25-year percent flow increase from the contributing drainage area between thr
exfsling and future land use scenarios. This value is used lo assign a dollar value to the portion of this CIP which can be attributed ta
grawth,




Capital Project Fact Sheet Priority Ranking No. 12
Project Name: Staniey-Willow UIC Decommissioning
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Project Name Stanley-Willow UIC Decommissioning
Project ID 1-2
Modeled System No, 1
Associated Subhasins JCD90, JCD21 (developed for CIP)

JCDSO (24008_25223)
Associated Modeled Pipes/Conduits JCDO1 (24027_24008)
Objective(s) Addressed Water Quality ~ UIC Decommissicning

Project Description

The risk that UICs pose to known drinking water sources within the City was evaluated as a pant of this project. It was
found that UICs with less than 3 feet of vertical seperation between the bottom of the UIC and the ground water table
may pose a risk of PCP contamination if located within the 2-year time of travel from a drinking water well. UIC 24027
has less than 3 feet of vertical seperation between the ground water table and the bottom of the UIC. UIC 24008 has
less than 5 feet of venrtical seperation between the ground water table and the bottom of the UIC. Though UIC 24027
is not known to be within the 2-year time of travel of a drinking water well, it would require decommissioning in the
future if a new well was installed or if it is found to be within a drinking water well that is not currently identified.

This CIP includes replacement of UICs 24027 and 24008 and the associated four catch basins with three new 48 inch
manholes and four new catch basins to convey drainage captured by the existing catch basins aleng Hill Street and
Willow Street from Stanley Avenue to Hollywood Avenue. The flow will be conveyed in 425 feet of new 12 inch HDPE
pipe to outfall 25223, which enters the Ball-Mitchell Stormwater Facility at Bali-Mitchell Park.

This CIP alsc includes planting native vegetation on the bottom of the stormwater facility at Ball-Mitchell Park to
promote infiltration and improve water gquality benefit. Cost to plant 2,000 square feet of native water quality facility
plants is included. Appendix F4 of the City of Portland Stormwater Management Manual provides templates and
facility plant lists that provide guidance on appropriate plant types for stormwater facilities.




Capital Project Fact Sheet
Project Name: Stanley-Willow UIC Decommissioning

Priority Ranking No. 12

| Estimated Planning Cost (2012 dollars)

. Construction Cost Sub4c  (See A endix X for details) $56,30°
C ) o 5n Conl T Ny 59

€ T § 73,200

| Eng 1eering and Per itting (25%) $18,300

' Construction Administration (5%) $3,700
“UIC Closure Report S $5,000
Capital Project Implementation Cost Total $100,200
Site Acquisition %0

Annual Maintenance Costs

Existing to Future % Flow Increase!

Not Applicable

Design Assumplions

CiP.

DEQ website.

» The drainage arca captured by this project is 3.92 acres, of which 35% is assumed to be impervious. The
peak 25-year flow in JCD90 associated with runoff from the 3.92 acres is 0.9 cfs.
» The Ball-Mitchell Stormwater Facility has sufficient capacity to accept.additional drainage as a result of this

s Al UICs must be closed in a manner that complies with the federal prohibition of fluid movement, as outlined
in 40 CFR 144.12 and 144.82a. Current guidelines for UIC decommissioning can be found on the Oregon

1. Busting tofuture percent flow increase is based on the 25-vear percent fiow increase from the contribuling drainage area between the
exlsting and future land use scenarios. This value is used lo assign a dolfar value to the portion of-this CIP which can be altributed to

growth.



Capital Project Fact Sheet
Project Name: Main Street at Milport Road

Priority Ranking No. 16
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Project Name Main Street at Milport Road
Project D a4-1
Modeled System No, 4
Associated Subbasins JCB10
JCB10d (21265-21059)

Associated Modeled Pipes/Conduits JCB10c (21059-0DMHO17)

Objective(s) Addressed

Flood Control - Pipe Capacity Deficiency

Project Description

The 12-in x 24-in elliptical CMP associated with modeled conduit JCB10d (21265-21059) and the 18-in concrete pipe
associated with modeled conduit JCB10c (21059-00MHO17) are under capacity. causing predicted flooding along
JCB10d between SE Main and SE Omark and in the parking lot between an industrial building and SE Main St.
Flooding is predicted during the 10 and 25-yr existing and future land use scenarios.

This CIP includes replacement of JCB10d and JCB10c from manhole 21265 to manhole ODMHO17 with 380-ft of 30-
in concrete pipe using the same upstream and downstream invert elevations. Replacement of model conduits JCB10d
and JCB10c (defined by the upstream node to downstream noge number) includes replacement of 7 manholes.

This pipe is aligned in private property. Ownership of the pipe is listed as City of Milwaukie in the City's GIS, however

the easment for this pipe is unknown in GIS.




Capilal Project Facl Sheet
Project Name: Main Street at Milport Read

Priority Ranking No. 16

| Estimated Planning Cost (2012 dollars)

" Construction Cost Sub-total (See Appendix X for details) $142,700
& ztion ! atingency (30%) $42,8
S h ' $185,500
| Engineering and Permitting (250 \ {16,400 |
Construction Administration (5%) 7$9,300
| Capital Project Implementation Cost Total $241,200
Existing o Future % Flow Increase? 43%

Design Assumptions

« Site acquisition is not included in the cost for this project.

capital expense total for 1his project.

¢« ODMHO17 is owned by the Oregon Department of Transportation (ODOTMO17). It is assumed that this
manhole wil need to be replaced as a part of this project. Installation of manhaole ODMHO17 will require
closure of ohe nerthbound lene of McLoughlin Boulevard. Traffic contrel was increased frem 2% to 5% of the

1. E i uture percent finw increase is based on the 25-year percent flow ihcrease from the contributing dralnage area between the
exi  _ ndfature iand use scenarios. This value is used to #ssign a dollar value to the portion of this CIP which can be altributed 16

gre .
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Project Name: Meek Street

Priority Ranking No. 4
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Project Name Meek Street
Project ID 5-1
Modeled System No. 5

JCCO4, JCCY3, JCCI2, JCCA1, JCABOD, JCAB2, JCADL,

Associated Subbasins

JCAS0, JCA41

Assocliated Modeled Pipes/Condults

Muitiple

Objective(s) Addressed

Flood Control - Pipe Capacity Deficiency

Project Description

System wide flooding is predicted during the existing and future 10 and 25-year events, CIP 5-1 addresses the
majority of the flooding via the Meek Street bypass. which re-routes fiows from subbasins JCA41, JCAS0, JCASB1,
JCAS2 and JCAB0 away from the Harrison Street system to the north.

A similar CIP to address flooding in System 5 was proposed in the 2004 plan. Since completion of the 2004 plan, the
City completed design for a 36-in pipeline to convey flow from 327 Ave, along Meek Street and nonth along the
railroad tracks to the west end of Balfour Street. In 2005, the portion of this pipeline along Meek Street, west of 32nd
Avenue was constructed. However, the Meek Street pipe system was constructed with inadequate slope to maintain
the existing concept per CIP-2 from the 2004 MP. This CIP proposes to incorporate the recently constructed pipeline
along Meek Street into the design.

The portion of this CIP along Monroe Street includes replacement of the existing 12-in concrete pipe with 18-in HDPE
from manhole 21185 to 21184. This pipe discharges into a new detention facility between 0ak and Railroad, which is
necessary to maintain use of the recently constructed 36-in pipeline on Meek Street. The detention facility is
proposed on tax tot 11E3BAB03000, which is currently undeveloped private property.

1,560-ft of new 36-in HDPE pipe is proposed from the discharge of the Oak and Railroad detention facility at 21183 to
Meek Street at manhole 21542. Approximately 630-ft of the pipeline is aligned on private property along an existing
12-in pipe owned by the City.




Capital Project Fact Sheet Priority Ranking No. 4
Project Name: Meek Streei

The existing 36-in pipe on Meek Street from manhole 21542 to manhole 21543 wlll be protected in place. At
manhole 21543, 985-ft of new HDPE is proposed per the 2006 Meek Street Storm improvements Phase | design,
completed by Century West Engineering Coorporation. This pipeline is aligned on the east side of the ralroad tracks.
The new 36-in pipeline will discharge to a detention facility at Balfour, which is sized o utilize the available open
space and provide necessary storage to maintain capacity in System 3, downstream of manhole 25019.

From the Balfour detention facility, 1,800-ff of 36-in HDPE is proposed 1o the connection at manhole 25019, Open
channel flow may be an option for this reach, but this CIP was estimating using pipe because information on the
avallable width between the railroad tracks and the toe of the existing slope was unknown,

Estimated Planning Cost {2012 dollars}

Construction Cost Sub-total {See Appendix X for details) $1,827,300
Construction Contingency {30%) $£548,200
Sub-total o $2,375,500
Engineering and Permitting (27 ) $593,900
Construction Adminustration (_ &) ' $118,800
Capital Project Implementation Cost Total $3,088,200
Existing to Future % Flow Increase 56%

Design Assumpticns

Site acquisition is net included in the cost of this project. The proposed Oak and Railroad detention facility
has been sited on private property.

The City has an exsting easement for use of the Balfour site..

Cost of asphait surface restoration was removed on pipe unit costs from Meek Street to manhole 25019,
1.000 cubic yards of excavation and 1,000 cubig yards of empankment was assumed 1o estimate earthwork
costs for the Balfour facility. Detailed design with survey iInformation should be completed to estimate actual
earthwork guantities and evaluate slope stabilily In this area. The eastern portion of the Balfour facllity is
located near the toe of a steep slope.

The vertical datum on the Meek Streel Stonm Improvements Phase | design, completed in 2006 by Century
West Engineering Coorporation does not match NGVD29, which was the datum used for this master plan.
Elevations were adjusted relatively to the NGVD29 dalum for modeling and reperting purposes.
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Project Name: Meek Street
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Project Name: Harrison Street Outfall
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Project Name ' Harrison Street Qutfall
Project ID 5-2
Modeled System No. 5
Associated Subbasins JCA10, JCA20, JCA3(C, JCALD
Associated Modeled Pipes/Conduits JCA10a (21364_2521"
Objective(s) Addressed Flood Control - Pipe Capacity Deficienc,

Project Description

System wide flooding is predicted during the existing and future 10 and 25-year events. CIP 5-2 addresses the
predicted flooding down Harrison Street not addressed with instatlation of CIP 6-1. Following installation of CIP 5-1in
the model, floading is predicted on 24% Street along modeled conduit JCA20 (21094_21364) and along Harrison
Street along modeled conduits JCA30a (21239_21364) and JCA30b (C5-2_21239). JCA30b represents recent
improvements from-23¢ Street to 26t Street along Harrison Street, which were completed as a part of the Trimet
Light Rail Project {and not included in this cost estimate). The predicted flooding is due to a constriction in the outfall
conduit JCAL0 (21364_25213).

This CIP includes replacement of 696-feet of existing 24-in concrete pipe with 696-feet of 36-in along JCAL0, from
manhole 21364 to the outfall at Johnson Creek, which extends 40-feet from manhole 25213,

Estimnated Planning Cost (2012 doliars)

Construction Cost Sub-total (See Appendix X far details) $366,500
Construction Contingency (30%) o . $110,000
Subtotar T $476,500"
tngineering and Permitting (25%) $119,100
“Construction Administration (5%) ‘ $23.800
Capital Project Implementation Cost Total $618,400
Existing to Future % Flow Increase! 45%

Design Assumgptions
¢ [fthe outfall is located within the ordinary high water mark, additional permitting may be required.

1. Existing to future percent flow increase is based on the 25-year percent flow increase from the conlribuling drainage area between the
existing and future land use scenarios. This value Is used to assign a dollar value to the portion of this CIP which can be attributed lo
growth,
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Project Name: Washington Street
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Project Name Washington Street
Project ID 6-1
Modeled System No. 8
Associated Subbasins KC10, KC30, KC40, KCB0, KCBO

KC30b (41029_41109), KC303 (41108_21101)
Assoclated Modeled Plpes/Conduits KC10b (21101_41005), KC10a (41105_41006)

Objective(s) Addressed Flood Control - Pipe Capacity Deficiency

Project Description

The 21-in pipe KC10a on Main Street near Kellogg Lake and the 18-in pipes KC10b and KC30a aleng Washington
Street are under capacity, which is causing predicted flooding along Washington Street between Main Street and Hwy
224 during the 10 and 25-yr existing and future land use scenarios.

This CIP includes replacement of 239-ft of existing 21-in concrete pipe with 30-in pipe along KC10a from manhole
41005 to 410086, This CIP also includes replacement of 3,312 feet of existing 18-in concrete pipe with 24-in concrete
pipe along KC10b from manhole 41109 to 41005 and KC30a from manhole 41029 to 41005.

Estimated Planning Cost (2012 dollars)

Construction Cost Sub-total (See Appendix X for details) $1,156,400
"Construction Contingency (30%) o o - T$347,000
[ Sub-total I ©$4,503,400
[ Engineering and Permitting (15%) $225,500°

Construction Administration (5%) $75,200

Capital Profect Implementation Cost Total $1,804,100

Existing to Future % Flow Increase’ 17%

Design Assumptions

¢ A segment of this CIP will be installed by Trimet during the construction of the max light rail line between 21%
and 25" along Washington Street. However, funding of this segment is still in progress and was included in
the cost estimate for this CIP,

1. Existing to future percent flow Increase Is based on the 25-year percent flow increase from the contributing drainage area belween the
existing and future land use scenarios. This value i used to assign a dollar value (o the pertion of this CIP which can be attributed to
growth,
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Project Name: Washington Green Streets

Priority Ranking No. 12
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Project Name Washington Green Streets
Project ID 6-2
Modeled System No. )

Assoclated Subbasins

KC30, KC40, KCB0, KCB0

Assoclated Modeled Plpes/Conduits

KC30b (41029_41109), KC30a (41109_21101°
KC10b (21101_41005), KC10a (41105_4100

Objective(s) Addressed

Water Qualin,

Project Description

The contributing area from Washington Streel is a high pollutant load generating area. Currently, the Trimet Light Rail
Project is installing green street features to provide water quality treatment from Main to 23 along Washington

Street.

This CIP includes an extension of the green street features being installed by Trimet, from 234 to Oak along
Washington Street. The installation of CIP 6-1 will invoive pipe replacement and repaving a portion of Washington
Street, which provides an opportunity to complete green street features while the pipe replacement construction is

oceuring.

Estimated Planning Cost (2012 dollars)

Construction Cost Sub-total (See Appendix X for details} $271,200
“Construction Contingency (30%; 7$81,400
| Sub-total $352,600
" Engineering and Permitting (40%) B $141,100°
" Construction Ad ration (5%) $17,600

Capital Project Implementation Cost Tota! $511,300

Existing to Future % Flow Increase:

Not appiicable

Deslign Assumptions

= The cost of this CIP may be reduced if construction is completed in conjunction with CIP 8-1. Potential
efficiencies include mobilization/ demobilization, traffic control, pipe connections, and erosion control costs.

1. Existing to future percent flow increase is based on the 25-year percent flow increase from the contributing drainage area between the
existing and future iand use scenarios. Thils value Is used to assign a doflar value to the portion of this CIP which can be attributed (0

growth.
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Project Name: Internaticnal Way and Wister
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Project Name Internationa! Way and Wister
Project ID 121
Modeled System No. 12
Associated Subbasins MSB20, MSB21
Associated Modeled Pipes/Conduits MSB20d (61010_61028)
Objective(s) Addressed A Flood Control

Project Description

The 24-in MSB20d at Internationat Way is negatively sloped and MSB20e and MSB20d is under capacity, resulting in
predicted flooding along MSB20e. According to elevations in the model, the invert elevations of nodes 61105 and
61028 are 80.8-t.

This CIP includes replacement of 8O-t of existing 24-in pipe with 48-in pipe along MSB20d from manhole 61010 to
manhole 61028 to reduce expected flooding. Flooding of 0.28 cfs is still predicted in the model at the 25-year future
scenario following the installation of this CIP.

Estimated Planning Cost (2012 dollars)

Construction Cost Sub-total (See Appendix X for details) $57.700

“Construction Contingency (30%) o T T ©17,300
Subtoral THAEETILY \oYe) - e e e oo 575500

"Enginearing and Permitting (25%) $11,300
Construction Administration (5%) $3,700
Capital Project Implementation Cost Total $90,000
Existing to Future % Flow Increase 74%
Design Assumptions

» Invert elevations were unable to be verified during this study at this location. Verification of the inverted slope
is recommended prior to moving forward with this CIP.
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Project Name; UIC Decommissioning on Lloyd
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Project Name UIC Decommissioning on Lloyd
Project ID 131
Modeled System No. 13

MSA23a (34137_34138), MSA22a (34138_62056¢"
MSA25b (62056_61047), MSA25a (61047_6119

MSA27d (61195_62305), MSA27¢ (62305_62304,,
Associated Modeled Pipes/Conduits MSA27b (62304_62297), MSA27a (62297_62296)

Objective(s) Addressed Water Quality - UIC Decommissioning -~ Flood Control

Project Description

UIC 34155 (west of Stanley Avenue) and UIC 34137 (intersection of 60 Avenue and Lloyd Street), are not
operational, as reported by City maintenance staff. The City has attempted to retrofit these UICs, however, the UICs
are still not functioning properly and flooding has been reported at the intersection of Lloyd Street and Staniey
Avenue. UICs 34167 and 34138 are also included in this CIP due to their location along Lloyd Street.

This CIP includes decommissioning of the four UICs described above and installation of 787 feet of new 12-in HDPE
pipe along Lloyd Street from 60 Avenue to Stanley Avenue. Along Stanley Ave. (from Lloyd St. to Railroad Ave.) this
CIP also includes replacement of existing concrete pipe with 1,314 feet of new 12-in HDPE pipe and 499 feet of 18-in
HDPE pipe.

To address water quality of new contributing area previously captured by UICs, this CIP includes installation of a
bypass manhole at the Stanley Avenue entrance to Linwood Elementary School, which would divert flow associated
with the water quality storm to a newly constructed rain garden. The rain garden would be installed in the existing
channel. The channel currently runs east-west along the schoot driveway from the an existing rain garden located on
the school grounds to Stanley Avenue. The existing rain garden was sized to treat runoff associated with a building
expansion at the schoot.

CIP 13-2 includes pipe improvements ang a planning study for the conveyance system on Linwood Elementary School
grounds.

CIP 13-3 addresses the conveyance system downstream of CIP 13-1, starting at Railroad Avenue and extending to t!
system outfall at the Railroad Avenue channel. Construction of CIP 13-3 should be scheduled in accordance with Cly
13-1.
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Project Name: UIC Decommissioning on Lioyd

Priority Ranking No. 1

Estimated Planning Cost (2012 doliars)

Construction Cost Sub-tctal {See Appendix X for details) $463,800
Construction Contingency (30%) $139,100
Sub-total $602,900
Engineering ang Permitting (25%) $150,700
Construction Administration (5%) $30,100
UIC Closure Report $10,000
Capita! Project implementation Cost Total $783,700
Existing te Future % Flow Increase? E5%

Design Assumptions

* Tnis CIP intreduces additional flow to the pipeline aleng Stanley Avenue. CIP 1.3-3 should be compieted prior

to or in conjunction with this C1P.

s Itis assumed that the City would not acquiré acditicnal property for the waler quality portion ofthis'CIP;
coordination with the school district will be conducted to ensure construction and maintenance easements on
the school grounds. An alternative water guality facility may be considered en the southwest side of the City's

‘well and storage tank site which is south of Kent Street.

= Al| UICs must be clesed in 8 manner that complies with the federal prohibition of fluid movement, as outlined
in 40 CFR 144.12 and 144.82a. Current guidelines for UIC decommissioning can be found on the Oregon

DEQ website.

1. Exlsting to future pereent flow Increase is based on the 25-year percent flow increase from the conlributing Grainage ares between the
existing and future land use scenarios. This value is used to a5sign a dollar value 10 the portion.of this CIP which can bz attributed 1o

growth.
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Project Name: UIC Decommissioning on Lloyd

Priority Ranking No. 1
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Project Name: Linwood Elementary

——— —_— ————— — — —  — —_— — ——— - - -

0g

(. - Existing Linwood Elementary |

- B School Rain Garden
—
g
R E =,
PR O C

Project Name Linweod Elementary
Project ID 13-2
Modeled System No. 13
Associated Subbasins MSA9Q0, MSABO, MSATO

MSA80ObL (61148_61179), M3AB0a (61179_61151),
Associated Modeled Pipes/Conduits MSA70d (61151_65028)
Objective(s) Addressed Flood Controf

Project Description

The 15-in concrete pipe associated with modeled conduit MSABOL (61148_61179) and the 18-in concrete pipes
associated with modeled conduits MSA80a (61179_61151) and MSA70d (61151_65028} are under capacity.
Flooding is predicted aleng this reach, which is located between Linwood Avenue and Stanley Ave on the Linwood
Elementary School grounds. Capacity limitations are caused by undersized piping along MSA80b , MSA80a and
MSA70d.

The cost for this CIP was developed as a pipe replacement with the option to conduct a planning level study to
evaluate additional options for flood mitigation.

The pipe replacement includes replacement of 243-ft existing 15-in pipe with 24-in pipe along MSA80b, 186-ft of
existing 18-in pipe with 24-in pipe along MSAB0a, and 683-ft of existing 18-in pipe with 30-in pipe afong MSA70d.
There is also a backslope on MSAB0¢ (61177 _61148) along Linwood Avenue, however with improvements made to
downstream piping from 61148 to 65028, the model does not predict flooding during the future 25-year event along
Linwood Avenue. Modeled conduit MSABOc is associated with approximately 250-ft of 24-in concrete pipe.

The planning level study would consider partial pipe replacement from Linwood Avenue to the west side of the school
rain garden. At this point, the feasibility of daylighting the existing pipe to a channel for water quality and flood control
would be evaluated. This option would be an alternative to full pipe replacement. The rain garden proposed at for CIP
13-1 would be considered as a part of the pipe replacement option for CIP 13-2. The planning study would also
include an evaluation of grant funding opportunities for the school district to expand existing raingardens.

See CIP 13-1 for pipe and water quality improvements on Stanley Avenue.
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Project Name: Linwood Elementary

Priority Ranking No. 8

Estimated Planning Cost (2012 dollars)

| Construction Cost Sub-total (See Appendix X for details) $248,400
Lons u uon Contingency (3Uv) $74,5C
sup-total ' $322,9C
b anning Level Study a $50,000 |
Engineering and Permil ngt 5 ) $80,7 1
Construction . dministration (5%) h $16,100
Capital Project Implementation Cost Total $469,700
Existing to Future % Flow Increase? 23%

Besign Assumptions

= It isassumed that the City currently has an easement for the stormwater pipe on the Linwood Elementary

School property.

1. Existing to future percent fow increase is based on the 25-year percent flaw increase from the contributing drainage area between the
existing and fulure (and use scenarios. This vaive Is used 1o assign a dolizr vaiue to the porton of this CIP which can be attributed (0

growth.
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Project Name

Railroag Avenue at Staniley

Project iD

13-3

Modeled System No.

i3

Associated Subbasins

MSA22, MSAZ23, MSAZ4, MSA25, MSA26, MSA27,
MSA31, MSA70, MSAT1, MSAT2, MSA80, MSAS0

Associated Modeled Pipes/ Conduits

MSA31ia (C13-4_C13-5), MSA31L (C13-3_C13-4)},
MSA31a (C13-2_CIP13-3), MSA31d (C13-1_C13-2),
MSA31le (62296_C13-1)

Objective(s) Addressed

Flood Control

Project Description

The 18-in culvert associated with modeled conduit MSAZ20a (66023_65033) is under capacity, causing predicted
flooding along MSA20a over Railroad Avenue. Flooding is predicted during the 25-yr existing and 10 ang 25-year
future land use scenarios and was also observed during a storm event on November 191 and 20, 2012,

This CIP includes abandoning the existing culvert under Stanley Avenue at Railroad Avenue, which is associated with

modeted conduit MSA20c¢ (62296_65011).
new 18-in 60-ft parailel reinforced concrete
at this location limits pipe height to 18-in. FI

Flow from the channel on the west side of Stanley is routed through two
culverts under Railroad Avenue on the west side of Stanley. Cover depth
ow from Stanley as described in CIP 13-1 is routed through a new 670-ft

18-in HDPE pipeline on the north side of Railroad Avenue from a new manhole at 62296 to a new manhole at C13-4.
Intermediate manholes are placed to accept flows from Maple Street, Ash Street, and Grove Loop. At new manhole
C13-4, flow Is routed through a new 60-ft 18-in reinforced concrete cuivert, where this CIP outfalls to the channel
located to the south of Railroad Avenue, associated with modeled conduit MSA110a (C13-5_61107).

There is currently no information available regarding an existing pipe from Stanley Avenue to 60t Court, along the

north side of Railroad Avenue, however give
and Grove, it is assumed that there is an exi
creates a new outfall at C13-5,

n the location of pipes which appear to accept drainage from Maple, Ash
sting pipe at this location. This CIP replaces that pipe segment and
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Project Name: Railrocad Avenue at Slanley

Estimated Planning Cost (2012 dollars)

Construction Cost Sub-total {See Appendix X for details) $211.400
Canstruction Contingency {30%) $63,4¢
| Sub-total T $274,9C
Engineering and Permitting (25%) $68,700
Construction Administration (5%) o $13,700
Capital Project Implementation Cost Total $357,300
Existing to Future % Flow Increase: 33%

Design Assumptions

= This CIP alleviates existing flooding and also re-routes flows from Stanley Avenue, and should be constructed
prior to installabion of CIP 13-1.

1. Bxistng o future parcent fiow increase is based on the 25-vear percent flow Increase from the contributing drainage area between the
existing and future land use scenarios. This value is vsed (o assign a dollar value (o the portion of this CIP which can be atinbuted [0
Hrowtih.
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Project Name: Railroad Avenue Channel
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Project Name Raiiroad Avenue Channel
Project ID 13-4
Modeled System No. 13
Assoclated Subbasins MSAZ50, MSA230, MSA220, MSA215. MSA210
Associated Modeled Pipes/ Conduits MSA110d, MSA110c
Gbjective(s) Addressed Water Quality - Targeted Maintenance

Project Description

The existing channel along the north side of Railroad Avenue receives drainage from a large portion of the City.
Limited maintenance appears to be conducted, which is limiting the ability of the channel to convey stormwater and
provide water quality benefit.

Conduct targeted maintenance activities including hand removal of non-native vegetation, sediment removal, and
replanting activities. Maintenance activities to focus on approximately 2,000 linear feet of channel between Wood
Avenue and Grove Loop.

Estimated Planning Cost (2012 dollars)

Construction Cost Sub-total (See Appendix X for details} $33,800
Construction Contingency (30%) $10,200
Sub-total $44,100
Engineering and Permitting (15%) $6,600
Construction Administration (5%) $2,200
Capital Project Implementation Cost Total $52,900
Existing to Future % Flow Increase Not Applicable

Design Assumptions

e« This CIP alleviates existing flooding and also re-routes flows from Stanley Avenue, and should be constructed
prior to installation of CIP 13-1.
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Project Name: Plum and Apple Street
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Project Name Plum and Apple Street
Project ID 14-1
Modeled System No. 14
Assoclated Subbasins MSAG1
Assoclated Modeled Pipes/Conduits MSAG1c (C14-2_62316)
Objective(s) Addressed Flood Control - Pipe Capacity Deficien
Project Description

This capital project will provide increased capacity 10 alleviated observed local flooding problems, as reported by City
maintenance staff.

This CIP includes 780 feet of new 12 inch HDPE pipe from new manhole C14-2 to manhole 62316, at the intersection
of Juniper and Aspen Street.

Estimated Planning Cost (2012 doliars)

Construction Cost Sub-total (See Appendix X for details) $106,600
" Construction Contingency {30%) - ' - $32,000
“Subtotal o $138,600
“Engineering and Permitting (25%) $34,600°

Construction Administration (5%) o - $6,800

Capital Project tmplementation Cost Total $180,100

Existing to Future % Flow Increase 43%

Design Assumptions '

¢ CIP sizing and design is based on assumptions contained in the 2004 Master Plan and per communication
with City staff. No downstream flooding is predicted as a result of this CIP.
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Project Name: Hemlock Street
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Project Name Hemlock Sueet
Project ID 15-1
Modeled System No. 15
Assoclated Subbasins MSA100, MSA110
Model Conduits Realigned from Existing Condition Mode!
MSA100f (61115_CIP15-2),
M3A100e (CIP15-2_CIP15-1),
MSA100d (CIP15-1_CCCB146),
MSA100c (CCCB146_CCCB159),
Associated Modeled Pipes/Conduits MSA100b (CCCB159_CCCB161)
Objective(s) Addressed flood Control - Pipe Capacity Deficiency

Project Description

The 15-in pipe segments associated with model conduits MSA100f (61115_61118), MSA100e (61118_CCCB154),
and the 18-in pipe segments associated with model conduits MSA100d (CCCB154_CCCB146), MSA100c
(CCCB146_CCCB159), and MSA100b (CCCB159_CCCB161) are under capacity, causing predicted flooding during
existing and future land use scenarios from Hemlock Street, through private property to Harmony Way.

This CIP includes replacement and realignment of this pipeline, which is currently located in private residential
backyards from from Hemlock Street to Harmony Way. When constructed, this pipeline will replace a portion of the
pipeline along Cedarcrest Drive, from Hemlock Street to Harmony Way. The dismeter and elevation of this pipe is
currently unknown, and should be identified in the design stage.

Estimated Planning Cost (2012 dollars)

Construction Cost Sub-total (See Appendix X for details) $331,700
Censtruction sonungency (30%) - o ' ' $99,500
Sotal WWNEEIy Aoyl o - $731200

Engineering and Permitting (25%) N - T $107,800
“Construction Administration (5%) o o 7$21,600

Capital Project Implementation Cost Total $560,600

Existing to Future % Flow Increase 16%

Design Assumptions
e Currently, 17.5 acres of subbasin MSA100 and 39.6 acres of subbasin MSA110 are undeveloped and
outside of the City limits. This CIP is sized to capture drainage from this area if developed into low density
residential land use (assuming 35% impervious coverage).




Capital Project Fact Sheet Priority Ranking No. 1.0
Project Name: 47" and Llewellyn
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Project Name 47" and Liewellyn
Project ID G1
Modeled System No. - Not Applicable
Associated Subbasins Subbasin delineated for CIP
Associated Modeled Pipes/Conduits Not Applicabi-
Objective(s) Addressed Flood Control - UIC Deficier

Project Description

The City reports flooding at the intersection of 47% and Llewellyn, near UIC 34076. The exjsting UIC is functioning, but
is undersized for the contributing drainage area. The total contributing area estimated in ArcGIS is approximatley 8.0
acres. According to the City's UIC database, 70,070 square feet of impervious surface contribute to this UIC,

Due to the existing grade and lack of a nearby piped drainage system, this CIP inciudes the installation of additiona}
UICs and associated inlets and inlet lead lines to alleviate flooding at 4A7% and Llewellyn. According to Exhibit 2-31 in
the 2010 City of Portland Stormwater Management Manual, an additional & UICs are required to accommodate the
70,070 square feet of impervious surface.

Estimated Planning Cost (2012 dollars)

Construction Cost Sub-total (See Appendix X for details) $81,200
Construction Contingency {30%) - o ' $27,600
"Sub-total ' T $119,700
| Engineering and Permitting (25%) $29,900
Construction Administration (5%) ' ’ $6,000
Capital Project Impiementation Cost Total $155,600
Existing to Future % Flow Increase Not Modeled

Design Assumptions

» The drainage area captured by this project was estimated to be 8.0 acres, which is based on aerial
photography, ArcGlS contour lines, taxtots and existing stormwater infrastructure.

e Additional UICs are assumed to be 48-in in diameter and 20-ft deep.

« The cost for registration of new UICs with DEQ is included in the engineering and permitting estimate. The
current fee for UIC registration with DEQ is $300 per UIC.




Capital Project Fact Sheet Priority Ranking No. 7
Project Name: 36" near King
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Project Name 36% near King
Project ID G2
Modeled System No, Not Applicable
Assoclated Subbasins Not Applicable
Associated Modeled Pipes/ Conduits Not Applicable
Objective(s) Addressed Water Quality - Flood Control - UIC Deficiency
Project Description

The City reports flooding between King Road and Harvey Street, at UIC 24014, This UIC is located at a low point in
elevation along 36" Avenue, between Harvey and King.

Due to the existing grade and lack of a nearby piped drainage system, this CIP includes instaliation of a raingarden or
other stormwater feature to minimize flow into the UIC and provide water quality treatment of contributing impervious
area within the ROW. This CIP in¢ludes installation of 4 new catchbasing will capture drainage from 26% and direct
flow to the rain garden until has reached capacity. Overflow enters UIC 24014. This configuraticn will ensure that the
stormwater planter recieves stormwater first, which will help with survival of the facility plants.

This facility is located on the existing vacant parcel to the west of UIC 24014, As an alternative to purchasing the
vacant parcel, the City could also locate multiple small stormwater planters along SE 36th to capture roadway
drainage prior to discharge to the UIC.




Capital Project Fact Sheet Priority Ranking No. 7
Project Name: 36" near King
Estimated Planning Cost {2012 dollars)

Construction Cost Sub-total (See Appendix X for details) $61,900

"C n uction Contingency (30%) ) C $18,60
uptotal S o  $80,5(

' Engineerng and Permitting ( %) o $20,100
" Construction Administration (5%) - - B $4,000 |
Capital Project Implementation Cost Total $104,600
Existing to Future % Flow Increase Not Applicable

Design Assumptions

e The total contributing area for this UIG was estimated to be 3.5 acres (152,460 square feet), using
topographical information in GIS. The tontributirig impervious area from ROW was estimated 1o be 28,500
square feet. To size the stormwater fadility, a 8% sizing factor was applied to the cohtributing area, which
results in a 1,710 square foot facility.

s The vacant parcel to the west of UIC 24012 has a tax ot ID of 11E25DC04900, is 0.19 acres in size, and is
valued at $73,272 according to the current METRO tax lot GIS database. The above cost does not include
property acquisition.




Capital Project Fact Sheet Priority Ranking No. 8
Project Name: 55% near Monroe
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Project Name I -1~ T 7 T 7 "EBnnear Monroe |
Project 1D G3
Modeled System No. Not Applicable
Assoclated Subbasins Subbasin delineated for CIP
Associated Modeted Pipes/ Conduits Not Applicable
Objective(s) Addressed Flood Control - UIC Deficiency

Profect Description

The City reponts flooding onto private property near the corner of 55 Avenue and Monroe Street. According to the
City's GIS, UICs 34094 and 34110 are providing drainage to this area. UIC 34094 serves an impervious area of
13,853 square feet and UIC 34110 serves an impervious area of 25,752 square feet. These UICs are not providing
adequate capacity and therefore, the City is proposing an additional 125-ft of soakage trench to be instalied at the
catch basins which convey drainage to the UICs. The soakage trench provides additional surface area for infiltration
without being designated as a UIC as leng as they maintain a depth of Jess than 5-fi.

Estimated Planning Cost (2012 dollars)

Construction Cost Sub-total (See Appendix X for detaiis) $14,200
"Construction Contingency (30%) - $4,200
Subiotal AT §18.460
Engineering and Permitting (25%) ' $3,700

Construction Administration (5%) $900

Capital Project Implementation Cost Total $23,000

Existing to Future % Flow Increase Not Applicable

Design Assumptiens

¢ The City of Portland Stormwater Management Manual was referenced for design criteria,
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City of Milwaplic - Stormwater Masler Plan
Cupitsgl Improvement Project
Prefiminary Englncering Unit Cosi

Tahle -1
TTEM UNIT UNIT COST {§)
Water Quality Facility Inx1allation
General Earthwork/ Ixcavanon cy §12
[-mbankment CyY 58
Clearing Brush AC $1,830
Clewr and Grub brush ingluding $iumps AC 86,300
Amended Seils and Muolch Y $26
lile Matting, Bindegradeable sy 32
Geomembrane Sy 125
linergy dissapation pad - Rip-Rap, Class 50 Cy $60
Rock Weir - Rip-Rap, Class 50 CY 360
Drain Rock cy 53t
Pond Ouillow Control Structure EA $5.100
Pend Inkct Struciure EA £4.100
|"mergeney Overfiow Weir LF 321
Water Quatity Faciiny Planimgs Sk £3
Rain Garden SF K25
Stormwaler Planter SF %37
Structure Installation
Precast Concrete Manhole (48", 0-8' deep? EA 82,100
Precast Concrete Manhole (48", 9-12" deep) LA §5.800
Precast Concrete Manhole (48", 13-20" deep) A $8,800
Precast Conerele Manhole (60", 0-8 deep) CA 34300
Preoagt Conerete Manhole (60", 9-12" duep) EA 85,200
Precast Congrete Manhaole {727, 0-8 deep) LA 5,500
Drywell (48", 20-75" deep) LA 10,000
Curb Inlel [ 1,900
Conerete Inlet, Type D (0-8' degp) LA 2000
Coneree [nler, Type G-1 I 2300
Conerese Inlet, Type G-2 | K F1.900
Conerele Fill - LEC Decornissionng cy $140
Connection to Existing Stnitcture EA 51060
Abandon [xisting Manhate EA 5254
Plug Cxisting Pipe EA $500
Remaove Lxisting Pipe (15-18") I'T §27
Restoration/ Resurfacing
Non-Waler Quality Facility Landscaping AC $20,600
4-fool Chain Link Fence Lk 52
Hydrosecd AC $2.300
Project Totals
Project Sub-Total
Mobilization/Demobilizanon ¢ 10%) LS 10%
liresion Contral (294} LS 2%
Caonstruction Contingency (30%) 1.5 0%
Construction Cost Estimate o
Engingering and Permitling { 1) LS varies by project {25-30%)
Construetion Admimsivation (¢ } .S 5%

10ial Project Engineeriy rand Co o tion Cosl

— —_— o oo —

Tob1




City of Milwaukie - Stormwater Master Plan Costs

PIPE INSTALLATION with Asphalt
Table E-2

Storm Drain Pipe Construction Cost per Linear Foot

Diameter (inches)

Cover Depth (feet) 12 18-Reinf Conc 18 24 30 30-Reinf Conc 36 42 48 54 60
2-5 $78 $144 $122 $161 $209 £271] £259 $316 $370 $470 $556
5-10 §$107 $184 $162 $213 $273 $335 $336 $404 $470 $582 $680
10-15 $135 $224 $202 $265 $337 $400 $412 $492 $571 $695 $805
15-20 $163 $264 $242 £317 £401 $464 $488 $580 $671 $807 $929
Breakdown of Linear Foot Cost
Depth of Cover (ft) 12 18 18 24 30 30 36 42 48 54 60
Sub Task
Pipe + Bed (fi) 2 2.0 2.0 2.5 3.0 3.0 3.5 4.0 4.5 5.0 5.5
Width (ft) 2 3 3 4 5 5 6 7 8 9 10
Bedding (1) 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.4
Shoring (If)| $ 40| % 401 9% 40| ¢ 40| $ 401 % 401 % 401 % 401 % 40| § 4015 4.0
Sawcutting and Asphalt Removal (If)]| $ 170 | $ 240 | % 240 | § 31.0 | % 380 % 380§ 450 | % 520 % 59.0 % 66.0 | § 73.0
Trench Excavation (CY)| $ 250 % 2501 § 250 | $ 250 $ 250§ 250 | % 250 % 250 | § 2501 % 2501 % 25.0
Trench Backfill (CY)| $ 40.0] $ 400 § 400 $ 400! § 40.0| S 400 § 400 § 40.0( § 400 § 400 $ 40.0
HDPE Piping unless noted concrete (1f)| § 128 % 4551 $ 23.0 (1 % 27.0 | § 37.0 | § 99.5 | % 475 | § 61.0 | § 705 | % 1230 § 159.0
Asphalt Restoration (If)| $ 134 % 20.1 | % 201 | § 268 | § 3351 % 3351 % 402 | § 469 | § 53.6 | % 603 |8 67.0
Cover (CY)
2-5 0.5 0.8 0.8 1.1 1.5 1.5 1.9 2.3 2.8 3.3 39
5-10 0.9 1.3 1.3 1.9 2.4 2.4 3.0 3.6 43 5.0 5.7
10-15 1.2 1.9 1.9 2.6 33 3.3 4.1 4.9 5.8 6.7 7.6
15-20 1.6 2.4 2.4 3.3 4.3 4.3 5.2 6.2 7.3 8.3 9.4
Caost (3/LF)
2-5 $78 $144 $122 $161 $209 $271 $259 $316 $370 $470 $556
5-10 $107 $184 $162 $213 $273 $335 $336 $404 $470 $582 $680
10-15 $135 $224 $202 $265 $337 $400 $412 $492 $571 $695 $805
15-20 $163 $264 $242 $317 $401 $464 $488 $580 $671 $807 $929




CIP 1-1: Willow Detention Pond Retrofit

Unit Cost
Description Quantity Unit (2012) 2012 Cosl
Capital Expenses
_ Exeavation | 2 v 128 5307
18" Amended Sciis and Muleh 21 o % 26 % 5,749
18" Drain Rock 221 GY % 31 § 6,854
Water Quality Facility Plantings 3,980 SF $ 3 8 11,940
Capital Expenze Sub-Total % 24,850
Mobilizationy Demobilzatic 1_ BRI : 2,985
Traffic ConiroJéUtilitv Reiocation B 2% L_Sw % 597
Erosﬁion Control 10% LS o L 2880
Construction Cost Sub “otal o o o ‘§_ 36,417 |
GConstruction Gontingency 30% 15 % 10,925
Capital Expense Total % 47,342
Administrative Expense
Engineering and Permitting 40% LS $ 18,937
-.-_-Consiruc!_riéﬁ_Aarminriﬂrai:on 5% 1S o $—-- 2367
" Administrative Expense T | $ 21,304
Capital Implementation Cost Total § 68,6456




CIP 1-2: Stanley - Willow UIC Decommissioning

Unik Cost
Descriplion Quantity Unit (2012) 2012 Cost
Capital Expenses
Concrete Fill - UIC Decommissioning 8.4 CcY 140 1173_
Remove femainder of UIC 2 EA 500 1000
I Precasl Concrele M-anhole o -
(48", 0-8'deep) 3 EA 2170 &% 6,300 |
Concrete Inlet, Type G-2 a EA 1,200 % 7.600
HD?ﬁb-eline o -
{12, 0-5'deep) s FT 78 ¢ 33,340
Water Quality Facility Piantings 2,000 SF 3 % 6,000
_ Capital Expense Sub-Total 3 49,413
Maobilization/Demobilization 10% __LS B $ _4.841
Traffic Control/Utility Relocation 7% LS 3 o88
) e >n{ ontrol o 2% LS S 988
Construclion Cost Sub-Total % 56,330
" Construction Contingency 0% LS $ 16,899
Capfttal Expense Total 3 73,229
Admunistrative Expenses
Engineering and Permitting 25% LS $ 18.307
7 Conslchli;; Admlnistrahon 5% & 3.6617
UIC 1osure Heport - ' LS % _'5%
" Administrative Expense Total $ 26,969 |
Capital Implementation Cost Total $ 100,198




CIP 4-1: Main Street at Milport Road

Unit Cost
Descripticn " Quantiy Unit {(2012) 2013 Cost
Capital Expenses
Precast Concrete Manhole
(48", O-8 deep) 6 EA  § 710 $ 12,600
Wprecasi--éagr_me Manhole R : o a ]
~ (eo"o08deepy 1 EA $ 4300 % 4,300 |
Gonnection to Existing Structures 2 EA 1,000 % 2,000
Réiaorced Concreie Pipeline T T o ‘
(30", 2-5' deep} 380 FT $ 271 % 103,083
Capital Expense Sub-Toial b 121,983
Mobilization/Demobilization 10% LS $ 12,1898
Traffic Control/Utility Fﬁaiocation 5% 1S $ 6,100 |
__ Erosion Control 2% LS % 2440
_Construction Cost Sub-Total o _ k3 142,731
Construction Conlingency 30% LS 5 42,819
Capital Expense Total $ 185,551
Administrative Expenses
Er ineerting and Permitling 25% LS $ 46,388
Construction Admiristration 5% s 5 9.278
" Administrative Expense Total T o § 55665

Capital implememation Cost Total $ 241,216




CIP 5-1: Meek Street

Unit Cost
Description Quantity Unit (2012) 2012 Cost
ital 2nses
Menroe 1o Meek Pipe improvements
- Precast Concrete Manhole
(48", 0-8' deep) ) EA ¥ 2,10 % 10,500
) Precast_CVcrarrﬁ;é:ie Manhole T - - i
(60", 0-8' deep) 4 EA % 4,300 % 17,200
Precast Concrete Manhole o -
- 172", 08 deep) 2 EaA % RERM 11,000
-~ ~Plug Existing Pipe 2 EA £10 3 1,000
Connectlion 1o Exisling Struclures 2 EA 3 1,000 2,000
i HDPE Pipeline
(18", 5-10" deep? 828 FT % 162 % 133618
I —}EPE Pipenne - - . - - ]
(36" 5-10" deep) _ 1,560 FT % 336 523,692
NMonroe to Meek Pipe Improvements Sub-total % 699,011
|02k and Rait yad Detentlon o _ |
_ Pond Inlet Structure 1 FA M 4,100 % 4.100 |
 Pond Cutflow Control Structure 1 EA 3 5,100 & 5,100
_ General Earthwork/ Excavalion 1.588 Cy % 12 & 19,060
A ded Soils and ML ~h 331 cyY $ 7R R 8.610 |
n ydissapation pad - Rip-Rao. Class 50 4 Cy % 60 % 222
F droseed 0.26 AC $ 2300 % 598 ]
Nor-Water Quz v ‘acility Landscaping 0.11 AC % 296_00 ] 2,365_
Oak and Railroad Delention Sub-total ] 40.056
Meelk 10 E Ifour Pice Imorovements
i Precast Concrete Manhole W o -
{60", 0-8' deep) 3 EA $ 4,300 & 12,900
recast { increle Ma}mhole '
(80912 deep) 2 EA 8,200 16.400 |
Connegtion to Existing Structures 1 EA 1,000 3 1,000
) HDPE Pip_el‘lne |
(38", 510" deep) - _ ) 885  FT = EER ] 715,989
Meelk 10 Balfour Pipe Improverments Sub-total $ 246,289
Balfour Detention Pond B _ |
~ Pond Inlet Structure 1 EA % 4,100 % 4.100_
 Pond Outflow Control Structur 1 EA 5100 ® ~ 100 |
C ng Brush i 1 AC % 6,500 % 6,500
General Earlhwoik_/___E_;cavation ~ 1,000 CyY ) 12 % 12,000
Embankment 1.000 CY $ g 5 8,000 |
‘Amended Soils and Mulch 1178 194 R DA 335 |
:nargy dissapation pad - Rip-Rap, Class 50 20 Cy 60 % 1200
Hydroseed 0.69 AC 2,300 % 1576 |



CIP 5-1: Meek Street

Unit Cost
Description o ~ Quantity l.J_n’rl (2012) 2012 Cost
Non-Water Quality Facility Landscaping 011 AC % 20600 % 2,365 |
Batfour Detention Pond Sub-lotai 3 70,176
2l to MH 25019 Plpe lmpr H
Precast Concrete Manhole
(60", 0-8' deep) 4 EA 3 4,300 § 17.200 |
HDPE Pipeling
(36" 2-5'deep) 1, FT $ 213 § 382,640
Conne  or Isting Structures 1 EA ¢ 1.C 5 1,000
P;e:a"st Concrete Ma.nhote B ]
(7. 0-B'deep) 1 EA $ 5500 ¥ 5,500 |
Balfour to MH 25013 Pipe Improvements Sub-total 5 406,340
Capilgl F nense 5u -To 3 1.46_1.8?1_
Mobilization/Oemobilization 10% LS % 146,187 _
Tratfic Control/Utility Relocation 10% LS B % 146,187 |
Er_o"‘on Contsol 5% LS ‘ 73084 ]
Construction Cost Sub-Total § 1827339
Construction Contingency 30% LS 3 B4R 207
Capital Expense Tola) $ 2375541
Adminstrative Expenses
Engineering and Permitling 25% LS % 593.885
Construction Adminis 5% LS $ 118,777
7Aon strative F_;pense Total B B % m
Capltal Implementation Cost Total $ 3,088,203




CIP 5-2: Harrison Street

Unit Cost
Description Quantity Unit (2012) 2012 Cost
Capital Expenses
Precasi Concrete Manhole
(48", 9-12' deep) 3 EA 5800 % 17,400
- Precas' Zoncrele Marnhole -
(60" -1 "deep) _ _EA B.200 & 116,400
Connection 10 Existing Structures 1 EA 1,000 % 1,000
| HDPE Pipeline
(36", 10-15" deep) 696 FT 412 & 286,698
Epital Expense Sub-Total & T 21,498
_ Mobiiization/Demobilization 1c LS $ 32,150
) Traffic Control/Utilily Relocalion 2% LS % 6,430
Erosion Control % LS § 8,430
| C n (st Sub-Te b 136,508
Construction Contingency 3Co» LS $ 109,952
Capitat Expense Total g 476,460
Administrative Expenses
| Engineering and Permitting 25% LS $_ 119,115
__ Construclion Administration L Ls s ERE
Admirustrative Expense Total 3 142,938
Capital iImplementation Cost Total $ 619,398




CIP 6-1: Washington Street

Unit Cost

Description Quaniily Unit (2012) 2012 Cost
Capltal Expenses

Precast Concrete Manhole

(48", 0-8' deep) 4 EA ¥ 2,100 % 8,400

Precast Concretle Manhole o |

(48%.8-12'de p) ___ 0 FA $ 5800 % 58,000

Connection to Existing Structures EA 5 1,000 ¥ 4,000

HDPE Pipeline S ) |

(24", 1C 15' deep) 2910 FT & 265 878,735
O 7apelme S

(30", 5-10' deep) 239 FT 3 273 % 65,243
_ Capital Expense Sub-Total ) B 1,014,378
_ Mobilization/Demobilization 10% LS $ 101,438
B icCa  I/Utility Relocal n 2% LS S 2RR

Erosion Control 29 LS & 20,288
" Conslruction Cost Sub-Total ’ $ 1,156,390 |
| Construction Contingenty 0% LS $ 346917

Capital Expense Total $ 1,503,307
rativ S
Engineering and Permitting 15% LS $ 225,496
Construcilon Admimstrati(;n 5% LS 3 75TE§
Aamlms;rative Expens—eTotél - $ . 50.66?

Capital Implementation Cost Total $ 1,803,969




CIP 6-2; Washington Green Streets

Unit Cost
Description Quantity Unit (2012) 2012 Cost
Capital Expenses
Stormwaler Planter o 4540 SF § 37 5 167980
Concrele Inlet, Type G2 20 EA $ 1,900 $ 38,000
HDPE Pipefine -
(10", 5-10' deep) 300 FT $ 107 $ 31,956
| Gapilal Expense Sub-Tolal - 5 237,938
Mobilization/Demobilization B 10‘}_6_ LS 3 23,794
Traffic Control/Utifity R location o 2% s $ 4,759
. Frosion Gontrol S 2% L5 § 4758
_ Constiugtion Cost Sutr-Total _ § 271247
Construction Contingency 30% LS k3 B1,374
Capitai Expense Total k3 352,621
Administrative Expenses
Engineering and Permitting 40% LS 5 141,049
[ Construction Administration B 5% LS $ 17,631
' quminislré“t-i-\-fe Expense Total B B $ - 15é680
Capital [mplementation Cost Total $ 511,301




CIP 12-1: International Way and Wister

Unit Cost
Description GQuantity Unit {2012) 2012 Cost
Capital Expenses
Precast Concrele Manhole
{72", 0-8 deep) o B A § 5500 § 111,000 |
Connectlion to Existing Structures Ea $ 1,000 2,000
HDPE Pipeli;\e - o ]
{48", 5-10' deep) 80 FT % 470 % 37,629
Capital Expense Sub-Tolal _ $ 50.629
Mobilization/Demobilization 10_% _I._S ) & 50_63_
Traffic Control/\Aility Relocation 2% LS % 1,013
Erosion Control 2% LS 3 1,013 |
Construction Cost Sub-Total 3 57.717
Construction Contingency 30% LS s 17,315
Capilal Expense Total 3 75,032
Administrative Expenses
Engineertng and Permitting 15% LS $ 11,255
Construction Administration 5% LS $ 3752
B Admin_istrative Expense loial ¥ 15,%
Capltal Implementation Cost Total $ 90,038




CIP 13-1: UIC Decommissicning on Lloyd

Unit Cost
Description Quantity Uni (2012) 2012 Caost
Capitai Exgenses
Pipe improvements
_ Concrete Fill - UIC Decommissioning 207 QY LD 2900
Remove Remainder of UIC 4 EA 500 2000
— Precas! Concrele Manhole_ o ]
(48", 0-8' deep) 8 EA % 2,100 % 16,800
'recast Concrele Manhole ‘
(48" 9-12' deep) 4 EA % 5800 § 3,200 |
_ Concretelnlet. T 2e G-2 L 20 EA % 1900 % 38.000 |
Conneclion 1o Existing Structures 3 EA % 31,000 % 3,000
HDPE Pipetine . - '
(10", 2-5' deep) 300 FT $ 78 % 73,534
HDPE Pipeline - -
(12", 2-5' deep) 1,308 FT § 78 % 102,686
HOPE F'Ipeliﬁe - - -
(12", 5-10" deep) 787 FT $ 107 % 83.B32
" HOPE Pipeline - ’ |
(18", 2-5'deep) 4499 FT $ - 60,755 |
Bgsn Garden _ _ ]
General Earihwork/Excavation 500 CY 1" & 6,000
"~ Amended Soils/Muich - 500 cY 26 § 13,000
Water Quality Facilty Planti gs 9000 SF % 35 27,000
Precast Concrete Bypass Manhole
(487, -8 deep) 1 EA 5 2.10C % 2,100
" Ditch Inlet i EA S 2,000 § 2,000
Canital Expense Sub-Total $ 406,806
" Mobilization/Demobillzation 1% LS s 40,681 |
Traffic Control/Utilily Relocation 2% LS $ 8,136 |
Erosion Controf 2% 1_5_ 8.71736 |
* Construction Gost Sub-Total _ 463.759
) Construction Contingency 30% " L-S 139.128.
Capital Expense Total g 602,B86
Adminisiratlve Expenses
‘ngl eeting ang Permitling 25% LS $ 150,7 2
Conslruction Administration ) 5% LS 5 30,144 |
UIC Closure Report Ls 5 10,000 |
) Adminisirative Expense Total - - 3 190,5667
Capital Impiementation Cost Total % 793,752




CiP 13-2: Linwood Elementary

Unit Cost
Description Quanity Unit {2012} 2012 Cost
Capital Expenses
Pipe Improvements
Precasl-_(-:bncrete Manhole o
48" 08'deep) 6 FA 1w 12,600 |
Connection to Existing Struclure 1 EA % 1,000 % 1,000
HDPE Pipeline: -
(24", 5-20' deep., no pavement) 429 FT % 155 § 66,654
'HDPE Pipeline B
(30", 5-10' deep, no pavement) 683 FT 3 201 8 137,612
_ Copital Expense Sub-Tolal - § 217,866
Mobilization/Demobilization 10% LS 3 21,787
_ Traffic Control/Wilily Refocation 2% LS $ 4,357 |
. Erosion Cantral I S 2% LS * 4,357
Censtruction Cost Sub-Total $ 248,367
Constrﬁc;f}an Continéency ) 30% LS kK 74,510
Capital Expense Total $ 322,877
Administrative Expehses
Planning Level Study LS 5 50,000
Engine i gand Permitting 25% 1S $ 80,719 |
~ Construction Administration 5% LS 3 16,144
" Administrative E;pense Tola. o - $ 146,863
Capttal Implementation Cost Total % 469,740




CIP 13-3: Railroad Avenue at Stanley

Unit Cost

Description Quantity Unit (2012) 2012 Cost
Capital Expenses

Precast Concrete Manhole
(48", 0-8deep) 5 EA $ 2,100 8 10.500 |
| Concrete Inlet, Type D {0-8) 1 EA $ 2,000 % 2,000 |
~ Connection to Existing Structure 3 EA $ 1000 % 3,000 |

Remove Existing Pipe (15-18" 56 FT % o7 ¢ 1,512
i Reinforced Concrete Pipefirner o ]

{18", 0-5' deep) 180 FT $ 144 % 25948
| HDPE Pipeline )

(18", 5-10" deep) 660 FT % 202 % 133,239
L Capllal Expense Sub-Tota[ E 178, 19&
 Monilization/Demotilization 10% LS 3 17,820
_ Traffic Control/Utility Relocation ) 8% LS $§ 14,098 |

Eroslon Control 2% 1S % 3,524

Construction Cost Sub-Total ¥ 211.439
" Construction Contingency 0% LS $ 63.432
Capital Expense Total $ 274,871

Administralive Expenses

Engineering and Permittir - 25% LS % 68,718
" Construclion Adminisiration 5% LS $ 13,744
I Administrative Eﬂpea;.-se Total o § 82,461 |
Capial Implementation Cosl Total $ 357,332




CIP 13-4: Rallroad Avenue Channel

Unit Cosl
Description Quantity Unit {2012) 2012 Cost
Capital Expenses
General Earthwork/Excavation 296 cyY & 12 % 3,556 ]
Clearing Brush _ 02 AC % 1.850 § 340 |
Enc = rissapation pad - Rip-Rap, Class 50 ] ~o 8 60 % 380 |
Water Qualily Fagility Plantings 8,000 5F % 3 % 24,000
Capit  Expense Sub-Total $ 128,255 |
Mobilization/Demobilization 10% LS $ 2,826 |
Traffic Comtrol/Utllity Relocation 8% LS _ $ 2,260 |
Erosion Control _ _ 2% LS § 565 |
Construction Cosl Sub-Total $ 33,9086 |
Canstruclion Conlingency 30% LS % 10,172
Capital Expense Tolal % 44 078
Administrativ nses
Engineering and Permitting 15% LS 3 6,612
Censtruction Administration S .5% _LS - H - 204 1
Administrative Expense Total - N - $ 8,816 7

Capltal tmplementation Cost Total 3 52,894




CIP 14-1: Plum Street

Unit Cost
Description Quantity Unit (2012} 2012 Cost
Capital Expenses
Precast Concrete Manhole
{48". 0-8'deepy EA ¥ 2,100 % 8,400 |
Connection 10 Existing Struciure 2 EA LA 2,000
EDPE"I;iDeIinE S o o ]
{12°, 5-10' deep) 780 FT & 107 % 83,086
Capital Expense Sub-Total k] 93,486 |
Mobijlization/C mobilization - 10% LS B < . fR1g
@gicoimrrg{/umily F n 2% LS $ 170
~ Erosion Control o 2% LS E3 1.870 |
~ Consliruction Cost Sub-Total L L B $ 106,574
Construction Contingency 30% LS $ 31,972
Capital Expense Total % 138,546
Adminisyrative [xpenses
Engineering and Permitting 25% LS % 34,637
Construction Administration 5% LS $ 6,927 )
' Administrative Expense 1otal 31.565!-7
Capital Implementation Cosl Total $ 180,110




CIP 15-1: Hemlock Street

Unpit Cost
Description Quantity Unit (2012) 2012 Cost
Capital Expenses
Precast Concrele Manhole
(48", 0-8' deep) 2 EA $ 2,100 & 1,200
_PI;[-ZBSI Co_néreie Manhaole o N ]
(48". 9-12' deep) 3 EA % 5800 % 17.400
Precast Concrele Manhole '
(60", 0-8' deep) 2 EA 5 4,300 % 8,600 |
Cc  artion 10 Exisling Struclqr(_e_ 4 EA 3 i I.,OC_)Q 3 L 3
) don Existing Manholg 2 _BA % 254 ¢ 508 |
Plug Existing Pipe 2 EA % 500 % 1,000
HDPE Pipeline B N
(24", 2-5' deep® 188 FT E3 161 ¢ 30,272
HDPE peline - - - T
(4" 510 deep) 38 FT $ 265 % 10.082
" HDPE Pigeline -
(24", 10-15' deep) 810 FT $ 265 % 214,908
Capital Expense Sub-To 3 S 870
" Mobilization/Demobilization T T $ 29,097 |
Traffic Controt/Utility Pelocation 2% LS $ 5,819 |
érosmn ontfol - - _2?/ - I_S— o —$ 5,819
Construction Cost Sub-Total - $ 331,706
Construclion Contingency B 30% LS < 997,512 |
Cap#al Expense Total s 431,218
inistrativ ense
Engineering and Permitling 25% LS $ 107,804
Construction Adm‘migtralion 5% 7!.8 § 21,561 |
Adnun_lgalwe Expense Total - S_ 129,365-
Capital Imptementation Cost Total $ 560,583




CIP G1: UICs on Llewellyn

Unit Cost
Description Quanlity Unit (2012) 2012 Cost
ital Expenses
Drywell (UIC)
(4 7 2t 75 deep) 5 " ) 5 A -
Concrele Inlet, Type G-2 10 EA 1800 % 198,000
HEPE Pipeline
(10", 0-5 deep) 150 FT 78 % 11,767
Capital Expense Sub-Total $ 80767
_ Mobllization/Demobillzation 10% L5 = 8.077
) aﬁic-CpElrol/UtiIﬂ}' Re]oﬁcﬁa&ipﬁn 2%___!_5 % 1 515_
Erosion Control o 2% LS $ 1,615 |
Construction Cost Sub-Tolal 3 82074
Construction Contingency 30% LS $ 27,622
Capial Expense Total $ 119,697
Administratj nses
~ Engineering and Permitti 2 B 5% LS % 729.92&
Construction Administration 5% LS 3 _ 5985
Adminstirative Expense Total ] 35,909
Capital Implementation Cost Total 3 155,606




CIP G2: 36th near King

Unit Cost
Description Quantity Unit {2012) 2012 Cost
Capital Expenses
Concrete Inlet, Type G-2 A Ea % 1,900 § 7,600
(10", 0-5' deep) so F $ 78§ 3,922 |
Stormwaler Planter 1,710 SF $ 25 % 42,760
Capltal Expense Sub-Total % 54,272
- Mobilization/Demobilization 10% LS kS 5,427 |
. Traflic Conlrol{Ul‘nity Retocation _ 2% LS % 1,085
| Erosion Control B 2% LS % 1,085 |
Construction Cost Sub-Tot _ k3 61870 |
Construction Conlingency 30% LS $ 18,561
Capital Expense Total kY 80,432
Adminisirative Expenses
Engineering and Permilling 25% LS 5 20,108
Cwo-rgﬁc'tion Administralion - 5% LS . $ 405?
Administrative Expens_e—Total D - $ ; E,E
Capital Implementation Cost Total § 104,561




CIP G3: 55th near Monroe

Unil Cost
Deseription Quantily unit (2012} 20172 Cost
Capital Expenses
HDPE Pipeline
(10", 0-5' deep) 125 EA $ 7008 8,806
General E. 1hwor_k_/Excavalion 29 cyY $ 12 3 347
DrainRock TR 3t 533
Geomembrane 69 SY $ 25 % 1,736
~ Capita] Expense Sub-Tolal o _ % 12,427_
h voe i L5 o 1,243
Traffic Control/Utility Relocation 2% 5 249
~ Erosion Control 2% LS $ 248 |
| Construction Cost Sub-Total _ 3 14,167
Construction Contingeney 30% LS % 4,250
Capital Expense Total b3 18,417
minjstrative Expenses
gineenng and Permitting 20% LS % 3,683
Co;slrucuon Admm'ls:r&}m 5‘.’; B VLS $ 921-
) Administrative Expense Total $ B 4,6047
Capial implementation Cost Total $ 23,022




City of Milwaukie Stormwater Masler Plan

Appendix F: Staffing Analysis Tables
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Cost tracking

actiaty BMP

category®

|
NPDES Program -
Actlvities
{per2012
SWMP)

IDDE

IDDE

" weather field screening

BMP/CIP name Description

. Jevelop and update an IDDE SOP
Impiement the itlicit

discharges elimination  onduct source identification Vracking, testing,
program | and follow up dusing the dry weather field
screening aclivities {perthe IDDE SQP)

i
Conduct annuat dy | Conduct annual inspections of priority outfalls

Annually malntain a map of prior? t
Respond to all non-hazardous material spills

Implement the spill
response program

Documenlsources causas, and resulting water
quality problems from spllls

1CD

ICD

CON

CON

PE

Provide education to

Screen new and existing | Documem facllmes requlrlng 12007 permits for
Industrial {acilities DEQ once over the permlt term

Inspect all facilities with 12007 pemmits twice
over the permit term

Conduct industrial and o
commercial inspections . Inspect all commercial and industrial food
“service industry facllities semi-annually

! Inspect other high priority facllities

Requlre eroslon control for development

. > 500 sf
Implement erosion  —

control Conduct site plan review for applicable
developments

construction site
operators

Provide eroslon control certification programs

Conduct erosion control
inspections

- Inspect all sites with > 500 sf impervious area a
~Inimum of twice

Promote public awareness through pamphlets,
Provide public | newsletter, and handouts
education and owtreach — ——
materials

| Conduct annual catch basin stenciling/marking |

PE

PE

PP

PP

Brown~-Caldwel

I Conduct street sweeping

|

it
Participate in a public |
education effectiveness | Coordinate on a public education effectiveness

evaluation avaluation, to be completed by July 1, 2015

Conduct annual staff | annually

training | Conduct regular stormwater staff meelings one

\ lo fourtimes per year

and voadway repait | Sweep curbed streets once per month
activities
Minimize water quality Use the Purtiand IPM as a guide fc
lmpacts from landscape - pest:cide/lemltzer application and landscape
maintenance l maintenance

oﬁ:ECIty storm crews with 40 hrs of training -

Stormwater program implementation {post-2012) Pre-2012 activities (annual)2 cost schedule
{FTE) (annual)2 (hr}
Increase in effort Implementation " Material :
from pre-2012 Cost assumptions (staff or costs Activity description 2013 2014 | 2015 2016 2017  Annual average
activities (Y/N) consultant) {Y/N) ) 7 o _ . B
== & = o Track updates/modifications to '
Y IDDE SOP developed in November 2012, Assume 10 hrs/yearforupdalmg staff inspectlon procedures 0.005 A 0.005 | 0.005,0.005 0.005 10
] o ) snduct outfall inspections annually [ '
‘ Assume 50% of inspected priority outfalls (~9 outfalls) require some type of Y-lab stigati 0.04 0.04 004 | 4 4 72
Y - investigation and follow up. Assume 8 hrs/outfall follow up. staff costs ?:51;;(:”1 results of investigation | ' ) | 0 , 0.04 00
N o o o o h i _Wi ' Pf iorl
N Eighteen priorlty outfalls identified per 2012 IDDE SOP. staff oj;glul? annual inspections of priority
oy Map developed in November 2012. Aseume 10 hrs/ year for updating. staff SN ' NA 0.005 0.005 ;0.005 0.005 0.005 10
n . . Respond to all spills reported to
N No change in actlvities. | staff Public Works
N No change in activities. I staff Y Document resuls
Y Conduct review during 2014. Assume 40 hrs for review. staff N NA 0.02 | 8
Asuhes five 12002 permittees. One inspection effort conducted in 2012 (reflected in ' R
Y curmrent staffing); one additional inspection effort to be conducted in 2015 (for the staff Track, inspect, and report resutts of : 0.02 3
2012-2017 permit term). Assume 8 hrs per permittee (40 hrs total forinspection Inspections of the 1200-Z facilities L
eﬁorl) 7 ]
y Per2011- 2012 atotal of 352 mspecﬂons conducted. However, effort is funded out of staff | N NA
wastewaler not stormwater. No cost assumed for this activity.
Y " Assume a total of 10 high pnontyfacllitles to be Inspected and documented annually staff N NA 0.04 | 0.04 004 004 004 80
; and 8 hrs/inspection. B ! o
- | kequire erosion control for
N No change in activities. | staff wevelopment > 500 sf |
Assume 10% Increase in erasion control plan review acuﬁtles annually with increase | ‘ | |
Y in development. Per2011-2012, there were 15 erosion control plan reviews staff N Conduct erosion control plan review * 0.003  0.003 | 0.004 0.004  0.004 8
conducted (reflected with current staffing), Assume 4 hrs/plan review,
. Provide Erosfon Comrol Certification
N No change in activities. staff N Programs
o Assume increased effort assaciated with 2 Inspecuons instead of just one. Per 2011- o , Conduct initial erosion control | ;
Y 2012, atotal of 80 hrs spent on eraston control Inspections. Assume an additional staff N inspections for all new and 004 005 @ 0.05 0.06 0.06 100
80 hrs/yr + 10% mcrease with increase in developmenl redevelopment slles o
o Y- Promote public awareness through
N No change in activities. staff fintin pamphlets, newsletters, and
. p g handouts
. Assume 10% increase in effort annually to continue implementation and ensure | |
Y coverage of all catch basins in the City. Per 2011-2012, approximately 100 hrswas staff Y - buttons | Conlinue stenciting cateh basins 0.005 0.006 |0.00610.007:0.007 12
spent on stenclling actlvities (reflected in current staffing). }
A T \ i
Assumes cost share with ACWA and Clackamas co-permittees. Cost not reflected in I
NA
Y staffing assessment but staff time may be needed to panicipale Inthe project. staff/ consuttant N
- —— e — ———— —_— s = “ide soill resoonse raming to stafl -
v Assume an additional 32 hrs of tralning for each existing staff (5.25 FTE). staft N ';;"c‘:dpifsg:esp""se wainingtostal 408 008 008 0.08 0.08 168
Y | Assume 2 staff meetings annually at 2 hrs/ meeting for existing staff (5.25 FTE) staff N 001 001 0.01 001 001 | 20
y i Street sweeping funded ouwt of road/ transportation fund. Cost not reflected in Staff Y- Conduct ongoing street sweeping
f stormwater staffing assessment. sweeper activilies
y Assume increase {double) in effort assoclated with use of IPM over standard practice. staff N Conduct pest management at public 002 002 002 002 002 40

Per2011-2012, approximately 40 hrs spent on shoulder maintenance.

Maintenance staff cost schedule

properties

| Maintenance staff



Maimenance staff cost schedule

Maimenance staff

Stormwater program implementation (post-2012) Pre-2012 activities {annual)2 cost schedule
Cost tracking (FTE) {annual)? (hr)
activity BMP | Increase in effort tmplementation | Material I 1
BMP/CiP name | Description from pre-2012 Cost assumptions (staff or costs Activity description . 2013 2014 2015 2016 j 2017  Annualave.
category® : . 5 !
) B o i activities (Y/N) consuitant} (Y/N) o o .
NPDES Program Reduce stormwater | Develop procedure for storage/disposal of ' R | ‘ ‘
Activitios PP impacts from municipal | street wastes in conjunction with operation of Y zgfd::* dd:"g'a‘:gedn’)::ﬂf (under cutrent staffing). Assume 10 hrs/ yearto inspect staff N NA 0.005 0.005 0.005]0.005|0.005 10
{per2012 facilities | covered, on-site Decant Facility -facility P p ) ‘ :
SWlMP) | pp Control infiltration and | Investigate sanitary lines for damage v " Cost reflected in City's Wastewater Program, not separately under the stormwater staff N Track cross connections through the
{continued) cross connectlons | approximately every 5-6 years _ program illicit discharge program
- 0 i - — i . — — - —
Implement Master Plan | Annually contribute t? the reserve fu.nd forCIP | See cost tracking activity "Stormwater Master Plan Implementation” for associated | Map location and drainage area of
PP CIP projects ; design and construction; track location and Y 1 staff cost estimates : staff N CIPs
P i drain¢ e area of CIPs ‘ ' ‘
_City's current assets include: 123 sediment manholes, 549 manholes, 8,859° of
T ditches, and 875" of culvents. Not all assets inventoried yet. Assume current ‘ |
| inspection and maintenance frequency is once per permit term. Revised frequency ls ! !
+iwo times per permit term. Therefore, one additional inspection and maintenance :
Con !
oM onduct storfnwater Inspect stormwater conveyance system | rotation for all recorded assets once over the permit term. Assume inspection/ inspect the stormwater conveyance ! !
system cleaningand | components every two years and perform Y | oo - " " staff Y - vactor 009 009 009 009 0.09 188
maintenance maimtenance maintenance requires 1 ht/sediment manhole (additionat 0.14 FTE over 5-yearterm system as needed )
or 0.03 FTE annually); 0.5 hr/ manhole (.02 FTE over the 5-year permit term or 0.004 .
1 FTE annually}; 20' /hr for culvert/ ditch maintenance (0.24 FTE over the 5-year permit |
term or 0.05 FTE annually); and 191 /hr for culvert/ ditch inspections (0.03 FTE over |
| ; the 5-year permit term or 0.01 FE annually}. o i
- ] _ —=r—er
oM ondl:;;:i:ﬁ: basin Clean 50% of catch basins annually N | No change in activities, staff _ Ywvactor  Clean 50% of catch basins annually
B Privale water quality Conduct annual Ins- ;;:‘.l-jons of ten :ate o B : Assume Inspections and d entati ire 8 hrs/facility with ten facilities - | : | i l
oM facility maintenance nev P priv Y - ASSUME INSPECLions and documentation requir tyw : staff | N NA 0.04 004 | 0.04 004 ' 0.04 80
facilities . requising inspection annualiy. . ‘
program ‘ I e e _
. Traditional BMPs maintained priorto 2012.in 2011-2012, 260 hrs of rain garden ‘ |
Public structural control | Inspect and maintain public water quality maintenance conducted (not refiected in current staffing). City currently has a total of ' Inspect and maintain public facilities
‘ fo S . . . . Y- 0.21 023 025|028 0.31. 500
oM maintenance facilities Y 40 public rain garden facilities. Assume 10% Increase in faclity Installations with staff vactor \ {storm filters, ponds, swales) | ‘ :
increased development plus 4 hrs per facility forinspection. 1‘ i 7 I
Subtotal NPDES programcosts ~~ 0.60  0.64  0.67 | 0.68 0.72 1314
o Assume peﬁnit issuance in 2014, System-;hi;a_sééssment to be completed in 2015. : y- ‘ 0.26 256
Determine depths to covered LiCs Y 32 UICs to be uncovered. Assume 16 hrs/UIC. staff excavator NA ) ’ |
: N T e ) i
Complete system-wide | Identify additional wells Y Assume permit issuance in 2014. System-wide _assessment to be completed in 2015, staff N NA 0.02 20
I OM ass Assume 40 hrs to research additional well locations. \
' essment Evaluate depth to groundwater d '
: valuate depth to groundwater for uncovere .
Assume permit issuance in 2014, System-wide assessment to be completed in 2015. f
UIC WPCF Permit | UICs and any UICs within new well setbacks and Y Assume 20 hrs to complete assessn{ztnt and document p staff 1 N NA ‘ 0.02 40
Issuance and document findings ’ o
Compliance | ., Refine current UICMP per requirements of the Assume permit issuance in 2014 and submittal of UICMP to DEQ in 2014. Assume . | - |
oM ] ’ t N NA 0.04 ;0.005,0.005 0.005 30
| } pdate UICMP | 1 oy UIC WPCF pemmit Y 80 hrs to update (in 2014) and 10 hrs/yearto refine, staff/consultant | | |
| * Update UIC stormwater | Refine current monitoring plan per re l As iti in 2014 angd submittal of itaring plan to DEQin 2014 o ] o | ‘
oM i i P pPer requirements sume permit iIssuance in and submitial or monitonng planto n . NA 0.02 10.005 | 0.005 0.005 24
‘ monitoring plan of the new UIC WPCF pemmit Y Assume 40 hrsto update (in 2014) and 10 hrs/year to refine. staff/ consultant | N i i L
oM | Prepare annual reports : Prepare annual reports per requitements of the ‘ Y Assume permit issuance in 2014 and submittal of annual reports to DEQ starting in Staff N | NA i 002 002 0.02 ‘ 0.02 40
\ , _ ew UIC WPCF permil ; 2014. Assume 40 hrs/year to prepare, - ] :
- R S - Subtotal WPCF permit implementationcosts ~ 0.00  0.08 033 003 003 930
' ! CIP 1-1: Willow Retrofit existing detention pond for water quality _E-;iﬂg_‘iil_lmﬁ@%hd not&?re?tly maintained under current staffing. Assume 16 | 1
oM . Y . . staff Y - vactor NA 6
l‘ detention pond retrefit  enhancement hrs/year for inspection and maintenance. B . - B o
Retrofit existing Ball-Mitchell Pond for water Existing Ball-Mitchell Pond not currently maintained under current staffing. . isume
) - NA
:‘Itg’;‘::;::; quality enhancernent Y 16 hrs/year for pond inspection and maintenance. staff Y- vactor
s , ke il
Implementation oM CIP 1-2: Stantey-Wiliow _ Install four new catch basins y | Assume 0.5 hr/ catch basin for maintenance. _ staff | Y-vactor . NA 24
UIC decommissioning. - Assume 60’ /hr for pipe cleaning and 191" /hr for TV inspections, Inspection and \
Install 425" of new pipe Y maintenance occurs biannually. Total average annua) maintenance time for new pipe staff NA

Brown~>Caldwell

= 4.5hrs,

l Y - vactor



Maintenance staff cost schedule
{annual)?

Stormwalter program implementation {post-2012) Pre-2012 activities ’
Cost tracking . :
activity BMP increase in effort Implementation  Material
category® BMP/CIP name Description from pre-2012 Cost assumptions {staff or costs Activity description
! activities (Y/N) consultant)  (Y/N)
st 1 nstall two new detention faculltles Y Assume 16 hrs/yearfor pond inspectlon and mamtenance staff Y- vactor NA
ormwat .- — .- _ -
MasterPlgn l Install 10 new manholes Y Assume 0.5 hr/manhole for maintenance. staff Y - vactor NA
Implementation om CIP 5-1: Meek Street Assume 60 /hrlor pipe cleanlng and 191 */hrfor TV lnSpECllOﬂS Inspection and
(continued} Install a total of 3,940’ of new pipe. Y maintenance occurs biannually. Total average annual maintenance time for new pipe staff Y - vactor NA
_ ~ : . =45 hrs. 7
. . Assume 50 sf/hr for mamtenance + 4 hrs forvegetahon mspectlon Total annual
2 i f , taff Y - vactor NA
oM ce gr:émfzzsgto" ' stall 4,540 st of rain garden Y maintenance time for rain gardens 94 hrs sta v
' Install 20 new catch basins. Y Assume 0.5 hr/catch basin for mamtenance staff | Y- vactor NA
Install 8,000 st of rain garden, y Assume 50 sf/hr for maintenance + 4 hrs forvegelatlon mspecimn Total annual staff Y- vactor NA
maintenance time for raln gardens=184 hrs o
i 131 uic Install one new bypass manhole Y _Assume 0.5 hr/manhole for malntenance staff Y - vactor NA
o™ Decommissioningon - — - S - - :
Uoyd Install 20 new catch basins. Y _Assume 0.5 hr/catch basin for maintenance. staff Y - vaclor NA
Install 787" of new pipe. y Assume 60'/hrfor pipe cleaning and 191" /hr for TV inspections. Inspection and staff Y -vactor NA
o malntenance occurs b|annually Total annual maintenance tlme for new pape— 9 hrs o _ o L
lnstall five new manholes Y A e 0.5 hr/ manhole for nt . ;______. staff Y- vactor | NA
OM oo A::"m 60" /h/f 10r o er; :;i " /hrfor TV inspections. Inspaction and N \
Avenue at Stanley tall a total of . . ume tfor pipe cleaning an 1 for TV inspections. Inspection an y. NA
7 Install a total of 850" of new pipe. Y maintenance occurs biannually. Tolal annual maintenance time for new pipe=13 hrs, staff vactor .
| CIP 13-4: Railroad - N B o Assumes 20" /hr for ditch maintenance, Assumes maintenance required once every B \
TOM ! } - A
‘_4 Avenue Channel ! Maintain 2000" of open channel Y 5 5years. Total annuwal maintenance time for channel is 20 hrs. staff Y- vactor B N
oM CIP 14-1: Apple Street Install 650" of new pipe y Assume 60 /hrforpipe cleaning and 191'/hr for TV inspections. Inspectlon and staff Y-vactor NA
o ! maintenance occurs biannually. Total annual mamtenance time for new pipe=8 hrs.
Install two new manholes. Y Assume 0.5 hr/ manhole for maimena nce. staff Y - vactor NA
oM CIP 15-1; Hemiock ———— - — - -
Street Install a total of 986 of new pipe. Y Assume 60' /hrfor plpe creamng and 191" /hrforTV lnspacilons Inspectlon and ‘ staff Y - vactor NA
| o maintenance occurs biannually. Total annual maimenance time for new pipe=11 hrs. \ . ‘ _
CIP G1: 47th and - I |
o Uewellyn | Install five new UICs. Y Assume 1.5 hrs/drywell for inspection and maintenance staff | Y-vactor | NA
Install 1,710 sf of rain garden. y ‘ Assume 50 sf/hr for maintenance + 4 hrs fmvegetation inspection. Total annuat staf | Y.vactor NA
‘ ] ] maintenance time for rain gardens = 38 hrs. i} _ o
oM CIP G2: 36th nearKing  Install four new catch basins. Y \ Assume 0.5 hr/catch basin for maintenance. staff © Y-vactor NA
Instail 50" of new pipe. ¥ ‘ Ass.ume 60" /hi for pip.e cleaningand 191'/hr lo-rTV inspections. Inspection and staff Y.vactor NA
maintenance occurs biannually. Total annual maintenance time for new plpe= 0.5 hr. )
CIP G3: 55th and ; Assume 60' /hr for cleaning and 191" /hr for inspections {consistent with pipe
oM M;mme Install 125" of soakage trench. Y cleaning requirements). Inspection and maintenance occurs biannually, Total annual | staff Y-vactor NA

maintenance time for soakage trench= 0.5 hr.

Sublotal Master Plan implementation costs (avemge annual staff time} (FTE/hrs)

(1)

‘ 2013 | 2014 | 2015 2016 2017

NPDES maintenance staff cost (by implementation year)
UIC WPCF maintenance staff cost (by implementation year)

Total maintenance staffing Master Plan implementation staff cost

Staffing contingency (estimated at 40% to account unscheduled maintenance and response)

2BMP Calegories are documented in the CJty 2012 Storm water Management Plan.
BFTE is 2080 hrs; 0.02 FTE is 40 hrs; NPDES and WPCF program cost schedule based on implementation over a 5-year permit lerm (2012-2017); Stormwater Master Plan Implementation projected on an annual basis and assumes a 10-year CIP.,

"hhreviations:

JE = illicit Discharge Detection and Elimination PE = Pubiic Education PP = Pollution Prevention {CD = industrial/Commercial Development PC = Post Construction Site Runoff Control OM = Operation and Maintenance

Brown~«Caldwell

Total staff cost (FTE and hourly)

0.25
060 084 06 068 0.
000 008 033 003 003
025 025 025 025 025
0.56 065 0.83 064 0.6
141 162 1.66

208 1.60

CON = Construction/Erosion Control

| Maintenance staff
cost schedule

| {annual)? thr)

|

Annual average

66

104

204

16

20

40

518
1314

430
518
1508
3770



Stormwater program implementation {post-2012)

Cost calculations®

Cost tracking B ~ 3
acviy BMP , Increase n effon Implementation
BMP/CIP name Description Cost assumplions P Description
category . (staff or consultant)
L activities (Y/N) | 5
Conduct Industrial Develop a high prionty pollutant |
NPDES Program i i
Actfvitlfs | 1cp ani?‘scg?cz?;r‘(;lal facility Inspection program (SOP). Assume 40 hrs for development. Twenty hrs/ year for updating. staff NA
(per 2012 . - - === | S
SWMP) Review new and redevelopment ! Per2011-2012, four applications were raviewed (with
applications for stormwater controls i Assume 10% increase in plan review activities annually with increased development. ' staff current staffing). Assume 10% annual Increase in
be ' Implement municipal | 3nd standards. [ effort at 20 hrs per application.
! development codes o e A i ;
j Review and revise design storm and |+ Assume update conducted In-house. Update conducted in 2014.
deslgn manual to comply with permit : R ) staff NA
conditions by November 1, 2014. i+ Assume update requires 120 hrs of staff time.
| Develop procedure for
pp Re?;‘:;?;?:::’:’:ter storage/ disposal of street wastes in :» Procedure develfoped in 2012 (under current staffing). staff NA
municipal facilities conjunction with operation of I+ Assume 10 hrs/yearto inspect facility and update procedure.
covered, on-site Decant Facility, I
oM 2:;3:: x:}ﬁ{:nf;i:: 'Develop private water quality facility SOP developed in 2012. staff NA
program SOP by July 1,2013, Assume 20 hrs/year for updating.
Subtotal NPDES program costs (FTE)
I+ Engineering and permitting costs estimated at 40% of the construction cost. I —— i . 0
Stormwater CIP 1-1: Willow o . ] AR - o . » Engineering and permitting cost (total): $18,90
Master Plan CIP detention pond izlgﬁue:;lii;lgﬁ::x:;ﬂr ond for ‘ iz:inel?nog’?n:t:::r:mdus: eslt;:l‘:t::sz 'Sof:;:helf:ntw::ti%%::: the construction staff/consultant |+ Construction administration (total): $2,400
Implementation retiofit - ! : nd perm sultant a . i .
P : ! administration cost would be required torinternal staff, i+ Total {City cost): $2,400 (or 0.02 FTE)
CIP 1-2: Stanley. . Decommission two UICs. Retrofit ‘ Enmrlee;:lg an: pf”_';"lmit?g“;t_s es;tlr:atte;;ut ?15]1% °f“:: c:?struct;:n cost. \- Engineering and permitting cost (total); $18,300
clp Willow UiC : existing Ball-Mitchell Pond for water onsiru Ol'.l 8 n?"" raton e' imated a oTe construction cost. . staff/consuttant ‘ « Construction administration (total): $3,700
decommissioning quality enhancement. Install four new = Assume engineering and permitting cost for consultant and 100% of the construction . Total (City cost): $3,700 (or 0.04 FIE)
\ catch basins and 425" of new pipe. administration cost would be required for internat staff, otal (City cost): $3, (0.
T I - Engineering and permitting costs estimated at 25% of the construction cost. I . Engineering and permitting cost (total): $46,400
1. , . . - . . o, . 1
CIP CIP 4 1 Main Street  Replace 380°' of pipe and 7 Construction administration qunated at 5% of the construction cost. . staff/consultant  + Construction administration (totat): 59,300
at Milpot Road ~ manholes. v Assume engineering and permitting cost for consultant and 100% of the construction . Total (City cost): $9,300 (or 0.09 FTE)
k administration cost would be required for internal staff. | | otal {City cost): 9, .
Install two new detention facilitles, Eng’lneenpg and pel:mlt‘u pg costs estimated at 25% of the construction cost. - Engineering and permitting cost {total); $593,900
Construction administration estimated at 5% of the construction cost. X . .
cIp CIP 5-1: Meek Street ten manholes, and 3,940' of new [ L o . staff/consultant - Construction administration (total): $118,800
plpe '+ Assume engineering and permitting cost for consultant and 100% of the construction » Total (City cost): $118.800 (or 1.19 FTE)
| ' " administration cost would be required for internal staff. otai (City cost: ' :
1 | g BRI ) = =
C1P 5:2: Hariso " Conctnclionadmiistation st at 5% f e consiuetin oot : Engineeringand permiting cos (utaf $115,100
CIP : Harrison Replace 696" of pipe. e ) ) ) staff/consultamt |+ Construction administration (total): $23,800
Street Qutfall » Assume engineering and permitting cost for consultant and 100% of the construction . Total (Clty cost): $23,800 (or 0,24 FTE)
! ! administration cost would be required for internai staff. [ otal (Clty ' ! ’
- Engineering and permitting costs estimated at 15% ofthe construction cost. f - Engineering and permitting cost (total): $225,500
) . N o -
cIp CIP 6-1: Washington Replace 3,551 of pipe. Construction adnrlmstranon estlr.nated at 5% of the construction ¢ost. - staff/consultant |+ Construction administration (total): $75,200
Street + Assume engineering and permitting cost for consultant and 100% of the construction . otal (City cost): $75,200 {or 0.75 FTE)
administration cost would be required for Intemal staff. I {City ) ! ’
= Englneering and permitting costs estimated at 40% of the construction cost. ' '+ Engineering and permitting cost {total): $141,100
Py . . : P - . : ,
P CIP(? 2: Washington Install 4,540 sf of rain garden and 20 Construction adn?mlstratmn estn.'nated atl 5% of the construction cost _ staff/consultant 1+ Construction administration {total): $17,600
reen Streets new catch basins, » Assume englneering and permitting cost for consultant and 100% of the construction « Total (City cost): $17,600 (or0.18 FTE)
administration cost would be required for Internal staff. ity i : g ___'_
| CIP 12-1: - Engineering and permitting costs estimated at 25% of the construction cost. [+ Engineering and permitting cost {total): $11,300
: , Construction administration estimated at 5% of the construction cost. i . . .
Cip International Way  Replace 80°' of plpe. o o . staff/consultant [+ Construction administration {total). $3,700
and Wister + Assume engineering and permitting cost for consultant and 100% of the construction .

Brown«~aCaldwell

Total (City cost): $3,700 {or 0.04 FTE)

2013 2014
0.02 0.01
0.004 0.004
0.06

i 0.005 0.005
0.01 0.01
0.04 0.09

Engineering staff cost schedule {annual)e

(FTE by year or lump sum)

2015 2016
0.0 0.01
0.005 0.005
0.005 0.005
0.01 0.01
0.03— 003

Engineering sta
cost schedule
(annual)e (hry

2017  Annualave, _

0.01 28

0.006 16

0.005 10

19

248

50

156



Stormwater program imptementation {post-2012)

Cost tracking
activity increase fn effon. -
BMP . on imptementation
BMP/CIP name Descrption from pre-2012 Cost assumptions
categonye : o {staff or consultant)
B _ activities {Y/N)
- I . oA — - S e
Stormwater CIP 13-1: UIC Decommission four UICs. Install = Engineering and permitting costs estimated at 25% of the construction cost.
Master Plan 9,000 sf of rain garden, one bypass Construction administration estimated at 5% of the construction cost. |
-1 CIp decommissioning on Y nsultan
Implementation Lioyd €00 | manhole, 20 new catch basins, and |+ Agsume engineering and permitting cost for consultant and 100% of the canstruction staff/ consultant
tinued) y 787" of pipe. Replace 1,813 of
{con pipe. Replace 1,813 of pipe. administration cost would be required for internal staf.
.+ Engineering and permitting costs estimated at 25% of the constmcnon cost
cIp CIP13-2: Linwood  Replace 1,112" of pipe and conduct a v Construction administration estimated at 5% of the construction cost. taff/consultant
Elementary planning study. - Assume engineering and permitting cost for consultant and 100% of the construction se
adminlstranon cost would be reqmred for mternal staff
i I Engmeermg and permitting costs estimated at 25% of the construction cost.
oM CIP 13-3: Rallroad  Install five new manholas and 850" of v Construction administration estimated at 5% of the construction cost. staft/consultant
Avenue at Stanley  new pipe. '+ Assume engineering and permitting cost for consultant and 100% of the construction 2
o L administration costwould be requued for |ntemal staff.
v+ Engineering and permitting costs estimated at 15% of the construction cost.
. ' Construction administration estimated at 5% of the construction cost.
CIP 13-4: Railroad ., . , | . . . . L
oM Avenue Channel  Maintaln 2000" of open channel. Y (= Assume engineering and pemitting conducted internally. 100% of engineering/ staff
permitting and the construction administration cost would be required for internal |
_ staff. |
| [ Engmeenng and permltting costs estimated at 25% of the construction cost
CIP 14-1: Apple Construction administration estimated at 5% of the construction cost.
oM "Instalt 650" of new pipe. Y ' consultant
Street PP |+ Assume engineering and permitting cost for consultant and 100% of the construction stafl/
_ _ adm1mstrat|on cost would he requued for mternal staff.
'+ Engineering and permitting costs estlmated at 25% ofthe constructlon cost.
oM CIP 15-1: Hemiock Install two new manholes and 986" of y Construclion administration estimated at 5% of the construction cost. staff/ consultant
i L, . , u
Street | new pipe. | + Assume engineenng and permitting cost for consultant and 100% of the construction
- f administration cost would be required for internal staff,
- Engineering and permitting costs estimated at 25 | of the construction cost.
. Construction administration estimated at 5% of the construction cost.
CIP G1: 47th and -
om Liewellyn Install five new UICs. Y .+ Assume engineering and permitting conducted intemally. 100% of the staff
! ‘ engineering/permitting and construction administration cost would be required for
| lntemal staff.
. + Engineering and perm|tl|ng costs esti mated at 25% of the constiuetlon cost
CIP G2: 36thneay | "S12!! 1,710 sf of rain garden, four Construction adminlstration estimated at 5% of the construction cost.
oM ) new catch basing, and 50" of new Y ) , . . staff/consultant
| King | pipe. | + Assume engineering and pemmitting cost for consultant and 100% of the construction
B - administration cost would be requnred Ior internal staff
+ Engineering and permitting ¢osts estimated at 25% of the construgtion cosl
) Construction administration estimated at 5% of the construction cost.
0 CIP G3: 55th and , . . i
M Monroe Install 125' of soakage trench. Y « Assume engineering and permitting conducted intemally. 100% of the staff

engineering/permitting and construction administration cost would be required for
{ internal staff,

i

Cost calculations®

Description

« Engineenng and permitling cost (totai): $150,700

"« Construction administration (total): $30,100
+ Total (Clty cost): $30,100 {or 0.30 FTE}

« Engineering and permifting cost {total): $80,700
+ Construction administration (total): $16,100
Total {City cost): $16,100 {or 0,16 FTE)

.

Engineering and permitting cost (totai); $68,700
Construction administration {total): $13,700
Total (City cost): $13,700 {or 0.14 FTE}

Engineering and permitting cost (total): $6,600
Construction administration (total): $2,200
Total {City cost): $8,800 {or 0.08 FTE}

Engineering and permitting cost (total): $28,400
+ Construction administration {total): $5,700
Total (City cost): $5,700 {or 0.06 FTE)

Engineering and permitting cost (total): $107,800
Construction administration (total): $21,600
Total (City cost): $21,600 (or 0.22 FTE)

-

Engineering and permitting cost (total): $29,500
+ Construction administration (total): $6,000
- Total {City cost); $35,900 (or 0.36 FTE)

+ Engineering and permitting cost (total): $20,100
« Construction administration (total); $4,000
+ Total (City cost): $4,000 {or 0.04 FTE}

» Engineering and permitting cost {total): $3,700

+ Construction administration {total); $900
« Total (City cost): $4,600 (or 0.05 FTE)

Subtotal Master Plan implementation costs {total staff time over 10-year CIP) (FTE/ hrs)
Subtotal Master Plan implementation costs (average staff time over 10-year CIP) (FTE/ hrs)
NPDES engineering staff cost (by implementation year)

Master Plan Imptementation staff cost {total)

Total engineering staffing
Staffing Contingency (to account for project overrun or internal design)

Total staff cost {FTE and hourly)

vIP Categories are documented in the City 2012 Stormwater Management F.’fan_
ror purposes of calculating an equivalent FTE per cost estimate, an annual FTE salary was assumed al $100,000/year.

¢FTE is 2080 hrs; .02 FTE is 40 hrs; NPDES and WPCF program cost schedule based on implementation over a S-year permit term (2012-2017); Stormwater Master Plan Implementation based on implementation over a 10-year CiP.

Abbreviations:  IDDE = lliicit Discharge Detection and Elimination  PE = Public Education PP = Pollution Prevention  ICD = PC = Post Construction Site Runoff Control

Brown~-Caldwetll

IndustrialyCommercial Development

Engineering staff cost schedule {annuaf)*
(FTE by year or Jump sum)

2013 2014 2015 2016 2017
3.97
0.40
0.04 0.03 0.03 0.03 0.03
0.40 0.40 0.40 0.40 0.40
0.25 0.25 0.25 0.25 0.25
0.69 0.74 0.68 0.68 0.68

OM = Operation and Mainlenance

Engineering staff
cost schedule
(annual)e {hn)

Annual average

CON = Conslruction/Erosion Control

62

33

29

19

12

46

75

10

8258
822
98

822
520
1440
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Appendix G: Financial Evaluation
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Cily of Milwaukie Stormwalier Master Plan S0 GROUP

STORMWATER FINANCIAL PLAN
CATY OF MILWAUKIE

Introduction

This technical memorandum provides a financial plan that will allow the City to implement its capital
improvement program while meeting its other financial obligations, including policy objectives. The
two main components of this plan (1) the computation of a system development charge (SDC) and
(2) a revenue requirement analysis. However, since these components include analysis of multiple
levels of service, we begin with defining each fevel of service used in this plan.

Levels of Service

In collaboration with Brown and Caldwell and Cny staff, we developed four levels of service that
represent different trade-offs between the service that a stormwater program can provide and the cost
of that service. Exhibit 1 summarizes the key features of each level of service:
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For three of the four levels of service, we present two scenarios. One scenario [inances capital
improvements with a combination of debt and rate revenues. The other scenario finances capital
improvements with rate revenue alone. Rate increases are naturally higher for {hose scenarios that
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rely exclusively on rate revenue. For the current level of service, we do not present a scenario that
includes debt. SDCs differ for some levels of service, because some levels of service require a
different sel of capacity-increasing projects.

System Development Charges

SDCs are one-time fees imposed on new and increased developiment to recover the cost of system
facilities needed 1o serve that growth. This section provides the rationale and calculations for a
proposed stormwater SDC.

R P -
An SDC can include two components: a reimbursement fee and an improvement fee,

The reimbursement fee is the cost of available capacity per unit of growth that such available
capacity will serve. In order for a reimbursement fee (o be calculated, unused capacity must be
available to serve future growth. For facility types that do not have available capacity, no
reimbursement fee may be charged.

The improvement fee is the cost of capacity-increasing capital projects per unit of growth that those
projects will serve. In reality, the capacity added by many projects serves a dual purpose of both
meeting existing demand and serving future growth. To compute a compliant improvement fee,
growth-related costs must be isolated, and costs related to current demand must be excluded.

We have used the “capacity approach” to allocate costs to the improvement fee basis. Under this
approach, the cost of a given project is allocated to growth in proportion to the growth-related
capacity that projects of a similar type will create.

Growth should he measured in units that most directly reflect the source of demand. For the City’s
stormwater utility, growth is measured in equivalent service units (ESUs). One ESU represents the
slormwater service needs of an average single-family residence.

ORS 223.307(5) authorizes the expenditure of SDCs on “the costs of complying with the provisions
of ORS 223.29710 223.314, including the costs of developing system development charge
methodologies and providing an annual accounting of system development charge expenditures.” To
avoid spending monies for eompliance that might otherwise have been spent on growth-related
projects. the City should include an estimate of compliance costs in its SDC rates,

oty

The City’s current stormwater customer base is 14,269 ESUs. Brown and Caldwell estimates that the
amount of impervious area discharging to the City’s stormwater collection system will increase by 30
percent between the present and buildout. Half of the increase in discharge will be attributable to
increased connectivity of the stormwater system from redevelopment. The other half of the increase
in discharge will be attributable to new impervious area added as a result of new development. Only
the latter half will result in an increasc to the customer base. We therefore estimate that the City’s
stormwater customer base will be 16,457 ESUs at buildout. This estimatc implies growth of 2,188
ESUs between the present and buildout.

e oL,

Having determined the anticipated growth that constitutes the denominator of the SDC calculation,
we turn to the eligible costs that constitute the numerator.

Because the City’s stormwater infrastructure has no excess capacity that is available to serve grawth,
the City cannot charge a reimbursement fee as part of its stormwater SDC.
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Based on the capital improvement plan developed by Brown and Caldwell for the recommended and
proactive fevels of service, the City will construct the compleie list of stormwater facilities with an
estimated cost of $9,220,500 between the present and buildout. However, none of these projects will
scrve growth of the City's storinwater customer base exclusively. We have identified those projects
that will serve development (increased impervious arca). Of thosc, only the growth-related portion
of each project can be collected as the improvement fee cormponent of an SDC. Exhibit 2 shows the
growth-related portion of the planned stormwaler projects for the recommended and proactive levels
of service:

Improvement Fee Exhibit 2

Developmenl: Growth
Reluted Porfion of Improvement
- ) _ Profect Yota) Cost Portion Development Fee Cost Bosis
-1 Wilow Delention fond Relsofit $ 68,600 0.00% 50.00% % -

-2 StonlexWillow UIC Decornmissioning 100,200 0.00% 50.00% -
4] moin Slreet al Mitport Reod 241,200 43.00% $0.00% 51,858
5-1A Meek Streel Phose | 593,900 56.00% $0.00% 166,292
518 Aeek Sireel Phose 2 1,233,300 56.00% 50.00% 345,324
£ week Streel Phose 3 1,241,000 56.00% 50.00% 353,080
* 52  Horrison Street Outdall 619,400 45.00% 50.00% 139,345
4-1A Washingion Sireel Phose | 225,500 17.00% 50.00% 19,148
628 Woshinglon Sireel Phose 2 1,578,400 17.00% 50.00% 134,181
&Z2 Washinglan Green Sireets 511,300 0.00% 50.00% -
121 Internodional Waoy ond Wisier Streel 90,000 74.00% 50.00% 33,300
13-1  LIC decommissioning on tloyd 793,700 55.00% 50.00% 218,268
132 linwood Avenue 469,700 23.00% 50.00% 54.016
13-3 Roailrood Avenue ol Slanley 357.300 33.00% 50.00% 58,955
134 Railrood Avenue Channel 52,900 0.00% 50.00% -
14-1 Pluom ond Apple Shieel 180,100 43.00% 50.00% 38,722
151 Hemlock Sireet 10 Hormopy Road 560,600 16.00% 50.00% 44,848
Gl 47th and Liewelyn 155,400 0.00% 50.00% -
G2 3sih near King 104,600 0.00% 50.00%
G3  Flooding on 551h Ave between King Shreel and Monroe Sreet 23.0% 0.00% 50.00% -
$9.220.500 3 1.657.375
Grow!hin ESUs 2,188
Improvement tee per ESU $ 758

Source: Brawn and Coldwali |

When the SDC-eligible cost of $1,657.375 is divided by the expected growth of 2,188 ESUs, the
resulting improvement fee is $758 per ESU.

Ay o
Based on our experience with cities of similar size, we estimate that recoverable costs of compliance

will be 0.96 percent of the improvement cost basis, Including these costs in the SDC adds $7 per
ESU.

Exhibit 3 summarizes the components of the proposed stormwater SDC of $765 per ESU for the
recommended and proactive levels of service. The proposed SDC represents a decrease from the

current SDC of $1,184 per ESU.
SDC Components Exhiblt 3

Reimbursement {ee 3
improvement fee 758
Adjustrment 7
Total lee per ESU s

Sowrce; Previeus exhibils
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Although the growth assumption of 2,188 new ESUs is valid for all levels of service, the current and
minimum levels of service use shorter project lists than the recommended and proactive levels of
service. Lower eligible costs result in lower SDCs. For the current level of service, the proposed
SDC 15 $502 per ESU. For the minimum level of service, the proposed SDC 1s §529.

ORS 223.304 allows for the periodic indexing of system development charges for inflation, as long
as the index used is:

(A) A relevant measurement of the average change in prices or cosls over an identified time
period for materials, labor. real property or a combination of the three:

{B) Published by a recognized organization or agency that produces the index or data source
for reasons that are independent of the system development charge methodology; and

(C) Incorporated as part of the established methodology or identified and adopted in a
separate ordinance, resclulion or order,

We recommend that the City index its charges to the Engineering News Record Construction Cost
Index for the City of Seattic and adjust its charges annually. There is no comparable Oregon-specific
index.

Revenue Requirement Analysis

This section presents a {inancial analysis that reveals how much rate revenue would be required 1o
meet operational and capital needs within coniractual and policy constraints over the next ten years.

1eng

Al least two separate conditions must be satisfied in order for rates to be sufficient. First, the
stormwater utilily must generate revenues adeguate to meet cash needs. Second, revenues must
satisfy bond coverage requirements (it any).

Revenues should be sufficient to satisfy both tests, 1f revenues are found to be deficient by one or
more of the tests. then the greater deficiency drives the rate increase.

The cash flow test identifies all cash requirements as projected in each given year. Cash requirements
include operations and maintenance expenses. debt service payments. policy-driven additions to
working capital, and capital improvement costs. If the stormwater service collected replacement
funding, it would also be included in the test as an expense. These expenses are compared to the total
projected annual revenues, including interest on fund balances. Shortfalls are then used to estimate
the necessary rate increases.

The bond coverage test measures the ability of rate revenues to meef contractual obligations. For
those scenarios that include the issuance of debt, we have based the bond coverage test on the
common requirement that net revenues must equal or exceed 125 percent of annual bond debt service
over the life of the bonds.

We created a spreadsheet model 1o forecast cash flows {or the City’s stormwater utility over a period
of ten years. Wc used that model to determine the timing and magnitude of required rate increases
under seven scenarios covering the four levels of service defined above:
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« Exhibit 4 summarizes the model’s output for a ten-year period under the current level of
service. Although this scenario represents the least ambitious level of service, the utility still
requires six years of rate increase of four percent per year or more.

¢ Exhibit 5 summarizes the model’s output for a ten-year period under the minimum level of
service with no debt. This scenario requires six years of rate increases at or near 7.7 percent
per year.

+ Exhibit 6 also reflects the minimum leve] of service, but this scenario includes $2.5 million
in revenue bonds 1o be issued in fiscal year 2017-18. This change cuts the required rate
increases nearly in half.

4+ Exhibit 7 summarizes the model’s output for a ten-year period under the recommended level
of service with no debt. This scenario requires seven vears of rate increases above ten
percent per year.

+ Exhibit 8 also reflects the recommended level of service, but this scenario includes $3.5
million in revenue bonds to be issued in fiscal vear 2017-18. This dcbt does mitigate the
required rate increases. However, more debt means higher coverage requirements.
Therefore, the drop in required rate increases is not as dramatic as under the minimusn level
of service.

¢ Exhibit 9 summarizes the model’s output for a ten-vear period under the proactive level of
scrvice with no debt. This scenario requires seven years of rate increases at or above 14
percent per year with additional double-digit increases after that.

+ Exhibit 10 also reflects the proactive level of service, but this scenario includes $4.0 million
in revenue bonds to be issued in fiscal year 2017-18. This debt does mitigate the required
rate increases. However. more debt means higher coverage requirements. Therefore, the
drop in required rate increases is not as dramatic as under the minimum [evel of service.
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Curent Level of Service with Ng Qebt Exhiblt 4
: 2 g Y 22
Revenues:
Stormwatei rcies $1.970.000 $2.055.091 32148033 $2.24 F2338701 § 241,014 % 2539144 F 2539472 2540 1E0 $2.340.425
Cther revenues 323.454 717.829 15,102 14,500 13.4674 13,823 13.975 13,982 14,304 14.479
gond procaeas - - - - - - - - - -
Tetal revenues $2.293.454 32774920 $2.163.135 $2.250,495 37.5353.588 3 2,454.858 § 2,553,137 $ 2.553.654 § 2.554.484 §2.555.147
Expenditures;
Personne, sorvices $ 433000 % 471,000 % 4B88.000 % S20000 § 539000 § 555000 0 OSBRSS 418,128 3 650,580 % 454735
Male als gnd $envices 12%.000 183 000 168,000 194,000 200,000 204,000 212,180 218,545 225,102 231,855
Co 1o cullay 350,000 754,000 900.231 50,000 744,779 1,550,458 1.647.067 53,045 54.636 56.275
Transle 770.0G00 790.000 822,000 855,000 889,000 Q25000 952.750 981,333 1,600.772  1.041.0%4
Dapl sazvice - - - - - - ~ - - -
Franchise fes 157,400 144,347 171.843 179,440 187,193 195,281 203133 203,174 203,214 203,255
Tolel expenditures $1.837.600 3236257 32,570,074 51,796,440 $2.559,972 % 3,434,779 I 3,602,425 F 2.074.225 5 2,144.305 12,217.214
Increqse [decreose) in fund bolonce 3 453,854 § 412,353 % (406,939) % 438,055 $ (206,3B4) § {979.941) $(1.049.284) 3 479.42% 3 410,180 } 337.951
Srormwalter 1oie 1 ilas 3% 11.94 % 1247 % 1307 % 13.58 % 1416 % 1473 % 1473 % 1473 % 14.73
Annual change i slormwater role 0.00% 4.40% 4,40% 4,40% 4.30% 4.30% 4.00% 0.00% 0.00% 0.00%
n [ ' : i ' ! LY 32 ' 2 & 52
| -
Minimum Level of Service with No Debt Exhlbil &
Descilpl & gars-12F ¢ 29 7] i - I 21-22
Revenucs:
Stormwater rotes $1.970.000 52122114 32285974 32,452,487 $2,652.629 32,857.452 $3.075.234 $3.075.349 35.076.464 $3.077.079
Othe! fevenuss 323,454 717,629 15, 102 13,984 14,185 14358 14,535% 14,591 14.929 15136
Bond praceeds - - - - - - . - - -
Teta) revenues $2,293.454 $2,839.943 32,001,076 $2.476.470 $26e6,814 32,871,611 33087772 55,000,440 $3.091.393 $2,092.214
Expenciiures: *
Personniel services $ 433000 § 471,000 3 634121 F 726417 % 756,254 3 786640 3 827959 § 871,427 3 1777 % 9653
Matenoly and servicss 129.000 183.000 188,070 124,000 200,000 206,000 212,180 218,545 225,102 231,855
Cuapital outiay 350,000 754.0U0 200,231 446,145 744,779 1,550,498 1,447,047 53.045 127,034 56,275
Transfets 770,650 20,03 822,508 BS55,0L46 beF, 30 925,00 95L/50 281,333 1.010,772 1.0 1.096
Dot service - - - - - - - - - -
Fronciise lee 157,600 169,769 132,878 194,999 212210 228,594 256,019 246,068 248017 246,166
Total expenditures $1.839.600 $2.347.769 $2777.230 12418541 $2,802243 $3.696,754 33885975 32.370,418 $2,326,202 $2.540,72!
Increose (decregse) in fund bolance 3 453854 % 472174 § (476.154] 3 57910 § (135430) $ (B24.943) I (794.203) § 720022 $ S65.191 % 551,494
Stermwalerrate % 144§ 1222 % 1327 % 1429 % 1532 3% 1658 % 17.84 % 17.64 % 17.84 3% 17.84
Annucl change in stormwaler rate 0.00% 7.70% 7.70% 7.70% 7.70% 7 70% 7.60% 0.00% 0.00% 0.00%
Heon "ol f 53 4 q % 51 0% [ 4 S t g g g g £ 9 9% & 520
o
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Minimum Level of Service with Revenue Bonds Exhibit &
: - » - 819 FY 201%-20° WY 2020-21 806
Revenues:
Slorrnwaler rales $1.920000 3204, 9 S2027.507 32210922 32.2%7,607 3387092 3 2474143 $2.561.250 32,651,424 §2.744.773
Qiher revanues X238 Aha 71, 15,102 [T 14,155 12 3.8 14,568 14,759 16,958 17148
Eond proceeds - - - - 2,500,000 . . - -
iolal e, enues 3. L4 ] ,765_(328 4 09 1 VP04 32310 ./93  $4.902,050 YO,7E1 0 LN78.010 32,648,383 141739
Expenditures:
Personnel services 3433000 % 47'° 0 3 SBANRL F 726,417 % 756254 % 7ha.480 1 827.959 $ B71,427 $ 917,077 4 945.329
wMaoteriats and services 129,003 183, 4 188,000 1Pl 200,000 206.000 212,180 218,545 225,102 231,855
Copital ouliay 350,000 7540 Q 00, 231 444,145 244,/ 1,550,498 1,647,047 53.045 127.034 56,275
Tronsfers 770,000 790.000 822,000 855,000 4,000 925,000 952,750 981,333 1,010,772 1.041,096
Dab service - - - - - PSR 2.1 202,944 202,946 202,944 202.%446
Franchise tee 157,600 163,719 170,201 T84 183,807 1/4, /80 181,694 148,664 1" 1L8/8 202,346
Telal expendidu- 2y - SO0 523 s $2744.557 F7 1436 A V3 A5,884  F 4024599 325159461 po LYI0 32700848
nicreose (decrease} in fund batonce % -53.854 % 40L.9 % (621,944, , (173,530) % \-....4.6:9, +e56,186  B(1,533,888) 3 £2,049 & (10.527) & &L09)
Slarmwater rale 4 MLas § 1189 $ 1235 3 1283 $ 1333 1385 3 1435 $ 1485 % 1537 % 1591
Annual.chonge in starmwater jale 0,00% 3.90% 3.90% A90%R 190% 3.90% 3.60% J 3.50% 3.50%
Yaelowm Moo sl rvrant ~her s e T 1 LY c o < R LY [y =] € L0 L 3 [y sl < [ 4] L 4 L € 1 Eyta) € 529
= oub
Recommended  re e cewith No Debt Exhlbit 7
Descriptim 0w 15- 144X 2018+ 11 Y 2017-18  §Y 2008-19 FY 2019-20 FY 2020-2%  FY 262122
Revenues; )
Slormwaler rates Qa0 C00 32170874 LAUY3.830 424637980 12904997 $3,199.042  §$3,52284%  33,8/%.433 34035417 34.193.437
Other sevenues 323,454 7i7,8% 15,102 14.0i3 14,214 14 391 15.535 15,728 15.75% 16,138
Bond proceeds - - - - - - - -
Tolal revenues =;__ 90 4 RUEEY.203 FAALAES $2465:.794 20 ¥ | P37 4 _Jd% 33895161 40 ) o
txpendllures.
Perscnnel services I o4ss00 % 47 3496091 % 729.015 3 749514 % 800016 $ 84 '8 F B2AAS7 F 953448 F PE2455
Motenais ond wervices PR 183.000 188,000 194,000 200,000 206,000 21 1E0 2id,545 225102 231,855
Copiral outlay KERS 754,000 00,231 444,145 MY 1,940,898 2037.047 3,455,152 517.034  1.415526
Transfers 70000 £ 522,000 B30 839,000 925,000 952750 981,333 1.010.772 1,041,006
Debi service - - - - - . - . . -
Franchise tee I e 191,487 EARREL 232,400 2455923 781,828 310,355 SERHMZ 535491
Toral expanditures SRR T s 128037 §4.43 $3892252 14009.19 3 ™
Increase (decreose) in fund BEIGNEE ¢ cwviuva ¢ 17 s & ouriod) w awws 25 5 Buoiuee & (914,604 $ (78,080 5 2909 31041988 5 wd
slormwoter rore b3 It44 § 12.61 % 1389 % 15.37 3 1484 % 1856 % 2043 % 2250 % 2340 % 24.31
Annuol chonge in stormwater rale 0.0 10.20% 0 20% 10.20% 0.1 7 1ok 16.10% 10.10% 4.00% 3.90%
B m an it 'r 1 LI 8 LS 731 5 5 % TLR ) T FrANE 1 . ThS

-




Ci Ailwaukie Sto_rmy@!er Masier Plan e

Recommended Level of Servit 2 with Revenue Bonds Exhibit &
- - - 92122
Revenuiss.
StormwQler rales $1.970,000 $2,.34.937 H2.31.5V¢ $2.501.580 32707,229 32979808 3 3.015375 §3,103.442 33,194,080 $ 3.287.364
Othar revenuas 223,44 17,829 15,102 14.013 14,216 14,391 18.002 1B.56%9 18,770 18,979
Bond proceeds - - - - - 3,500.000 - - - -
Tolol revanues £2.293.454 §2.85 765 32.324.418 32515573 32721446 346,444,159 53013378 33122011 32212.850 § 3.306.14s
Expenditures:
Parsonnel setvices § 433,000 § 4F1.000 § 696071 % 739.0M5 5 749514 3 BOO.616 3 B42.448 F B86BA7 4 933,448 §  9B2.435
Malonals ond services 129,630 183,000 184,600 194.200 200,000 206000 212180 218,545 225,102 231,855
Cop'tal outloy 350,000 754.000 L2 £46, 145 744,779 1.940.498 2037067 1,495,132 517,024 1,615,526
horsfers 770,00 790.000 522,000 BES,020 28%2.000 225,000 ?52.750 261.33% 1.010.772 1.041.096
Dent servics - - - - - 284,125 282,125 284,125 254,125 284,125
Feanchise fea i57,600 170.715 184,721 200,125 214,578 211,455 218.5C0 225,545 232,796 240,259

Total expendilures 1857600 52,365,715 $2.79).243 $2.474.205 $2815.871 §4,507.89% § 4,547,270 $4,091.568 $3.205.278 % 4,395,015
increose {degrease} in fund belonce § 455,854 3 483.050 § (464,425 $ 61,283 1 (98,425 $2.074.306 ${1.513.893) § (949,557} % 9,573 ${),088,270)
Stanmwaler rale % 1144 % 12,39 § 13,42 % 14.52 % 1577 % 17.00 3% V7.4 % 1800 3 18.52 3 19.06

Annuct change in starmwaler rate C.00% 8.30% 8.30% B.20% 8.20% 8.20% 2.90% 2.90% 2.90% 2.90%
Sw 3m  ouao e=nl e “F 1% P i s % PR 745 % 75 b 74 k3 745
L7
Proactivel v ¢ i *w 1 No Debt Exhibit ¢
[Doscripli - 15 v 2is e 21-22
Revenuss!
Stormnware rates $1.970.000 §2248.220 $2565.732 32928085 $3.341,613 $3.810,201 34.344 498 $4,953.718 5,678,459 14,243,022
Olher revenues 323,454 717829 15,190 Vi, 142 14,375 14,559 14,475 16,874 17,082 17,129
Bond proceeds - - - - - - - - - -
Talol revenues 32293454 $2.946048 §2,580,922 §2.742,247 33,355.988 $5,824.760 $4.361,173 34770593 15.435.54) 36.240.15)
Expendifuias:
Persannel services $ 433,000 3 477000 % /18187 0§ 742274 % 795993 % B24,380 § 889765 3 915428 § 943.488 11.014.07%
Materints ond services 129,000 183.020 188.000 194,000 200,000 206,000 212,180 718,545 225,102 231 855
Capsital oullay 350,000 789.714 938, 917 437,07% 788,441 2374970 1474934 Z.%04.013 3.118.7 3,449,754
Transies 770.000 790.00 H22.0C0 BS5.000 £89,000 925.000 952,750 981,323 1.010.772 1,041,096
Debl survice - - - - - - - . - -
Frenchise ee 157,600 17%.858 205,259 234,247 267,3%% 304,814 347,560 396,297 451,077 4Y9,442
Toral expenditures 31,837,600 32413577 %R 9 & FIEYT.  RQ936.763 34630108 $4.557,189 55415416 157484677 $6,256.719
INcreose (Uacrsose] 0 1uno biglonce & 453,854 § 552476 1 (991.043) § 40%.64B § 417225 5 (B14.408] § 1496.016) § (445024) § (115,135 3 3.932
Starmwaler rate 3 iid4 % 1505 % 1489 3% 1599 3 19.39 % 2210 % 2520 % 2873 % 3269 % 35,19
Annual change in stormwolal rale 0.60% 14.10% 14.10% 14,103 14,10% 14.00% 14.00% 14.00% 13.80% 10.70%
Syab2rn developmen chon 2 U3 763 3% 745 % /65 % 785 % 785 % 765 3 765 § 705 % 745 % 745
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Proactive Level of Service with Revenue Bonds Exhlbit 16
Descrioli m & s i 7 I ™ 2! 2!
Revenues:
Slormwoter rales FLP70,000 $2ZU8.812 32474264 F2771.842 33,105,084 $3.4/68.389 b 2804138 F 4,241,684 3 4646289 3 5,40%.540
Other revenues 323,454 717.82% 15150 14,162 14,475 b4,55% 18,429 20.121 20,329 20,544
Bond procesds - - - - -4 - - - - -
Totol revernges $2.7 454 32926640 12489554 $2.785,00+ 13.1!?.458’_!, 1492948 % 3,904,767 4 1.306 § 4.866,618 % 5,430,084
Expenditures: -
Persannet services $ 433,000 3 471000 $ 718189 § 240004 3 793993 3 825,380 5 945765 3 9i5428 3 963.dnmg 3 101407
Malerais and services 129,000 183,000 188,000 194,000 200,020 206,000 212,180 218.545 225102 231,855
Copital oullay 350,000 789,714 938,517 487,079 /88,441 2,3746.970 2,474,934 2,904.013 3,118.238 3,449,756
lransieis FZLVRVY] 790,000 822,000 855,000 882,000 925,30 952,750 981,333 1,010,772 1,041,096
Debl service - - - - - 324,714 324,704 324,714 324,714 324,714
Foanchise iee 157 40 176,705 197,749 221,747 244,307 252,294 284 P14 321,358 351,726 406.786
Total expendilures $1 839,600 $2410.419 52.B84.655 20,100 $2.91v.B41 $4911,359 5 5119,257 § 56465391 § 6.004.040 § 6.28B.278
Increase {decrease) in‘fund balance  § 453.854 § 5186221 § (375101) £ 285904 3 199,617 $L581.5%0 $(1.214,490) ${1,303,585) $(1.137.422} $(1.058.192)
Stormwater raole 3 11,44 % 1232 % 1436 % 16.09 % 1802 % 2018 % 2254 % 2518 % 28.10 % 31.36
Annual change in sigrmwaler rate 0.00% 12.10% 12.00% 12.00% 12.00% 12.00% 11.76% 11.70% 11.60% ! 1.60%
< A s P r sl I N AT 8 LY A A o L4 frt L' TR Frs € AT S 745
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Exhibit 11 compares the rate impacts of the seven scenarios presented above:

Rates by Scenario
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Exhlbit 11

Praoctive, Cosh
-—=Prooclive. Debl
-Recommended, Cash
~——Recommended. Deb!
~Minimum, Cosh
-pinimum. Debt
==-==CLrranl, Cash

Conclusion

Of the four levels of service presented in this plan, the recommended level of service strikes a
balance between affordability, regulatory compliance, and the assel management practices required
by the City’s Capital [Improvement Investment Policy 5. Whether this level of investment should be
financed with debt or with rates alone is ultimately a policy decision that requires weighing the

City’s Capital Investment Policies 7 and 8.

On March 6, 2013, the CUAB gave its support to the recommended level of service with no debt

(summarized above in Exhibit 7). We find that this is a sound recommendation.




Exhibit C
Proposed Comprehensive Plan Amendment

Underline/Strikeout Amendments

Comprehensive Plan

CHAPTER 3—ENVIRONMENTAL AND NATURAL RESGURCES

OPEN SPACES, SCENIC AREAS, AND NATURAL RESOURCES ELEMENT

OBJECTIVE #2—NATURAL RESOURCES

Policies

3. Maintain and improve water quality of wetlands and water bodies-threugh by regulating the
placement and design of stormwater drainage facilities.

6. Maintain and improve existing stormwater detenticn and treatment standards to ensure that
the impact of-rew development does not degrade water quality and wildlife habitat.

AIR, WATER AND LAND RESOURCES QUALITY ELEMENT
Background and Planning Concepts

Water Quality

Sanitary sewers are provided in Milwaukie and are required for all new uses. There is an area
along Johnson Creek and portions of the Wichita/Staniey area that began to connect to sanitary
sewer in 2010. The lack of sanitary sewer service in the area prior to this time, and the
properies in the area that continue to use private septic systems,-probably_may contribute to
the water quality problems in Johnson Creek. Agricultural uses along Kellogg Creek and
commercial uses and waterfowl usage along Minthorn Spring Creek_may contribute todew water
quality ' in these water_bodies.

Stormwater Master Plan June 12, 2013 10f3



Proposed Comprehensive Plan Amendment

CHAPTER 5—TRANSPORTATION, PUBLIC FACILITIES AND ENERGY
CONSERVATION

PUBLIC FACILITIES AND SERVICES ELEMENT

Background and Pianning Concepts

Drainage and Streets

The steady urbanization of the Milwaukie area has resulted in more and more of the land being
covered by buildings and streets, creating a higher storm runoff and obstrucling natural soil
percolation processes. The resull has been the prolonged ponding of water after storms and
flooding of public streets and private yards. Street flooding causes erosion and damage to the
pavement and presents a constant and expensive maintenance problem. Roadside ditches,
now used {o carry away excess runoff, present a traffic hazard and severely limit road
improvements. Major street improvements throughout the Milwaukie area cannot proceed
withoul adequate storm drainage facilities.

The City of Milwaukie-surrently has approximately-22 50 miles of storm-drains_drainage and
collection systems within the City. in addition, many-ef-the areas are served by sumps or
drywells_and do not have an established stomn collection and conveyance system. With 65
miles of road compared to the-22 50 miles of storm drainage_and collection systems, storm
drainage continues to be a major issue within the City of Milwaukie.

In 1979, the City updated a drainage study identifying priority areas for storm drainage
improvements. A master plan for storm drainage in the City was prepared. The plan
acknowledged the impact of development to the east of Milwaukie on storm drainage capacity.
Milwaukie is the terminus for several regional drainage basins - Johnson, Kellogg, Mt. Scott,
and Phillips Creeks. Storm drainage is an area-wide concerh reguiring a_local and regional
ptanning process.

QT'?:@*QQL deficiencies i i ' iorit] i nater capital

imprivi ' projectlist As rofthed v '> me ° of the SWMP, review and update to the

OBJECTIVE #6—DRAINAGE AND STREETS

To improve the storm drainage and collection system within the City, in order to alleviate
seasonal flooding problems and to allow for permanent street and sidewalk improvements.

20f3 June 12, 2013 Stormwater Master Plan



Froposed Comprehensive Plan Amendment

Policies

1.

The City will promote the construction of a storm drainage system, with highest priority
given 1o the drainage basins suffering the most severe_flooding problems as identified on an
ongoing basis.

The City will promote the construction of street. curb, and sidewalk/bikepath improvements
coordinated with the construction of a storm drainage system, with highest pricrity given to
streets designated as arterials, collectors, bikeway streets, or streets serving public
transportation.

New and redevelopment will be designed to limil storm drainage runoff outside project
boundaries—er gnd will provide a storm drainage and collection system within the project
area boundary.

The City will cooperate with other affected agencies in exploring regional solutions to the
storm drainage problem.

The City will restrict development within drainageways to prevent erosion, regulate
stormwater runoff, protect water quality, and protect and enhance the use of drainageways
as wildlife corridors,

Stormwater Master Plan June 12,2013 30f3



Exhibit D
Proposed Comprehensive Plan Amendment

Clean Copy Amendments

Comprehensive Plan

CHAPTER 3—ENVIRONMENTAL AND NATURAL RESCURCES

OPEN SPACES, SCENIC AREAS, AND NATURAL RESOURCES ELEMENT

OBJECTIVE #2—NATURAL RESOURCES

Poiicies

3. Maintain and improve water guality of wetlands and water bodies by regulating the
placement and design of stormwater drainage facifities.

6. Maintain and improve existing stormwater detention and treatment standards to ensure that
the impact of development does not degrade waler quality and wildlife habitat.

AIR, WATER AND LAND RESOURCES QUALITY ELEMENT
Background and Planning Concepts
Waler Quality

Sanitary sewers are provided in Milwaukie and are required for all new uses. There is an area
along Johnson Creek and portions of the Wichita/Stanley area that began to connect to sanitary
sewer in 2010. The lack of sanitary sewer service in the area prior to this time, and the
properties in the area that continue to use privale septic systems, may contribute to the water
quality problems in Johnson Creek. Agricultural uses along Kellogg Creek and commercial uses
and waterfowl| usage along Minthorn Spring Creek may contribute to waler quality impairments
in these waler bodies.
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CHAPTER 5—TRANSPORTATION, PUBLIC FACILITIES AND ENERGY
CONSERVATION

PUBLIC FACILITIES AND SERVICES ELEMENT

Background and Planning Concepts

Drainage and Streets

The steady urbanization of the Milwaukie area has resulted in more and more of the land being
covered by buildings and streets, creating 2 higher storm runoff and obstructing natural soil
percolation processes. The result has been the prolonged ponding of water after storms and
flooding of public streets and private yards. Street fiooding causes eresion and damage to the
pavement and presents a constant and expensive maintenance problem. Roadside ditches,
now used to carry away excess runoff, present a traffic hazard and severely limit road
improvements. Major street improvements throughout the Milwaukie area cannot proceed
without adequate storm drainage facilities.

The City of Milwaukie has approximately 50 miles of storm drainage and colleclion systems
within the City. In addition, many areas are served by sumps or drywells and do not have an
established storm collection and conveyance system. With 65 miles of road compared to the 50
miles of storm drainage and collection systems, storm drainage continues to be a major issue
within the City of Milwaukie,

In 1979, the City updated a drainage study identifying priority areas for storm drainage
improvements. A master plan for storm drainage in the City was prepared. The plan
acknowledged the impact of development to the east of Milwaukie on storm drainage capacity.
Milwaukie is the terminus for several regional drainage basins - Johnson, Kellogg, Mt. Scott,
and Phillips Creeks. Storm drainage is an area-wide concern requiring a local and regional
planning process.

Subsequent updates to the storm drainage master plan were prepared in 1997 and 2004,

In 2013 the City adopted a Stormwater Masler Plan (SWMP) as an ancillary document to the
Comprehensive Plan. The SWMP deals with the portions of the storm drainage and collection
system managed by the City of Milwaukie, including pipes and open channels. The SWMP
addresses requirements of the City's National Pollutant Discharge Elimination System (NPDES)
municipal separate storm sewer {(MS4) permit to retrofil areas of the stormwater system for
water quality improvement. In the SWMP, the City identified projects to alleviate system
capacity deficiencies and improve water guality. Projects are prioritized in a stormwater capital
improvement project list. As part of the development of the SWMP, review and update 1o the
City's existing stormwater utility rale and service development charge was compileted, in order
to estimate funding needs to implement the identified capital improvement projects.

OBJECTIVE #5—DRAINAGE AND STREETS

To improve the storm drainage and collection system within the City, in order to alleviate
seasonal flooding problems and tc ailow for permanent street and sidewalk improvements.

Policies

1. The City will promote the construction of a storm drainage system, with highest priority
given 1o the drainage basins suffering the most severe flooding problems as identified on an
ongoing basis.
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2. The City will promote the construction of street, curb, and sidewalk/bikepath improvements
cocrdinated wilh the construction of a storm drainage system, with highest pnority given to
streets desighated as anerials, collectors, bikeway streets, or streets serving public
transportation.

3. New and redevelopment will be designed to limit storm drainage runoff outside project
boundaries and will provide a storm drainage and collection system within the project area
boundary.

4. The City will cooperate with other affected agencies in exploring regionai soiutions to the
storm drainage problem.

5. The City will restrict development within drainageways to prevent erosion, regulate
stormwater runoff, protect water quality, and protect and enhance the use of drainageways
as wildlife corridors.

8. The City will require stormwater treatment for new and redevelopment in order to improve
the water quality of receiving water bodies.
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