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City City of Portland

CMP corrugated metal pipe

COF consequence of failure

CQB Central Quiescent Basin

CST Concentrate Storage Tanks

CWA Clean Water Act

DDB Dilute Detention Basin
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OFz Obstacle Free Zone

ORANG Oregon Air National Guard

PACP Pipeline Assessment & Certification Program
PDC Portland Development Commission

PDX Portland International Airport

PE Professional Engineer or Port of Portland Project Engineer
PIC Portland International Center

PLC Programmable Logic Controller

Port Port of Portland

PS pump station

QTA Quick Turn Around

RACI Responsible, Accountable, Consult, Inform

RCP reinforced concrete pipe

RFP request for proposal
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ACRONYMS AND ABBREVIATIONS

RFQ request for quotation

ROFA Runway Object Free Area

ROW right-of-way

RSA Runway Safety Area

SCADA Supervisory Control and Data Acquisition
SPCC Spill Prevention, Control and Countermeasure
SSA Autodesk Storm and Sanitary Analysis
SSF subsurface flow

State State of Oregon

SWM Stormwater Management

SWMM Stormwater Management Model

SWMP Stormwater Master Plan

SWPCP Stormwater Pollution Control Plan
TACAN Tactical Air Navigation System

TMDLs Total Maximum Daily Loads

TOC total organic carbon

TRC Technical Reference Center

TSA Taxiway Safety Area / Transportation Security Administration
TSS total suspended solids

USGS U.S. Geologic Survey

UST underground storage tank

WDB West Detention Basin

WHMP Wildlife Hazard Management Plan
WHPA Wellhead Protection Area

WLA wasteload allocation

waQB West Quiescent Basin

WQy water quality volume

WQr water quality flow
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DEFINITION OF UNITS

ac acre
cfs cubic feet per second
CYy cubic yards

ft foot (feet)

LF linear feet

mg/L milligrams per liter
sq ft square feet

X Acronyms and Abbreviations
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EXECUTIVE SUMMARY

Purpose of the PDX Stormwater Master Plan

The PDX Stormwater Master Plan (SWMP) identifies critical stormwater management issues that
the Port needs to address, and recommends planning-level solutions to remedy them. Critical
issues at PDX include the need for treatment facilities to meet current and future water quality
regulations, ponding driven by hydraulic capacity limitations, and stormwater asset failure risks
associated with asset age and condition. This plan provides guidance to Port decision makers on
how to address new regulatory requirements, plan for the replacement of aging and inadequate
infrastructure, and ensure that airport development can be implemented as planned. While some
specific details of the plan may change (such as the exact timing and extents of individual projects
within affected drainage basins) the overall call to action is clear:

New facilities must be built to retain and treat stormwater to comply with current regulations.
e Some of the airport drainage infrastructure is well past its useful life and projects should be
planned its renewal/replacement.
o Some basins will require more urgent action than others due to the number of pending projects
that are subject to new stormwater management standards.

Background

The Port of Portland (Port) has been managing stormwater at the Portland International Airport
(PDX) site since initial airport construction in the early 1940s. The oldest stormwater pipes on the
airport today date back to that construction (see figure below for ages of critical trunk lines).

Main Storm Sewer Trunk Lines with Current Pipe Age
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Over the last 70 years, a significant amount of development has occurred at PDX, with the
expansion of the airfield as well as supporting facilities and infrastructure. The drainage
infrastructure serving these areas has also changed significantly over time, growing from a few
pipes to a highly complex network with nearly 600,000 feet of pipe and over 1,000 drainage
structures situated in nine main drainage basins. The drainage basins are served by large storm
sewer “trunk” lines that collect drainage from smaller pipes and range in diameter from 3 feet to
nearly 7 feet. While managing a set of assets of this size and complexity is a significant
undertaking in itself, several features unique to PDX exacerbate the challenge:

e The storm sewer trunk lines (shown above) include some of the oldest pipes at PDX (60 to 74
years old). The largest and longest of these pipes exceed their expected useful life, meaning
replacement may need to be imminent.

o Despite the expansion of the airport over time, critical portions of the drainage infrastructure
have remained unchanged since the original construction. More stormwater runoff is draining
to major storm sewer trunk lines than they were designed to handle, creating ponding on the
surface during large rain events.

o The management of flow in the Columbia Slough causes water to back up in the airport storm
sewers, which contributes to the ponding problem.

o Regulations governing stormwater have become more stringent over time. For example, the
Port now must treat stormwater runoff from newly developed and redeveloped areas to comply
with the Port Stormwater Design Standards Manual (DSM), in accordance with the Port’s
municipal separate storm sewer system (MS4) permit.

e Until recently, neither the right tools for characterizing PDX stormwater nor consistent
standards for design of stormwater infrastructure were available.

e Years of adding drainage infrastructure on a project-by-project basis without an overarching
plan have created system capacity limitations and led to missed opportunities to cost-
effectively address capacity, routing, and asset renewal issues.

The cumulative effect of these challenges is the unintentional creation of safety, operations,
infrastructure, and regulatory compliance risks along with obvious and hidden unnecessary costs
to Port. Understanding that the need to address these risks had reached a tipping point, the Port
commissioned a stormwater master planning effort for PDX that concluded in 2015 with the
development of this document. The PDX SWMP has the potential to address the identified
stormwater management risks, improve coordination between Port departments, and, in the long
run, reduce unnecessary expenditures.

Stormwater Master Planning Approach

The PDX SWMP represents a major effort to identify the ways in which the Port can comply with
stormwater regulations, improve regional water quality, reduce stormwater backups and ponding,
and update aging infrastructure all while documenting how these improvements relate to the other
capital project needs of the airside and landside areas of the airport. The effort included extensive
contributions from a wide range of Port departments, resulting in a strong consensus on issues
that require resolution, and stormwater management solutions that are best suited to address the
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issues. The objective of the PDX stormwater master planning process was to provide project-
specific guidance for developing airside and landside areas of the airport, mitigate risks and meet
the Port’s regulatory obligations to manage stormwater. The PDX stormwater master planning
process was based on the following strategy:

Stormwater Master Plan Strategy

Identify risks to the Port created by critical stormwater management
issues that need to be addressed

Develop planning-level stormwater management solutions to mitigate
those risks

A systematic application of this method over a two year period from 2013 to 2015 led to the
identification of stormwater management issues associated with significant risks in 20 areas (both
airside and landside). Stormwater management needs were evaluated based on currently
planned development through the year 2035, as shown on the following figure. Identified needs
included hydraulic capacity issues, stormwater asset failure risks, and stormwater controls
required by the Port’s Stormwater Design Standards Manual. Over 100 new construction and
reconstruction projects (shown in orange) will require stormwater controls.

Development and Redevelopment Map for PDX 2015 Through 2035
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Proposed Stormwater Management Solutions

The SWMP proposes a total of 38 solutions to address the identified stormwater management
needs, which fall into the following three categories:

e New or modified infrastructure — These 22 solutions involve the construction of:

o Drainage infrastructure to address ponding or stormwater asset risks (10 solutions), and
o Regional stormwater controls to address treatment requirements (12 solutions).

e Operational change — One solution involves the year-round operation of an existing deicing
pump station to address a ponding issue.

e Future planning considerations — These 15 solutions provide high-level drainage and
stormwater control planning recommendations for areas of significant new development.

Stormwater management solutions recommended in this plan require refinement through site-
specific planning and design. The SWMP includes a stormwater management fact sheet for each
solution, providing information useful for developing project charters and business cases. Each
solution fact sheet includes a planning-level opinion of probable cost and potential implementation
timeframe, in addition to implementation guidance for project planning, design, construction, and
post-construction. Each solution fact sheet also refers to stormwater management need fact
sheets that describe the stormwater management needs addressed by the solution, including
risks needing to be mitigated.

At this time, it is estimated that over 60% of these solutions may need to be implemented within
the next five years, based on the timeframes currently planned for related development projects.
Although all of the solutions were developed to address a critical issue identified by the Port, it
may be necessary to prioritize the most critical solutions for implementation due to limitations in
funding, staffing, or other Port resources. The Port routinely reviews the project planning forecast
which will change the prioritization of the capital projects as well.

Although the stormwater management needs and solutions in this SWMP are representative of
long-term trends, the specific analyses are based on a snapshot in time. Conditions are ever-
evolving, and thus the following situations may require certain stormwater management needs
and solutions to be updated:

Additional information on stormwater drainage conditions, such as groundwater extents
Additional information on stormwater asset condition

Changes in the planned development projects compared to what is assumed in this document
Changes in regulatory requirements, such as stricter discharge limits, more specific regulatory
timeframes for controls implementation, or requirements from regulatory agencies associated
with specific development projects

o Development project-specific stormwater drainage plans which may or may not align with the
facility-wide stormwater management plans in this SWMP

Conclusion

The SWMP provides a great deal of information to support ongoing effective and efficient
management of stormwater and implementation of stormwater management solutions. Integration
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of the SWMP findings into the Port's planning, properties management, engineering,
environmental, and asset management processes is essential for maximizing the value of the
SWMP.

While implementation of the SWMP findings will be challenging due to the extent of issues,
evolving conditions, and the number of stakeholders, successful implementation will reduce the
Port’s risk and reduce long-term costs through efficient integration of the work into development
projects, reductions in rework, and avoidance of emergency response measures. Timely action
upon these findings is essential to gain value from the SWMP effort. Unnecessary delays may
result in lost opportunities, increasing costs and potentially undermining the basis for analyses of
the proposed solutions.
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1 INTRODUCTION TO THE SWMP

1.1 Overview

The PDX Stormwater Master Plan (SWMP) documents the findings of the 2013-2015 “Integrated
Stormwater Master Planning Services for Port of Portland Facilities,” pertaining to the Portland
International Airport (PDX). This plan provides an overview of the drivers for stormwater
management at PDX, critical stormwater management needs defined based on those drivers, and
stormwater management solutions that have been identified to address the needs. The contents
of the plan incorporate the results from a variety of stormwater management analyses specific to
PDX, including hydraulic modeling of the drainage system, water quality assessments, and asset
management data analysis. Findings of the SWMP reflect recommendations for existing (2015)
development conditions, as well as long-term considerations for future development projected
through 2035.

1.2 Background on the Port of Portland and Portland International Airport

PDX is owned and operated by the Port of Portland (Port), which is a regional government agency
authorized by the State of Oregon. The Port operates marine, airport, and industrial facilities under
the direction of commissioners appointed by the Oregon Governor and confirmed by the
legislature. The mission of the Port is to enhance the region’s economy and quality of life by
providing efficient cargo and air passenger access to national and global markets.

PDX supports commercial, cargo, and general aviation aircraft operations and hosts the Portland
Air National Guard Base for the Oregon Air National Guard (ORANG). A variety of “airside”
facilities and operations reside inside within the PDX Air Operations Area (AOA) security fence.
The Port also owns “landside” properties (outside the AOA fence) contiguous with the airport that
are operated by the Port or tenants. Landside properties include Port-owned and operated
facilities, as well as Port properties leased to tenants for light industrial and commercial use such
as rental car facilities, hotels, restaurants, business parks, and retail, including Cascade Station
and Portland International Center (PIC). Airside and landside Port property at PDX is illustrated
on Figure 1-1.

1.3 Inception of the PDX Stormwater Master Plan

Since the original development of the airport, an extensive system for the management of
stormwater has evolved. The core of the PDX stormwater management system is the stormwater
drainage infrastructure underlying the surface, including pipes, channels, structures, and pump
stations. The drainage system is supplemented by a variety of additional stormwater management
features that are used to monitor, divert, treat, and discharge stormwater to surface waters in
accordance with various stormwater-related regulatory permits. Historically, the planning, design,
construction, and management of stormwater assets at PDX has occurred on an as-needed basis.
In the last decade, the Port has progressively moved toward a more comprehensive, integrated,
and forward-looking program for the management of stormwater.

During 2008 to 2009 the Port evaluated existing storm system infrastructure data and identified
data gaps. During 2012 the Port began development of a hydraulic model for PDX based on
existing conditions. The progression was advanced with the “Integrated Stormwater Master
Planning Services for Port of Portland Facilities” project in early 2013. Execution of the project
was led by Port Environmental and Engineering staff with support from Port staff from Planning
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and Development, Construction, Operations, Maintenance, Asset Management, Facilities,
Properties, Finance, and Legal departments. Technical work and document development was
provided by a consultant team led by Gresham, Smith and Partners (GS&P) that included
significant contributions from Geosyntec Consultants and HDR.

The PDX Stormwater Master Plan (SWMP) is the culmination of the stormwater master planning
services project for PDX. It provides master planning guidance to address anticipated long-term
stormwater management needs at PDX.

1.4 Obijectives of the PDX Stormwater Master Plan

The PDX SWMP provides documentation of the findings and recommendations from the
stormwater master planning project. The SWMP is intended to be a key component of the Port’s
overall stormwater management program at PDX. With the completion of the PDX SWMP, a key
function of the PDX stormwater management program will be to evaluate and implement the
recommendations of the SWMP. The SWMP is expected to foster a culture of proactive planning
for stormwater management infrastructure, with the following objectives:

Facility-wide and long-term perspective for stormwater management

e Improved awareness of the drivers for stormwater management needs at PDX, including
regulatory requirements and risks to operations, safety, and future development.

o Understanding of long-term stormwater management needs and constraints associated with
future development projects, and planning recommendations to address the needs

¢ |dentification of stormwater solutions that stack stormwater management objectives to
achieve financial savings and meet regulatory requirements as well as stormwater
management needs

e Broader awareness of long-term regional stormwater management solutions, to facilitate
integrating portions of solutions into ongoing development projects, where appropriate

o Improved access to stormwater-related data to establish a consistent basis for stormwater
management decisions

e Improved communication on stormwater issues, needs, and solutions among parties that may
affect or are affected by stormwater

o Access to conceptual-level budgetary and schedule guidance on potential stormwater
solutions to support early planning in advance of when the projects may be required

e Improved ability to understand and apply Port Stormwater Design Standards Manual (DSM)
on all applicable design projects

o Facilitation of stormwater management decisions through the Stormwater Asset Management
Planning Team

1.5 PDX Stormwater Master Planning Process

The content of this SWMP document was derived from a systematic evaluation of some of the
key physical infrastructure, stormwater characteristics, operational needs, regulatory
requirements, and future development plans at PDX. The principal components of the master
planning process and the sequence of tasks are illustrated in Exhibit 1.

Section 1 — Introduction to the SWMP




PORTLAND INTERNATIONAL AIRPORT (PDX)

STORMWATER MASTER PLAN

Exhibit 1 — Evaluation Process for PDX Stormwater Master Plan

Existing and Future Site Features

Surface Stormwater Property and Operations and
Infrastructure Infrastructure Infrastructure Industrial
Characteristics Characteristics Ownership Activities

Analyzed Stormwater and Stormwater Asset Characteristics

Stormwater Stormwater Stormwater Stormwater
Flow Rates and Ponding Levels Asset Useful Constituent
Volumes and Extents Life Expended Concentrations

Criteria Defining Acceptable Stormwater Management Thresholds

MS4 Permit NPDES Port Flooding Stormwater
Pollutant Stormwater Criteria for Asset

Management Permit Limits & Buildings and Replacement
Requirements Benchmarks Pavement Criteria

Stormwater Management Issues and Needs

Ponding in Attractant Area to Meet Water Based on Age
Flooded Areas Ponding Quality and Condition
Requirements

Stormwater Management Solutions

Standalone Stormwater Further
Stormwater Asset Changes Changes to Evaluation
Asset Capital Part of Operations Driven by
Projects Development Future
Proiects Circumstances

{ Reduce Reduce Wildlife Add Treatment Modify Assets J
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As introduced in Exhibit 1, the stormwater master planning process at PDX involved
characterizing stormwater management issues (e.g., ponding), identifying needs for changes in
stormwater management associated with those issues (e.g., reduce ponding to below drainage
inlets for a 10-year, 24-hour storm), and developing concepts for specific stormwater
management solutions to address the needs (e.g., modify piping to increase drainage capacity).
The identified stormwater issues were reviewed with the Port to discuss potential risks to Port
operations, safety, or infrastructure. Issues presenting significant risks or affecting critical areas
or facilities at the airport were identified as critical and were elevated to stormwater management
needs. Stormwater management solutions were then identified that will address the identified
needs and mitigate the identified risks to acceptable levels. At some locations, the presence of
an issue (e.g., ponding) was deemed to be non-critical based on an acceptable level of risk. In
these areas, issues were not classified as needs, and solutions were also not evaluated.

1.6 Key Terms in the SWMP

The SWMP frequently uses a variety of terms that are relevant to stormwater management at
PDX. These terms are defined below to facilitate a common understanding among potential
SWMP users.

o Best Management Practice (BMP) — The term BMP can be used to refer to a variety of
techniques, measures, and structural controls used to manage the stormwater quantity and
improve the quality of stormwater runoff prior to discharge to surface waters. For purposes of
this SWMP, the use of the term BMP (except where otherwise noted) refers to a structural
stormwater control that is implemented to provide stormwater quality treatment in accordance
with regulatory requirements, for example the post-construction water quality requirements in
the Port’'s DSM.

o Stormwater Asset — Physical structures that comprise the PDX stormwater management
system. Includes gravity and force main piping, conveyance ditches, detention ponds,
quiescent ponds, catch basins, manholes, diversion structures, junction boxes, storage tanks,
pump stations, stormwater monitoring equipment and instruments, as well as treatment and
BMP structures. In the context of the PDX SWMP, stormwater “asset” is considered
synonymous with stormwater “infrastructure”.

e Ponding — The pooling of stormwater aboveground. Ponding can occur upstream of drainage
structure inlets or in low spots without drainage infrastructure. Ponding in critical areas is
generally considered to be a stormwater management issue by the Port. Excessive ponding
is generally considered synonymous with the term “flooding”. Specific circumstances of
ponding considered in the SWMP include:

Ponding on critical pavement surfaces for the 10-year, 24-hour storm event
Ponding above the finished floor of buildings for the 100-year, 24-hour storm event
Ponding in critical hazardous wildlife attractant areas

Ponding in locations where new development is planned

O O O O

¢ Stormwater Management Risk — A probability or threat of damage, operational interference,
injury, access, liability, loss, or any other negative occurrence caused by vulnerabilities in the
stormwater management system, that may be avoided through preemptive action. Risk
management can reduce threats to: safety of aircraft and ground vehicle passengers; safety
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of individuals and ground crews not in vehicles; limits in movement of aircraft; limits in
movement of ground vehicles including emergency response vehicles; damage to existing
buildings, equipment, or infrastructure; noncompliance with environmental permits and
regulations; and constraints on the ability to develop land parcels.

e Stormwater Management Driver — The impetus for stormwater management actions to
resolve an identified stormwater management issue (see below). Examples of drivers include:

o Regulatory requirements (e.g., FAA, EPA, NMFS, DEQ, City of Portland)
o Criteria in the DSM for operations, safety, and asset management
o Unacceptable risks posed by an issue, such as ponding, that need to be mitigated

e Stormwater Management Issue — A stormwater management issue is a condition identified
through the SWMP process as a potential concern to the Port. Examples of stormwater
management issues include:

Ponding on pavement that might affect operations or infrastructure
Ponding in infield areas that might increase the risk of attracting wildlife
Stormwater asset exceeding its useful life

Development projects that trigger the need for water quality BMPs

O O O O

o Stormwater Management Need — A stormwater management (SWM) need is an actionable
item for issues that the Port has determined present a significant risk to operations, safety,
infrastructure, or regulatory compliance. A stormwater management need is therefore specific
to a critical area. It describes the extent to which the issue is to be addressed to sufficiently
reduce the risk. Examples of stormwater management needs include:

o Reducing ponding in critical pavement areas such that no ponding occurs for a 10-year,
24-hour storm event

o Reducing ponding in hazardous wildlife attractant areas such that no ponding above a
catch basin inlet occurs for a 10-year, 24-hour storm event

o Constructing a water quality BMP to comply with regulatory or DSM criteria

e Stormwater Management Solution — A stormwater management (SWM) solution is a site-
specific plan for addressing one or more stormwater management needs. The solution
includes identification of system components, process flow, asset sizes, footprint, and
location. Stormwater management solutions can include:

New stormwater infrastructure in a standalone project

New or modified stormwater infrastructure that is part of planned development project
Modifications to current operational protocols

Recommendations for future action driven by additional data collection, studies, or
evolving circumstances

O O O O

1.7 Value of the SWMP Document

The PDX SWMP is intended to be a significant component the overall stormwater management
program at PDX. Exhibit 2 illustrates the relationship of the SWMP to the overall stormwater
management program. As shown, the PDX SWMP, Port DSM, and regulatory requirements are
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information the Port Stormwater Asset Management Planning (AMP) Team will use to review,
coordinate, and implement stormwater management activities with stakeholders.

Exhibit 2 — Function of PDX SWMP within Port’s Stormwater Management Program

« Planning

PDX Stormwater Master Plan
* Standards and Procedures

Port Stormwater Design Standards Manual
«  Permit Documents

Documents
and Data

Port
Stormwater Asset
Management
Planning Team

* Port Departments
+  Tenants
« Consultants

Stakeholders

SSA Hydrologic/Hydraulic Model
» GIlyCAST Deicer Model
« Asset Useful Life Expended Database

Analysis Tools

The PDX SWMP distills the results from a significant amount of detailed analyses (e.g.,
hydraulics, water quality, and asset management) and how those characteristics may need to be
modified to reduce risks for operations, safety, assets, and regulatory non-compliance. In an effort
to promote usability, the SWMP details the results of a variety of stormwater analyses, in the
forms of the stormwater management needs and solutions, but does not detail the analyses
themselves. Specific analyses are detailed in separate files, which are listed for reference
purposes in Appendix C. The information that is included in the SWMP document should support
project and long-range planning and broad-based decision-making related to stormwater
management. As potential stormwater management solutions progress toward design and
implementation, it is recommended that the detailed technical basis and assumptions associated
with the proposed solutions be revisited to verify their accuracy and relevancy (see Appendix D
for general project assumptions and individual stormwater management fact sheets at the end of
the SWMP).

It is anticipated that the SWMP may be used to support a variety of Port functions and activities.
Potential uses of the SWMP by Port staff in various project roles and departments are described
in Table 1.
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Table 1 — Potential SWMP Uses by Various Port User Groups
Port User Group Potential SWMP Uses

Stormwater AMP Team ¢ Facilitate access to data acquired in the SWMP process by other users

¢ Provide guidance for stakeholders and subject matter experts to make
coherent recommendations about projects where stormwater quality
and quantity are an issue

e Provide a starting point for a stormwater asset management data
management strategy to build upon over time.

o Apply the plan to identify opportunities to address multiple, coordinated
objectives which include not only stormwater management but other
facility development and renewal projects as well.

Planning and e Coordinate updates to the SWMP or supporting files based on new

Development stormwater information

¢ Use information to support preparation of Charters and Business Cases

¢ Integrate stormwater master planning findings into the next Airport
Master Plan

e Understand budgets needed to address identified stormwater
management issues

¢ Use information to support integration of storm system modifications into
capital projects or as stand-alone projects.

¢ Use information to sequence and schedule stormwater projects

¢ Identify and reserve airport parcels that need to be allocated to
stormwater BMPs and other control measures

Environmental ¢ |dentify permits and permit changes that may be needed to implement
stormwater management solutions

¢ Inform the decision-making for BMPs that are proposed to meet MS4
permit post-construction treatment requirements

e Access information on the potential integration of spill control
mechanisms with stormwater conveyance and treatment

Engineering o Access estimated costs for potential stormwater management projects,
including identification of costs included and excluded from those
estimates

¢ Understand the basis for proposed stormwater infrastructure changes

¢ Identify design disciplines needed for implementation of the various
stormwater management solutions

e Utilize stormwater hydraulic model to support future planning and
design efforts

Project Managers for New | e Identify stormwater management solutions that could be implemented

Capital Projects in concert with the development and redevelopment projects and
conceptual-level costs

¢ Understand stormwater-related services that may need to be included
in consultant RFQs and RFPs

Maintenance ¢ |dentify operational changes that may affect the deicing system
e Plan for maintenance needs associated with new structures and
infrastructure
e Understand problem areas with respect to ponding and asset
management
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Port User Group Potential SWMP Uses
Wildlife Management « Identify and advocate for stormwater management solutions intended to

reduce the risk of hazardous wildlife attractants

Asset Management e Use information to plan and prioritize infrastructure replacement and
condition inspections

¢ Use guidance on asset management to set up system for standardized
coding of findings of pipe and structure inspections

¢ Use information on existing pipes to help determine the extent to which
information on stormwater asset data gaps and conflicts should be
addressed

¢ Use findings to determine if means for accessing stormwater asset data
needs to be modified

Properties ¢ Understand which proposed stormwater solution projects involves work
on Port and non-Port parcels

¢ Understand land commitment needed for treatment structures

e Understand development constraints associated with storm system
infrastructure

Finance ¢ Use stormwater data to set rates for users of the stormwater system

1.8 Limitations of the SWMP

While the stormwater master planning effort was wide-ranging, there were inherent limitations in
the scope of analyses, as described in the subsections below.

1.8.1 Stormwater Assets Evaluated

The PDX stormwater drainage system includes over 10,000 individual pipe segments and
thousands of structures such as catch basins and manholes. Given the scope and budget of the
project, the GS&P Team focused primarily on stormwater conveyance pipes with a diameter of
18 inches and larger from an asset management standpoint, and 24 inches and larger from a
stormwater hydraulic modeling standpoint (with the addition of smaller pipes serving areas that
were critical to include), as explained in Section 4. Pipes smaller than these sizes were excluded
from the analyses to help manage the level of detail, as they were less critical to system
performance and had significant data gaps.

1.8.2 Resolution of Deficiencies in Stormwater Asset Information

In 2008-2009, GS&P evaluated the existing state of stormwater asset information in the Port GIS
and in paper records kept by the Port maintenance department in an effort to identify missing
information, gaps, and conflicting data on pipe and drainage structure data. These deficiencies in
information were not further assessed in the work associated with this SWMP.

1.8.3 Characterization of Stormwater Asset Condition

The stormwater master plan work included an assessment of the useful life expended of
stormwater pipes based on age, as well as a review of existing stormwater asset condition
inspection data. The review of inspection data reflected a snapshot in time, and generally does
not reflect inspections performed after 2014. The Port conducts periodic condition inspections of
select infrastructure on as needed basis to assess actual asset condition and the need to repair,
rehabilitate, or replace existing compromised assets. As additional inspections are completed, the
findings should be factored into the assessment of likelihood of asset failure.
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1.8.4 Impact of Groundwater on Stormwater Characteristics

Groundwater at PDX likely has some interaction with the stormwater management system
because of the influence of the Columbia River, the management of the Columbia Slough by
MCDD, historical activities, and inherent hydrogeological characteristics of the PDX area.
Groundwater impacts may include contribution of flow, contribution of pollutants, influence on
stormwater infiltration rates, and direct creation of ponding/wet areas. Because of the vast area
of PDX, seasonally fluctuating groundwater elevations, and varying soil conditions associated
with historic airport construction, the Port has not characterized typical infiltration rates across the
airport, or seasonally varying groundwater elevations. For purposes of stormwater quantity
modeling performed as part of the stormwater master planning effort, typical infiltration rates were
assumed based on select soil boring data, and groundwater infiltration into pipes was
characterized based on monitored base flows. Because of questions about groundwater levels,
the Port initiated an evaluation of groundwater elevations in Drainage Basins 1 and 2 in 2014.
When findings from this study are available, it is recommended that the findings be reviewed and
assessed for compatibility with modeling assumptions. Depending upon the findings, some
aspects of the stormwater hydraulic model may need to be updated. In particular, the impact of
groundwater on proposed stormwater management solutions should be assessed to determine if
changes in concept or sizing are necessary.

1.8.5 Development Projections

A key part of the SWMP was defining the existing PDX layout and the future development plans
for PDX. The “existing” site, defined as PDX development conditions in 2015, was compiled from
information collected from 2012 — 2015 (as described in Appendix D). Because some of the data
was collected prior to 2015, there may be slight differences in what is represented in the SWMP
as “PDX 2015” and the actual PDX layout at this time. The year 2035 was selected as the end
point for the planning horizon. Potential development projects that may occur between 2015 and
2035 were compiled in a detailed analysis by Port staff. However, the analysis reflects a snapshot
in time and actual development will differ in terms of the specific projects implemented, their
location, and their extent. Therefore, users should also utilize the SWMP information and
recommendations with a recognition that actual development conditions may affect the SWMP
findings.

1.8.6 Developing Solutions for Issues Not Determined to Pose a Significant Risk

The SWMP identified numerous potential stormwater issues; however, some of the issues were
not significant enough or in critical areas to pose a risk to Port infrastructure, operations, safety,
or regulatory compliance. Therefore, the SWMP does not provide stormwater management
solutions for issues that were not determined to pose a significant risk.

1.9 Contents and Organization of the SWMP

The PDX SWMP is organized in a series of five sections that describe varying aspects of
characteristics and planning considerations for stormwater management at PDX. The SWMP
organization is intended to assist users with accessing essential SWMP findings and
recommendations while providing external references details supporting the findings. The
electronic version of the document contains hyperlinks for easy navigation. The summary below
explains the contents and purpose of the major sections of the PDX SWMP, and serves as a
guide for finding particular types of stormwater management information.
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Section 1 — Introduction to the SWMP: This section provides an introduction to the SWMP and
explains key terms, SWMP objectives, considerations for SWMP use, and an overview of SWMP
content.

Section 2 — PDX Stormwater Management Program: The SWMP is an integral part of the overall
stormwater planning and management program at PDX. Section 2 describes the Port’s
stormwater management strategy at PDX, the elements of the stormwater management program,
and the regulatory basis for stormwater management at PDX.

Section 3 — PDX Stormwater Management System: Section 3 contains a summary of the
information and technical basis for the SWMP, including characteristics of physical features
(stormwater assets, drainage basins), stormwater characteristics (water quality, ponding, and
flows), and existing stormwater controls.

Section 4 — Stormwater Management Issues and Drivers: Section 4 describes the drivers
triggering the need to manage stormwater, and general stormwater management issues that have
been identified at PDX during the course of SWMP analyses.

Section 5 — Overview of Stormwater Management Needs and Solutions: Section 5 provides an
overview of the stormwater management needs and solutions that have been identified at PDX,
as well as guidance for using the related stormwater management fact sheets.

Section 6 — Section 6 provides recommendations for next steps in implementing the SWMP,
including further characterizing needs, refining and implementing solutions, and general SWMP
implementation steps.

Figures — The SWMP includes a Figures section that provides further detail on the PDX
stormwater management system, issues, and solutions. The figures are listed in the Table of
Contents.

Fact Sheet Sections — (Basin-Specific) Stormwater Management Fact Sheets: These sections
provide summary fact sheets for the stormwater management needs that have been identified by
the Port, as well as stormwater management solutions identified to address those needs. In
general, each section includes both needs and solutions fact sheets associated with a unique
drainage basin or set of drainage basins, but the first section provides a fact sheet that is
applicable airport-wide.

Appendices — The appendices provide additional details primarily supporting the technical basis
for the findings, conclusions, recommendations in the PDX SWMP. Individual appendices are
listed in the Table of Contents.
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2 PDX STORMWATER MANAGEMENT PROGRAM

2.1 Introduction

Section 2 provides an overview of the Port’'s stormwater management program at PDX, as
applicable to implementation of the SWMP. A variety of Port departments and staff are involved
in short-term and long-term stormwater management activities at PDX. Short-term activities
include daily operations and maintenance of stormwater infrastructure and controls, infrastructure
data management, wildlife hazard management, flow management, and regulatory compliance
activities. Long-term activities include planning and implementation of new infrastructure and
controls, as well as replacement and repair of aging infrastructure. When not adequately planned,
implemented, or maintained, stormwater management infrastructure and controls can fail to
perform as designed, and can lead to significant impacts to airport operations, safety, compliance,
and other airport assets. The Port recognizes the need for a proactive and coordinated approach
to stormwater management across Port departments and in conjunction with tenants, and
consultants. Such an approach will allow the Port to better anticipate potential stormwater issues
and identify solutions that are cost-efficient and integrated with planned development to minimize
impacts to airport operations and facilities.

The content of this section reflects refinements in the Port’s approach to stormwater management
that have evolved throughout the stormwater master planning process. The section provides an
overview of identified roles and responsibilities for Port staff teams and departments, required
stormwater management functions, regulatory requirements driving the stormwater management
program, recommendations for ongoing program implementation, and available resources to
facilitate PDX stormwater management activities.

2.2 Port Stormwater Management Program Structure for PDX

As previously described, Port staff and departments interact on a variety of PDX stormwater
management functions. The Port has developed a “Responsible, Accountable, Consult and
Inform” (RACI) chart (Appendix E — “‘SWMP RACI Chart”’) to describe the process for
implementing the SWMP and managing stormwater projects at PDX across a varie