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Preface

This document supersedes the entirety of Marion County’s February 2012 Draft Interim Stormwater
Quality Treatment Engineering Standards for the Storm Water Management Area (2012 Standards).
The purpose of the update is to facilitate the County’s compliance, as a designated MS4 National
Pollutant Discharge Elimination System (NPDES) Phase Il agency, with the most recent stormwater
Oregon Department of Environmental Quality requirements. Consistent with the 2012 Standards,
this update incorporates Marion County’s April 1990 Department of Public Works Engineering
Standards (or a future update) by reference as the 1990 Standards apply county-wide in regard to
stormwater detention and flow control with the exception of prevailing city and states standards
where applicable.

These updated Stormwater Quality Treatment Engineering Standards are anticipated to be
implemented no later than February 28, 2023, in accordance with the MS4 NPDES Phase Il General
Permit.
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Definitions and Acronyms and Abbreviations

Unless the context specifically indicates otherwise, the following words and terms, as used in this
document, shall have the meanings hereinafter designated:

Term Definition

Agricultural Field Drain Drainpipes, tiles, ditches, or other conveyances installed in agricultural fields to remove excess water.

BMPs include stormwater management facilities, schedules of activities, prohibition of practices,
maintenance procedures and other management practices designed to prevent or reduce pollution. BMPs
also include treatment requirements, operating procedures, and practices to control stormwater runoff.

Best Management Practice
(BMP)

A building envelope is the physical separator between the conditioned and unconditioned environment of a

Building Envelope building including the resistance to air, water, heat, light and noise transfer.

A person duly licensed or approved by the State of Oregon to perform the type of work to be done under a

Contractor .
permit or contract.

County Marion County

County Road A public road under the jurisdiction of the County that has been designated as a county road through an order
by the Board of Commissioners pursuant to Oregon Revised Statutes (ORS) 368.

Debris Discarded objects that would not exist in an undeveloped stream corridor or wetland. Debris includes, but is

not limited to, tires, vehicles, litter, scrap metal, construction waste, lumber, plastic, or Styrofoam.

The distribution of rainfall intensity over time (typically 24 hours), identified to have a probability of

Design Storm recurrence given in years (e.g., 5-year design storm).

The release of surface water runoff from a site at a slower rate than it is collected by the drainage system

Detention and/or stormwater management facility, the difference being held in temporary storage.

Any human made change to improved or unimproved real estate, including but not limited to the addition of
buildings or other structures, utility infrastructure, impervious surfaces, other structures or facilities; the
activities of mining, dredging, paving, filling, or excavation; or the addition of any surface type that changes or
impedes the natural flow of stormwater runoff. Development also includes partitions, subdivisions and
redevelopment or modifications to the existing impervious surface footprint on a property. Development does
notinclude the following:

1. Stream enhancement or restoration projects approved by the County.

2. Farm structures and private roads outside of the County’s Stormwater Management Area.
3. LotLine adjustments.
4

. Measures to replace within the existing footprint, a structure(s) lost due to a catastrophic event such as
fire, provided that such measures are consistent with County regulations.

5. Linear utility projects that replace existing impervious surface with equivalent material.

6. Non-pollution generating (i.e., not roads), linear projects (ex. Pedestrian pathways) that shed runoff onto
green space.

7. Modular/temporary structures.

Development

Director Director of the Marion County Department of Public Works or their designee.

Any addition of treated or untreated water, stormwater, wastewater, process water or any pollutant or
Discharge combination of pollutants to waters of the State of Oregon, directly or indirectly, by actions of dumping,
spilling, disposing, or physically connecting to the public storm system or natural drainage conveyance.

Disturbed Area (i.e., areas

that are disturbed, Areas of disturbance for activities defined under “Development”, typically measured in acres or square feet.
undisturbed areas are Disturbed area includes areas used for storage of equipment or materials that are used for these activities.
present)

A registered professional engineer licensed to practice in the State of Oregon, who is responsible for the
Engineer design and construction of the site stormwater management plan. This person is also referred to as the
project engineer or engineer.
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Term Definition

Erosion The visual or measurable movement of soil particles resulting from the flow of, or pressure from, water, wind,
or earth movement.

Fill Any material such as, but not limited to, sand, soil, rock, or gravel that is placed in an excavated area or a

wetland or floodplain for the purposes of development.

Flow Control Facility

A stormwater facility that provides temporary storage of increased surface water runoff resulting from
development.

Freeboard

The vertical distance between the design maximum water surface elevation and the elevation of the facility’s
emergency overflow.

Geologically Hazardous Areas

Areas identified on the County zoning maps that, because of their susceptibility to landslide, erosion or other
geological events, may have inherent geologic constraints relevant to the siting of commercial, industrial, or
residential development consistent with public health or safety concerns. These concerns may be mitigated
by special considerations in siting, design, or construction.

Geotechnical Report

A report prepared and stamped by a geotechnical engineer evaluating the site conditions and recommending
design measures necessary to reduce the risks associated with development and to facilitate a safe and
stable development. A geotechnical report must be prepared in accordance with the report requirements of
these Standards. A geological assessment or engineering geology report may be incorporated into or
included as an appendix to the geotechnical report.

Green Infrastructure (Gl)

A specific type of stormwater control using vegetation, soils, and/or natural processes to manage
stormwater. At the scale of a neighborhood or site, green infrastructure refers to stormwater management
systems designed to mimic nature by reducing and/or storing stormwater through infiltration, evaporation,
and transpiration. At the scale of city or county, green infrastructure refers to the patchwork of natural areas
that provide flood protection and natural processes that remove pollutants from stormwater.

Impervious Surface

Any human made surface that changes, alters, prevents, or retards the existing surface infiltration or the
natural hydrological cycle and/or prevents the entry of water into the soil and/or causes water to run off the
surface in greater rate or quantity than natural conditions. Impervious surfaces may include, but are not
limited to, rooftops, concrete or asphalt paving, sidewalk or paved walkways, patios, driveways, parking lots,
oiled macadam, gravel, artificial turf, human made impervious surfaces, or other surfaces which similarly
resist infiltration or absorption of moisture or changes, alters, or retards the existing surface or the natural
hydrological cycle. Standing water areas of stormwater management facilities and wetlands shall be
considered as impervious surfaces. Permeable pavement designed to mimic the natural hydrology of the site
is considered an impervious surface for the purpose of determining project impervious surface area
thresholds but may be used as a Stormwater Management Facility to mitigate the stormwater from the
impervious surface area.

Infiltration

The process by which stormwater penetrates into soil.

Invasive Vegetation

A plant that is both non-native and able to establish on many sites, grow quickly, and spread to the point of
disrupting plant communities or ecosystems.

Landscape Architect

A registered Landscape Architect licensed to practice in the State of Oregon.

Low Impact Development
(LID)

A stormwater management approach that seeks to mitigate the impacts of increased runoff and stormwater
pollution using a set of planning, design and construction approaches and stormwater management
practices that promote the use of natural systems for infiltration, evapotranspiration, and/or reuse of
rainwater, and can occur at a wide range of landscape scales (i.e., regional, community and site). Low impact
development is a comprehensive land planning and engineering design approach to stormwater management
with a goal of mimicking the pre-development hydrologic regime of urban and developing watersheds.

Maintenance Project

Projects that preserve and extend the service life of the existing roadway or structure. This includes, but is not
limited to, minor non-structural overlays without widening, chip seals, recycle in place, Latex-Modified
Concrete (LMC) overlays, crack sealing, bridge and rockfall screening, detector loop repairs, and drainage
enhancement.
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Term Definition
The reduction of adverse effects of a proposed project by considering, in the following order:
1. Avoiding the impact altogether by not taking a certain action or parts of an action.
Mitigation 2. Minimizing impacts by limiting the degree or magnitude of the action and its implementation.

3. Compensating for the impact by replacing or providing comparable substitute.
4. Rectifying the impact by repairing, maintaining, or restoring the affected environment.

Municipal Separate Storm
Sewer System (MS4)

A storm drainage system(s) (including roads with drainage systems, municipal streets, catch basins, curbs,
gutters, ditches, human made channels, or storm drains) as defined in 40 Code of Federal Regulations (CFR)
122.26(b)(8).

National Pollutant Discharge
Elimination System (NPDES)
Permit

A permit issued pursuant to Chapter 402 of the Clean Water Act (40 CFR 122, 123, 124, and 504).

New Construction

Projects constructed in a new location, new alignments, major additions, or replacement of an existing facility
with major vertical or horizontal alignment changes.

Nuisance Vegetation

Trees, plants, shrubs or vegetation or parts thereof which so overhang any sidewalk or street, or which are
growing thereon in such manner as to obstruct orimpair the free and full use of the stormwater facility and
adjacent features (i.e., sidewalk or street) by the public are public nuisances. Grass, weeds, shrubs, bushes,
trees or vegetation growing, or which have grown and died, and all vegetation upon any property and which
are a fire hazard or menace to public health, safety or welfare, are likewise public nuisances.

Owner

The owner(s) of record title or the purchaser(s) under a recorded sale agreement and other persons having an
interest of record in the described real property.

Pervious Pavement

Surface to walk, drive or park on that may reduce stormwater runoff by allowing water to soak/infiltrate into
the ground. Examples are porous asphalt, pervious concrete and pervious pavers.

Pollutant

Stormwater pollutants that can harm rivers, streams, lakes, and coastal waters are generally separated into
the following categories: suspended solids/sediment (i.e., trash), oxygen-demanding pollutants,
temperature, bacteria, organic carbon, organic matter (i.e., leaves, flowers, twigs, pollen), hydrocarbons,
metals (i.e., lead, copper, zinc, and cadmium), nutrients (i.e., nitrogen and phosphorous), pathogens (i.e.,
animal feces, leaking sewers) and toxins (i.e., pesticides, chemical toxins).

Predevelopment Hydrologic
Function

The hydrology of a site reflecting the local rainfall patterns, soil characteristics, land cover,
evapotranspiration, and topography. The term predevelopment as used in predevelopment hydrologic
function is consistent with the term predevelopment as discussed in Federal Register Volume 64, Number
235 and refers to the runoff conditions that exist onsite immediately before the planned development
activities occur. Predevelopment is not intended to be interpreted as the period before any human-induced
land disturbance activity has occurred.

A project includes all infrastructure related items for both development and redevelopment conditions.
Projects include the organized effort to construct a building or structure and associated utilities and

Project amenities. In the fields of civil engineering and architecture, construction projects involve the process that
consists of tangibly assembling infrastructure or buildings.
A manufactured stormwater treatment device, in which stormwater receives treatment before being
Proprietary Stormwater discharged to the storm drainage system, to a stormwater management facility, or to the receiving water. This
Treatment Device is a broad category of stormwater management facilities with a variety of pollutant removal mechanisms and
varying pollutant removal efficiencies.
. A road which is within a public right-of-way. It may be maintained by either private or public funds (state, city,
Public Road
county).
Projects that are undertaken to upgrade a County facility to acceptable geometric standards, and as a result,
provide greater roadway width. The improvements may be in the form of additional lanes and/or wider
Reconstruction shoulders and produce an improvement of level of service. This normally includes the following types of

works: projects that alter the original subgrade, constructing a major widening that results in the addition of a
new continuous lane, channelization for signal or left-turn refuges when not part of an overlay project,
structure replacement, and/or similar projects.

Vi
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Term

Definition

Redevelopment

Any proposed development (see definition of development above) on a previously developed site that creates
or replaces impervious surface. Redevelopment does not include: ordinary maintenance activities,
remodeling of existing building footprint, resurfacing of existing paved areas, exterior changes or
improvements which do not materially increase or concentrate stormwater runoff, or cause additional
nonpoint source pollution, or construction activities conducted to ameliorate a public health or safety
emergency or natural disaster; and/or construction activities within an existing footprint to repair or replace a
site or a structure damaged by a public health or safety emergency or natural disaster. New, existing, and
modified connections to the public storm system are considered redevelopment if they increase the discharge
of stormwater runoff from new or existing impervious surfaces that were previously not connected.

Retention

The process of collecting and holding surface water runoff from a specified design storm with no surface
outflow.

Right-of-way

Alegal right of passage over a piece of land, generally established by an easement or ownership.

Rural

Those County areas which do not meet the definition of urban.

Sensitive Areas

Sensitive areas include:

1. Existing or created wetlands, including all mitigated wetlands. Limits defined by wetland reports
approved by the Oregon Department of State Lands (ODSL), or the County.

2. Rivers, streams, sloughs, swamps, creeks. Limits defined by the top of the bank or first break in slope
measured upland from the mean high-water line.

3. Impoundments (lakes and ponds). Limits defined by the top of the bank or first break in slope measured
upland from the mean high-water line.

Sensitive areas shall not include stormwater management facilities including constructed wetlands, rain
gardens, detention ponds, vegetative buffers adjacent to sensitive areas, or water features, such as lakes,
constructed during an earlier phase of a development for specific purposes such as recreation.

Soil

The upper layer of earth in which plants grow which is a black or dark brown material typically consisting of a
mixture of organic remains, clay, and rock particles.

Soil Disturbance

The excavation of soils for construction, landscaping, or other reasons.

Stormwater or Stormwater
Runoff

Includes snow melt runoff, and surface runoff and drainage, and is defined in 40 CFR §122.26(b)(13).
“Stormwater” means that portion of precipitation that does not naturally percolate into the ground or
evaporate, but flows via overland flow, interflow, channels, or pipes into a defined surface water channel or a
constructed infiltration facility.

Stormwater Management

A program to provide surface water quality and quantity controls through structural and nonstructural
methods. Examples of structural controls include swales, planters, rain gardens, detention, and retention
basins as well as structural source controls (e.g., covers and awnings, curbs for isolation, spill control
manbholes, and shut-off valves). Nonstructural controls include maintenance of surface water facilities,
maintenance of roads (e.g., street sweeping, inlet cleaning), public education, implementation of
intergovernmental agreements to provide for regional coordination, inspections, and preparation of water
quality control ordinances and regulations.

Stormwater Management
Facility (SMF)

Any facility that is designed, constructed, and maintained to collect, treat, filter, retain, or detain stormwater
runoff during and after a storm event for the purpose of controlling flows and/or reducing pollutants. SMFs
include, but are not limited to constructed wetlands, rain gardens, water quality swales, stormwater planters,
infiltration facilities, and ponds.

Stream

A surface concentration of flow in an open channel in which flow of water occurs either perennially or
intermittently. For the purposes of this manual, streams refer to drainageways that are determined to be
jurisdictional by ODSL or the United States Army Corps of Engineers (USACE).

Structure

A building or other major improvement that is built, constructed, or installed, not including minor
improvements—such as fences, utility poles, flagpoles, or irrigation system components—that are not
customarily regulated through zoning codes.

Time of Concentration

Travel time for a drop of water to travel from the most hydrologically remote location in a defined catchment
to the outfall for the catchment where remoteness relates to time of travel rather than distance.

Underground Injection
Control (UIC)

Structures built for the purpose of discharging runoff into subsurface soils through infiltration and under the
force of gravity.

Vii
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Term

Definition

Urban

Those areas relating to, characteristic of, or constituting a city, such as lot sizes smaller than one acre.

Waters of the State

Those waters defined in ORS Chapter 468B.005 or as amended. which include lakes, bays, ponds,
impounding reservoirs, springs, wells, rivers, streams, creeks, estuaries, marshes, inlets, canals, the Pacific
Ocean within the territorial limits of the State of Oregon, and all other bodies of surface or underground
waters, natural or artificial, inland or coastal, fresh or salt, public or private (except those private waters which
do not combine or effect a junction with natural surface or underground waters), which are wholly or partially
within or bordering the state or within its jurisdiction.

Wetlands

Areas that are inundated or saturated by surface or groundwater at a frequency and duration sufficient to
support, and that under normal circumstances do support a prevalence of vegetation typically adapted for life
in saturated soil conditions. Wetlands are those areas identified and delineated by a qualified wetlands
specialist as set forth in the Federal Manual for Identifying and Delineating Jurisdictional Wetlands, January
1987, or by an ODSL/USACE 404 permit. Wetlands may also consist of:

1. Constructed Wetlands. Wetlands developed as a water quality or quantity facility, subject to change and
maintenance as such. These areas must be clearly defined and separated from naturally occurring or
created wetlands.

2. Created Wetlands. Created wetlands are wetlands developed in an area previously identified as a non-
wetland to replace, or mitigate, wetland destruction or displacement. A created wetland shall be
regulated and managed the same as an existing wetland.

3. Existing Wetlands. Existing wetlands are those identified and delineated as set forth in the Federal
Manual for Identifying the Delineating Jurisdictional Wetlands, January 1987, or as amended, by a
qualified wetlands specialist.

viii
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Acronyms and Abbreviations

Acronyms and Abbreviations

ASTM
BMP
cfs
CEG
CN
County
CWA
EPA
EPSC
FEMA
Gl

GIS
GULD
HDPE
HEC-RAS

HGL
HSG
LID
MCC
MEF
MS4
NPDES

NRCP
NRCS
0&M

ODEQ

oDOT
ODSL
ORS
PAC
PVvC
PE
RCP
RE
SCS
SWMA
SWMM

American Society of Testing Materials
Best Management Practice

cubic feet per second

Certified Engineering Geologist

Curve Number

Marion County

Clean Water Act

Environmental Protection Agency
Erosion Prevention and Sediment Control
Federal Emergency Management Agency
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Section 1

Introduction

These Stormwater Quality Treatment Engineering Standards (Stormwater Standards or Standards)
were developed to accompany the stormwater requirements and enforcement procedures in Marion
County Code (MCC) Sections 1.25: Enforcement, 15.10: Construction Erosion and Sediment Control,
15.15: Stormwater Discharge Quality Control and 15.20: Post Construction Runoff Control. These
Standards specifically address the water quality treatment component of stormwater management,
development stormwater related submittal requirements, erosion prevention and sediment control,
and operation and maintenance.

Stormwater management is a key element to maintaining and enhancing livability within Marion
County’s (County) Stormwater Management Area. There is a direct link between stormwater runoff
and the County’s surface and groundwater quality and quantity. As land is developed, creation of
new impervious surfaces and loss of vegetation increases stormwater runoff during rainfall events,
altering the natural hydrologic cycle. Without stormwater management, the increase in flows erodes
stream channels and limits groundwater recharge. In addition, runoff that flows over roadways,
parking areas, rooftops, and other impervious surfaces collects pollutants that are transported to
streams, rivers and groundwater resources. Properly managing stormwater is vital to protecting the
County’s and other local water resources for many reasons, including the protection of aquatic
habitats, and keeping waters safe for recreation and drinking water.

The Federal Clean Water Act (CWA) of 1972 established a national commitment to restore and
maintain the chemical, physical, and biological integrity of the nation’s waters. The CWA prohibits the
discharge of pollutants into water of the United States unless the discharge is in compliance with the
National Pollutant Discharge Elimination System (NPDES) Permit. The CWA requires jurisdictions,
such as Marion County, to obtain an NPDES Permit for discharges from the Municipal Separate
Storm Sewer System (MS4). The County’s MS4 is comprised of catch basins, pipes, ditches,
stormwater management facilities and other structures. The MS4 conveys runoff from private and
public properties within the County and ultimately drains to the Willamette River. The Oregon
Department of Environmental Quality (ODEQ) administers the state’s NPDES program and issues
NPDES permits on the federal government’s behalf. Marion County was reissued its current NPDES
MS4 Phase Il Permit in March of 2021, which requires the County to implement a comprehensive
stormwater management program, including establishing water quality controls for stormwater
runoff from activities associated with construction and from developments post-construction.

The goal of the Stormwater Standards update is to provide local engineers, developers, builders and
County staff clear guidance for planning and designing stormwater conveyance and management
systems that are appropriate to the local climate, hydrogeology and geology.

These stormwater Standards are applicable to public and private projects within the Marion County
Stormwater Management Area (SWMA) as designated by the ODEQ and are in addition to all
applicable Standards specified for Drainage in Section V of the 1990 Marion County Engineering
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Standards or most current versionl. Some exemptions to these Standards apply to select County
roadway maintenance projects.

These Stormwater Standards include the following sections:

o Section 2: Site Assessment and Development Conditions

o Section 3: Stormwater Quality

o Section 4: Hydrologic Analysis

o Section 5: Drainage Requirements

« Section 6: Drainage Submittals

o Section 7: Operation and Maintenance

o Section 8: Erosion Prevention and Sediment Control Measures During Construction

1.1 Jurisdiction

Oregon Revised Statutes (ORS) require the design and construction of all facilities within County
rights-of-way be approved by the Board of Commissioners (ORS 374.305). Marion County

Ordinance 671 (codified as MCC 11.15) empowered the Director of Public Works (Director) to
undertake these activities on behalf of the Board of Commissioners. In addition, the Marion County
Roads and Rights of Way and Zoning codes require compliance with certain applicable 1990 Marion
County Engineering Standards or most current version on private property. Within the SWMA, certain
County requirements may also apply. Please bring any apparent inconsistencies in these Stormwater
Standards to the attention of the Director of the Marion County Department of Public Works or their
designee, referred to as “Director” hereafter.

These Standards are intended to be consistent with the most currently adopted provisions of all
applicable local, State, and Federal codes and regulations, and with the Marion County NPDES MS4
Phase Il Permit issued by ODEQ. The MS4 Phase Il Permit authorizes Marion County, as a regulated
small municipal separate storm sewer system, to discharge stormwater to surface waters of the
state, in accordance with the requirements, limitations, and conditions set forth in the Permit. These
Standards are intended to satisfy the MS4 Permit requirements described in Schedule A.3.d:
Construction Site Runoff Control and Schedule A.3.e: Post-Construction Site Runoff for New
Development and Redevelopment.

The following drainage facilities within the SWMA must be constructed to meet these Standards:

o Publicly-owned and maintained storm drainage facilities within Marion County jurisdiction,
including those associated with County-maintained roads in unincorporated Marion County (rural
and within the urban growth boundary) and under County maintenance jurisdiction within
incorporated local city limits (urban) required by Public Works policy

o Privately owned and maintained drainage facilities inside a county right-of-way or discharging to
Marion County maintained facilities

o Drainage facilities outside the building envelope and within the SWMA
« Rural drainage facilities outside the building envelope

A current map of the Marion County SWMA can be found on the County’s Stormwater Management
website: https://www.co.marion.or.us/PW/ES/waterquality/Pages/strmwtr.aspx. Boundaries may be
subject to change, as defined by ODEQ or in the Marion County Stormwater Management Plan.

1 The 1990 Marion County Engineering Design Standards (or most recent update) can be found on the Marion County
Public Works website: https://www.co.marion.or.us/PW/Engineering/engineeringstandards
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1.2 Applicability

The Marion County Stormwater Standards are intended for use by property owners, developers,
design professionals, and County staff for all permanent publicly and privately-owned stormwater
systems and publicly and privately maintained stormwater systems within the County’s SWMA. Two
types of stormwater management facilities are covered in these Standards including those facilities
needed during construction (temporary) and those that are permanent.

All development that exceeds the thresholds as listed below is subject to stormwater review
including, but not limited to developments that are subject to land use, design review and/or the
building permitting processes. These processes generally include all land use proposals, site
development and permit approvals within, or proposed to be within, the County’s SWMA.

All private storm drains outside the building envelope shall be designed using these Standards,
along with the Oregon Structural Code, Oregon Plumbing Code, the MCC, and/or other applicable
codes as appropriate.

Construction stormwater management, including erosion controls, sediment controls, and waste
materials management controls, is required to be used and maintained at all qualifying construction
projects from initial clearing through final stabilization to reduce construction pollution in stormwater
discharges to the MS4 and all environmental elements. Within the boundaries of the County’s
SWMA, any grading or soil disturbance associated with a development activity that disturbs

10,890 square feet (1/4 acre)2 or more will require the developer to complete and implement an
Erosion Prevention and Sediment Control Plan and obtain an Erosion Prevention and Sediment
Control Permit from the County.

Post-construction stormwater management is required for new development and redevelopment, as
defined herein, within the Marion County SWMA if the project site discharges stormwater to the MS4
and creates or replaces 10,890 square feet or more of impervious area(s). The following items are
required for these new development and redevelopment sites:

o The use of structural stormwater controls (i.e., permanent stormwater facilities that are
designed, constructed and operated to prevent or reduce the discharge of pollutants in
stormwater).

o Asite-specific stormwater management approach that targets natural surface or
predevelopment hydrological function through the installation of long-term operation and
maintenance of structural stormwater controls; and

o Long-term operation and maintenance of structural stormwater controls at project sites owned
by a private entity.
This applies to the following types of projects in the SWMA:

o Transportation-related projects within the public right-of-way, including road construction and
reconstruction, with an exemption for select maintenance related activities and repairs;

o Development associated with partitions and subdivisions;
o Parks and Recreation Projects, including new trails and playgrounds; and
o Commercial, industrial, and residential development and redevelopment.

The Director reserves the right to modify these Stormwater Standards herein on a case-by-case
basis. Standards for drainage inside the building envelope are administered by the Marion County

2 per the NPDES MS4 Phase Il Permit, Marion County is identified as a “Small Community”.
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Building Official within Public Works and are not addressed within these Standards. Responsibility for
review and approval of stormwater drainage design is typically separated into two categories:

« New and re-development projects that are funded by private sources or sources other than
Marion County and are reviewed and permitted by the Land Development Engineering and
Permits Section of Public Works.

o Projects funded by or through Marion County that are reviewed and approved by the Capital
Projects Section of Public Works.

Exceptions to the Stormwater Standards requirements for both construction and post-construction
include projects involving agricultural field drains that have discharges regulated by the United
States Department of Agriculture (USDA).

The requirements presented in these Standards do not exclude or replace the requirements of other
applicable codes or regulations, such as the industrial NPDES permitting program, or any other
applicable federal or state regulations or permit requirements.

All development within Federal Emergency Management Agency (FEMA) regulated streams and
floodplain overlay zones will be required to meet FEMA floodplain requirements and the
requirements through the local planning and building authority.

Additional facilities or modifications may be required at the sole discretion of the Director if it is
determined by the Director that stormwater management or stormwater drainage system facilities
are necessary to effectively manage and protect natural resources, storm drainage systems, and/or
private property.

1.3 Objectives

The objectives of these Standards include the following:

« Maintain and improve the water quality in the County’s waterways, lakes, wetlands, and other
natural resources.

« Meet the requirements associated with the County’s NPDES MS4 Phase Il Permit and other
applicable laws and regulations.

« Construct facilities that are safe, economical to maintain, and have a long design life to minimize
costs to Marion County.

o Preserve existing resources and consider sensitive areas and required buffers and setbacks.

« Minimize impervious surfaces through Low Impact Development (LID) site planning, and the use
of impervious area reduction measures, such as green infrastructure (Gl).

o Minimize site disturbance and soil compaction during construction, including protecting
undisturbed vegetated areas from construction activities, and providing rainfall interception,
evapotranspiration, and runoff rate attenuation.

1.4 Use with Public Works Engineering Standards

These Stormwater Standards are intended to work in conjunction with Section V of the 1990 Marion
County Engineering Standards or most current version. Section V of the 1990 Standards specifies
design requirements for all drainage facilities, including detention facilities, pipes, open channels,
manholes, junction boxes and cleanouts, inlets, catch basins, drywells, and French drains. Section V
also provides information on design storms and runoff coefficients and lists requirements for
drainage facility plan submittals in addition to the submittal requirements in Section 6 of these
Stormwater Standards. All projects must comply with Section V or most current version.
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All requirements for flow control and the design of detention facilities are found in the 1990 Marion
County Engineering Standards, Section V or most current version. As such, these Stormwater
Standards do not discuss detention requirements or flow control standards, except when retention
or treatment facilities are designed to also include flow control. The retention and treatment
performance standards outlined in Section 3 are based on the Water Quality Design Storm. This is
one single design storm specific to water quality standards. Individual components of stormwater
management facilities may have design specifications that cite the “applicable design storm”, which
refers to the various design storms and their applicability found in Section V of the 1990 Marion
County Engineering Standards or most current version.
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Site Assessment and Development
Considerations

These Stormwater Standards are intended to guide site-specific stormwater management
improvements that prioritize retention/infiltration and green infrastructure (Gl). Strategies for
meeting the requirements of these Standards depend on several site factors including soil infiltration
capacity, available infrastructure, and proposed development plans. To use these Standards
effectively, applicants must demonstrate an understanding of development site conditions, the
upstream and downstream impacts resulting from the proposed development, and the required
stormwater management improvements.

The purpose of this section is to ensure that the physical attributes of the development site are
reviewed and considered with respect to stormwater management and soil infiltration capability
before construction of human made structures such as streets, parking lots, and buildings.

2.1 Site Assessment

The Applicant shall complete the Site Assessment Checklist found in Appendix A, which includes
available site information and assessment maps as described below. The site assessment review
and associated site mapping should be used to determine the location of Stormwater Management
Facilities (SMFs) with maximum infiltration capability, while minimizing the impact of the project
related to natural resources and steeper topography. The information documented in this section
(Section 2) should be included in the Drainage Submittal Package. The Drainage Package submittal
includes the Stormwater Management Report, the contents of which are detailed in Section 6.

2.1.1 Site Information

The Applicant shall provide the following required site information with reference to supporting
documentation and maps, as appropriate:

A. Applicant’s contact information

B. Project Location Address, including sensitive areas and natural resources (as mapped on the
County’s Sensitive Area Map3) and floodplain delineation, if applicable

C. Existing Use of Property Description
D. Project Description, including proposed development type (e.g., commercial, residential)

E. Size of project site and the proposed impervious (including semi-impervious) area(s) (created
and replaced)

3 Sensitive Area Maps can be found at https://www.co.marion.or.us/PW/ES/waterquality/Pages/sam.aspx
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2.1.2 Site Assessment Elements

The Applicant shall complete the Site Assessment Checklist found in Appendix A, to include each of
the following items detailed below.

Topography Map and Description: Steep ground slopes greater than (>) 25 percent and setback
areas around those steep ground slopes, as well as landslide hazard area (see MCC 16.24:
Geologically Hazardous Areas Overlay Zone) related to infiltration as described later in this
document. Infiltration is not allowed on steep ground slopes and slide-prone areas. Infiltrating
stormwater on moderate ground slopes (10 percent or greater) requires a geologist’s analysis or
geotechnical engineering analysis to determine the appropriate strategies.

Soils and Groundwater: Soil maps, which are available from the Natural Resources Conservation
Service (NRCS) Soil Survey should be used to determine the site Hydrologic Soil Group (HSG), an
indication of soil infiltration capacity. An assessment of the seasonal high groundwater table
(SHGWT) is required to ensure proposed infiltration facilities meet minimum separation
distances as outlined in these Standards.

Infiltration Assessment: Stormwater management facilities that use infiltration shall be based on
field tested infiltration rates. See Appendix B for specific infiltration testing requirements and
methods. Infiltration testing shall be conducted at the location of the proposed stormwater
management facility unless prior approval is granted for testing elsewhere.

Hydrology: Indicate natural drainage features present on site, including channels, creeks,
streams, and rivers. ldentify, review and map any of the applicable features to the project site.
Jurisdictional wetland(s), per Oregon Department of State Lands and U.S. Army Corps of
Engineers, and/or 100-year floodplain, per FEMA mapping, should be reviewed and mapped.

Existing Drainage: Constructed drainage features on and adjacent to the site, including pipes,
ditches, and outfalls should be mapped.

Existing Vegetation and Land Cover: Using aerial photos or survey, map all trees and vegetation.
Show all existing trees on the site assessment map and mark areas of other vegetation types
(e.g., shrubs, pasture). Existing trees and vegetation should be preserved to the extent
practicable. Describe the current vegetation cover of the site. If the site is currently developed,
describe the conditions of the developed site.

Existing Land Use and Zoning: Document the land use zoning types as indicated in MCC Title 16:
Urban Zoning and Title 17: Rural Zoning.

Proposed Future Land Use and Zoning: Document the proposed future land use zoning types per
the project plans, as indicated in MCC Title 16: Urban Zoning and Title 17: Rural Zoning.

Access and Parking: Include a map that delineates proposed access points for all transportation
modes, including emergency vehicle access. Indicate amount and area of required parking
onsite if applicable.

Utilities to Site and Surrounding Areas: Include a map with existing utilities including stormwater
facilities, storm conveyance, sewer, water, electricity, phone/cable, gas, and any public storm
system/facility downstream within 500’ from the property boundary, as applicable.

Downstream storm drainage system: Document the existing and proposed points of discharge
for stormwater runoff leaving the site. See Section 5 for downstream analysis requirements.
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2.2 Site Development Considerations

The County restricts the uncontrolled and untreated discharge of stormwater pollutants into any
stormwater system and/or natural drainageway in the SWMA. These Stormwater Standards are
intended to provide guidance for the reduction of pollutants into stormwater to the maximum extent
feasible (MEF). The amount of stormwater pollutants can be significantly reduced by simple site
development considerations and construction procedures, including methods and sequencing that
retain or preserve natural hydrology.

The development site layout should consider the use of Low Impact Development (LID) strategies
and strive to reduce the impervious areas proposed for the site. These strategies include reducing
the volume of stormwater runoff and slowing the rate of runoff from built surfaces through green
infrastructure (GI) facilities. Examples of LID site layout techniques include:

o Flexible lot size developments

o Reduced building setbacks

o Shared parking areas

o Planned unit developments

o Attached housing and clustered buildings that require fewer driveways and pathways
o Reduced parking stalls (number or size), especially in transit-served areas

o Adding floors to buildings or parking garages

o Reduced street width if allowed by local planning codes.

Applicants should evaluate which options are available through the County’s local planning and
zoning codes. In addition, LID strategies include considerations of existing site conditions and
protecting/maximizing the benefits of those conditions for enhanced stormwater management. Sites
subject to stormwater management requirements shall incorporate the low impact site development
and road design considerations as listed below, which describes the low impact development
techniques for site development and road design to be used to the MEF for site and project specific
conditions and constraints:

1. Preserve the natural vegetation on site to the maximum extent feasible. The developed area should be
situated to minimize the clearing of existing groundcover, maximize the preservation of wetlands, buffer
waterway corridors (riparian areas), and maintain the natural drainage pathways for seasonal and
intermittent drainage. If feasible, the preserved area should be located down slope (downhill) from the
developed area, since flow control and water quality are enhanced by flow dispersion through
undisturbed soils and native vegetation.

2. Define distinct development envelopes and protected areas.

3. Minimize direct connections of impervious areas to underground drainage systems by allowing
stormwater to permeate into the soil (within the confines of ODEQ Underground Injection Control (UIC)
program regulations and prevailing site and soil conditions) and/or be filtered by vegetation before
being collected into catch basins (i.e., biofiltration swales).

4. Use drainage facilities as a benefit to the site, including creating multi-use facilities and natural
drainage pathways where possible, while avoiding diversion of stormwater runoff from one watershed
to another.

5. Provide at least one foot of permeable soil in landscaped areas to disperse and infiltrate water, support
plant growth and filter and decompose pollutants. Such dispersion must be carefully designed to avoid
groundwater contamination, erosion, landslide hazards, building setbacks, and other similar features;
and must adhere to ODEQ UIC program regulations.

6. Use construction techniques and landscape designs that minimize soil compaction. Provide protection
from compaction by defining vehicle pathways; using appropriate landscape plant selection and
placement; and using amendments such as organic matter, coarse sand, pumice, granulated rubber,
and similar soil components.

7. Minimize use of impervious surfaces consistent with site design
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Other low impact development impervious area reduction strategies include the use of impervious
area reduction facilities such as pervious pavement and/or green roofs. These Impervious area
reduction facilities will reduce the impervious area requiring additional stormwater management
retention/treatment facilities and hence reduce the size of required stormwater management
facilities (see Section 3). The following section provides design guidelines for these impervious area
reduction facilities.

2.3 Impervious Area Reduction Approaches

As stated in the previous section, the Applicant can reduce the amount of impervious area created or
replaced and thus reduce the effort required to meet stormwater management requirements by
installing impervious area reduction facilities such as pervious pavement and/or green roofs. The
hydrologic calculations submitted for these facilities must reflect the current and proposed (created
and replaced) pervious and impervious cover for the site. Guidelines for these impervious area
reduction approaches are provided in the following subsections.

2.3.1 Pervious Pavement

Pervious pavement (porous asphaltic concrete, pervious concrete or pervious pavers) is a walking or
driving surface designed to allow rainfall to percolate into the underlying soil or aggregate storage
reservoir beneath the pavement. Pervious pavement shall be designed only as an impervious area
reduction technique to manage direct rainfall. It shall not be designed as a Best Management
Practice (BMP) that receives runoff from surrounding areas also referred to as “run-on”.

The wearing course (surface layer) of pervious pavement may be any of the following:

. Porous asphaltic concrete (PAC)# is open-graded asphalt that allows water to percolate or
infiltrate into underlying soils.

« Pervious concrete omits fines in the aggregate to create stable air pockets that allow water to
drain to the base below. There is an inverse relationship between porosity and strength. As
porosity is increased, the structural strength is reduced.

« Pervious Pavers are generally suitable for pedestrian areas and low traffic parking areas. They
are available in a variety of configurations such as rigid concrete or durable plastic grid filled
with gravel or a mixture of gravel, sand, and topsoil suitable for vegetation.

Pervious pavement site design requirements include:

o Pervious pavement will not be allowed at sites with elevated risk of hazardous material spills
such as a gas station.

o Pervious pavement design must meet all applicable State and County building codes.
« Proprietary pervious pavement systems must be installed per manufacturer specifications.

« Pervious pavements in the public right-of-way or on County maintained streets must be pre-
approved by the Director.

o Pervious pavement will not be given full water quality treatment credit at ground slopes that
exceed 3 percent.

o Pervious pavement design shall provide at least 3 feet separation below the bottom of the
pervious pavement facility to the underlying seasonal high groundwater table; bedrock or other
impermeable layer.

4 See ODOT Standard Specifications for Construction, Section 00743-Porous Asphalt Concrete (PAC) for additional
specifications.
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o Pervious pavement requires a minimum design soil infiltration rate of 0.50 in./hr.

o Adesigned overflow to an approved conveyance system and discharge point is required to
prevent ponding in the event that the surface becomes clogged with sediment or debris.

« Installation of signs prohibiting seal coating of the pervious pavement must be part of the site
design.

o Pavement design shall provide specifications to demonstrate that pavement structure has the
structural strength for anticipated vehicle loadings.

o Not appropriate for construction over fill soils unless evaluated and approved by a geotechnical
engineer and results are reported in the Geotechnical Report (See Section 6.6).

Other paving systems may be reviewed on a case-by-case basis for porous designation and
appropriate use. They must show the ability to pass water through the pavement layer but not
present a gravel or soil surface to traffic, which could generate dust.

Maintenance Considerations for the Operations & Maintenance Manual

The operations and maintenance (0O&M) manual submitted with the site design must address
frequency and type of pavement sweeping, cleaning and jetting. The County will not be responsible
for maintaining pervious pavement on privately owned property. See Section 7 and Appendix E for
0O&M manual requirements.

2.3.2 Green Roofs

A green roof is a building roof that is partially or completely covered with vegetation and growing
media atop a waterproof membrane; a green roof is also called an eco-roof or vegetated roof. Green
roofs include the following elements: a thin, layered system of waterproofing, drainage layers,
growing media, and planting to cover impervious roof areas and allow water to be absorbed,
detained, and evaporated back into the atmosphere. Proprietary systems are also available using
various layers or even modular trays that fit easily on an existing roof.

Green roofs are primarily designed for stormwater management, with aesthetics as a secondary
goal. Green roofs are not designed for foot traffic or recreation. The structural integrity of the existing
building should be reviewed when considering the installation of a green roof. Green roof site design
requirements include:

o Green roof pitch (slope) should be less than or equal to 10 percent.

« Adrain system and overflow to an approved conveyance system and discharge points is
required.

«  Waterproofing material (e.g., modified asphalt membranes or thermoplastic membranes) must
be used on the roof surface.

« Soil of adequate fertility and drainage capacity at depths of 2 to 6 inches, and weight of 10 to
30 pounds per square foot, shall be applied. The building structure must be shown to be
adequate to hold the additional weight.

o Soil coverage to prevent erosion shall be established immediately upon installation by using
mulch, vegetation mats, or other approved protection methods.

« Temporary irrigation to establish plants is recommended. A permanent irrigation system using
potable water may be used, but an alternative means of irrigation, such as air conditioning
condensate or other non-potable sources is recommended.

o Alternative sources should be analyzed to determine if the irrigation source water has chemicals
that might harm or kill the vegetation.
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« Vegetation shall conform to the following:

2.3.3

Drought-tolerant, requiring little or no irrigation after establishment.

A growth pattern that allows the plant to thoroughly cover the soil. At least 90 percent of the
overall surface shall be covered within 2 years.

Self-sustaining, without the need for fertilizers, pesticides, or herbicides.
Able to withstand heat, cold, and high winds.

Low maintenance, needing little or no mowing or trimming.

Perennial or self-sowing.

Fire resistant.

A mix of sedum/succulent plant communities is recommended because they possess many
of these attributes. Herbaceous plants, grasses, and other low groundcovers can also be
used to provide additional benefits and aesthetics; however, these plants may need more
watering and maintenance to survive and keep their appearance.

Maintenance Considerations for the O&M Manual

The 0&M Manual submitted with the site design must provide procedures for overflow maintenance,
watering, control of invasive weeds, and vegetation reestablishment. See Section 7 and Appendix E
for O&M Manual requirements.

2.3.4 Other Impervious Area Reduction Techniques

The Director may approve other techniques that reduce or disconnect impervious areas, such as
vegetated filter strips, on a case-by-case basis when adequate hydrologic and engineering analysis
have been provided.
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Stormwater Quality

For new and redevelopment projects as described in Section 1.2, stormwater quality management
will be required according to this Section.

3.1 General Considerations

Methods used to reduce pollutants in stormwater and to preserve stormwater quality are referred to
as Best Management Practices (BMPs). BMPs can be either operational practices or structural
controls. This section provides design standards for BMPs that provide stormwater quality retention
and treatment.

Stormwater pollutants are generally separated into the following categories: suspended
solids/sediment, oxygen-demanding pollutants, temperature, organic carbon, organic matter (i.e.,
leaves, flowers, twigs, pollen), hydrocarbons, metals (i.e., lead, copper, zinc, and cadmium), nutrients
(i.e., nitrogen and phosphorous), pathogens (i.e., bacteria, viruses, and protozoa from sources such
as animal feces, leaking sewers, etc.) and toxins (i.e., pesticides, chemical toxins). These Stormwater
Standards are intended to reduce the discharge of the above pollutants to waters of the state.

3.2 Water Quality Design Storm

The County’s Water Quality Design Storm (Design Storm) is 1.38 inches per 24-hour period. This
design storm was selected to represent 80 percent of the County’s average annual runoff based on
an evaluation of long-term rainfall data. Design flows and volumes for sizing stormwater
management facilities shall be calculated based on the runoff from the Design Storm using an
analytical method (see Section 4.1) acceptable to the Director.

3.3 Requirement Hierarchy

For projects requiring stormwater quality management as described in Section 1.2, stormwater
management must be implemented according to the following hierarchy:

1. Projects that create or replace 10,890 square feet (1/4 acre) or more of impervious surface
must retain the site runoff produced by the Design Storm of 1.38 inches in 24 hours to satisfy
the performance requirements in Section 3.4; or:

2. For projects that demonstrate an inability to meet the retention requirement in Item 1 above
(see Section 3.4), the remainder of the runoff generated by the Water Quality Design Storm must
be treated prior to discharge from the project site. Treatment must be implemented to satisfy the
performance requirements in Section 3.5; or:

3. If the retention and treatment performance requirements cannot be met, offsite mitigation may
be allowed as an alternative compliance option for both public and private projects, in
accordance with Section 3.8 and contingent upon Director approval.
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3.4 Retention Performance Standards

Retention may be accomplished using green stormwater infrastructure that captures, infiltrates,
and/or evapotranspirates stormwater. See Section 3.6 for a prioritized list of stormwater
management facilities. To demonstrate that retention (i.e., infiltration) is infeasible, the developer
must provide documentation in the Stormwater Management Report (see Section 6.6) that one of
the following limiting conditions exist:

o The site has infiltration rates of less than 1 inch per hour as proven by infiltration testing or
analysis. Infiltration testing requirements are listed in Appendix B.

o Stormwater management facilities would be located on fill (defined as any material such as, but
not limited to, sand, soil, rock, or gravel that is placed in an excavated area or a wetland or flood
area for the purposes of development).

o Site areas include steep slopes (>25 percent) and/or are located in Geologically Hazardous
Areas Overlay Zones (per MCC Section 17.182: Geologically Hazardous Areas Overlay Zones and
MCC 16.24: Geologically Hazardous Areas Overlay Zones). Note that a geotechnical engineering
or geologist report and County approval is required for infiltration facilities on moderate ground
slopes of greater than or equal to 10 percent.

o Projects proposing to use stormwater infiltration facilities may be required to perform a seasonal
high groundwater table assessment to determine that the seasonal groundwater table is at least
3 feet below the proposed bottom elevation of the facility.

« The site contains contaminated soils. Sites that have contaminated soils must be evaluated by
the Oregon Department of Environmental Quality (ODEQ) and/or the Environmental Protection
Agency, to determine if areas on site are suitable for infiltration without the risk of mobilizing
contaminants in the soil or groundwater. Documentation showing contamination assessment
and determination must be submitted to the County for approval.

3.5 Treatment Performance Standards

For projects requiring treatment per the hierarchy in Section 3.2, treatment facilities shall be
designed to capture and treat any portion of the runoff generated by the Water Quality Design Storm
that is not retained. The facility (permanent) used for treatment must be designed to target removal
of 80 percent of the influent total suspended solids (TSS) concentration. In choosing a facility to
meet the treatment performance standards, green infrastructure (Gl) must be utilized to the
maximum extent feasible (MEF). Appendix C outlines the criteria that defines implementation of Gl to
the MEF. See Section 3.6 for a prioritized list of stormwater management facilities. Detention ponds
designed solely for flow control purposes are not a sufficient stand-alone treatment method.

3.6 Stormwater Management Facility Design Standards

Stormwater management facilities, whether being used for retention or treatment, shall conform to
the following standards. Acceptable retention or treatment stormwater management facilities, in
order from most to least preferred, include:

1. Infiltration Planter Boxes and Infiltration Rain Gardens (retention)

2. Biofiltration Swales, Treatment Planter Boxes, and Treatment Rain Gardens (treatment)
3. Proprietary Stormwater Treatment Devices

4. Other (see Section 3.6.5)
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3.6.1 General Facility Design Requirements

The following design requirements apply to all stormwater management facilities (permanent).
Additional, facility-specific design criteria are included in Sections 3.6.2-3.6.5. Typical facility details
are included in Appendix D.

« Location and Setbacks: Applicants must review local zoning, building, critical areas, floodplain
overlay zoning, and plumbing code requirements to understand setback requirements for
stormwater management facilities. In addition, stormwater facilities that incorporate an
infiltration component must be located at least 10 feet from building foundations and may not
be located immediately uphill (upslope) of building structures or pavement sections. A
geotechnical report is required to determine setbacks from ground slopes for infiltration facilities
installed near ground slopes =10 percent or within 200 feet of a Geologically Hazardous Overlay
Zone.

Outlet Structures: Orifices shall be located to prevent clogging and blockages. Outlet structures
(orifices, weirs, overflow risers, etc.) shall be configured to operate as passive systems and shall
not require adjustments during normal operation. Additional overflow design requirements are
listed in the “Piping” section of 3.6.2 below.

« Stormwater Facility Signage: Stormwater facility signage is required. Signage may serve to
educate people about the importance or function of the site's stormwater protection measures.
It may also discourage behaviors that adversely affect stormwater protection measures. For
example, if debris is a problem, a sign reminding people not to litter may partially solve the
problem. Broken or defaced signs shall be replaced or repaired within 60 calendar days of
written notice.

Proposals to place stormwater management facilities in a public right-of-way or require a setback
variance must be approved by the Director. No stormwater management facilities will be allowed in
the public right-of-way or in a setback variance area unless they are outside the footprint of the
ultimate design section of the road.

3.6.2 Retention Facilities Design Requirements

Acceptable retention stormwater management facilities include:
o Infiltration Planter Boxes
o Infiltration Rain Gardens

Retention facilities, also called vegetated infiltration facilities, or bioretention facilities, include
Infiltration Planter Boxes and Infiltration Rain Gardens. Both are flat-bottomed, shallow, depressed
landscape areas designed to meet the retention performance standards detailed in Section 3.4.
Infiltration Planter Boxes differ from Infiltration Rain Gardens in that they are structural reservoirs and
typically are designed to receive less runoff than an Infiltration Rain Garden.

The design of a retention facility may provide detention for volumes exceeding the calculated Water
Quality Design Storm volume and may be used for meeting flow control requirements. When used for
this purpose, the design must provide flow control storage above the design water surface elevation
of the facility, with flows bypassing the facility’s infiltration function by overtopping into an inlet
designed to restrict the peak flow for larger events to meet flow control requirements.

Design criteria for Infiltration Planter Boxes and Infiltration Rain Gardens are listed below.
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Infiltration Planter Boxes

General

o Anoverflow to an approved conveyance system and discharge point is required. See design
specifications for overflows in the “piping” subsection below.

« To meet retention performance standards, Infiltration Planter Boxes shall not have an
underdrain and shall rely solely on infiltration. For infiltration testing requirements see
Appendix B.

Sizing
o The size and depth of the facility shall be based on the area required to retain and infiltrate
the runoff created by the Water Quality Design Storm.

o The square-footage is determined at the water surface elevation immediately prior to water
reaching the design overflow elevation (top of freeboard).

« Facilities that receive runoff from impervious areas 10,000 square feet or less may be
designed using the Simplified Method (see Table 3-1).

o Facilities not sized using the Simplified Method must be designed to drain the calculated
design volume in less than 18 hours after the end of the 24-hour event. See Section 4.1 for
calculation methods.

Inlets
o In streets or parking lots, stormwater may flow directly into the facility via curb openings.

« Energy dissipation must be provided for facilities with a point of collection (concentrated
points) of inflow.

Dimensions

e Minimum bottom width shall be 30 inches.

e Minimum ponding depth shall be 6 inches.

o Maximum ponding depth shall be 12 inches.
e  Minimum freeboard shall be 2 inches.
Piping

o Overflow pipes:

— Overflow drains must have the capacity to convey the 50-year design storm, as specified
in the County 1990 Public Works Engineering Standards, or most current version.

— On private property, this overflow drain and piping shall direct excess stormwater to an
approved discharge point as identified on the engineered design details.

— Within the public street right-of-way, this overflow drain and piping must meet County
Public Works Standards and shall direct excess stormwater to an approved discharge
point.

Setbacks

o Infiltration facilities shall have a 10-foot minimum setback from building structures, a 5-foot
minimum setback from property lines, and shall not be located immediately uphill (upslope)
of building structures or pavement.

o The most stringent relevant building setback requirements shall prevail.
Soil Amendment and Mulch

« Amend the native soil such that the mix consists of one-part organic compost, one-part
coarse sand, and one-part native soil.

3-10



Marion County Stormwater Quality Treatment Engineering Standards Section 3

Minimum thickness of soil amendment layer shall be 18 inches.

Planting, Landscape and Irrigation Requirements

The facility bottom area shall be planted with vegetation. Selected plant materials should be
appropriate for soil, hydrologic, and other facility and site conditions. For full planting
requirements and a list of plants suitable to vegetated infiltration facilities, see Appendix H:
City of Salem Landscape Requirements and Plant Lists for Stormwater Facilities, Section
4B.5 - Stormwater Planters.

At full maturity, the height of facility plantings shall not impede the vision clearance area for
any adjacent ROW. If the facility is within a vision clearance area as defined in MCC
17.110.770 (for rural areas) and in MCC 16.27.200 (for urban areas), the facility plantings
may not exceed 30 inches in height above curb level, or street centerline when there is no
curb.

Warranty period requirements can be found in Section 7.4.

Establishment procedures, such as control of invasive weeds, animal and vandal damage,
mulching, re-staking, watering, and mesh or tube protection replacement, shall be
implemented to the extent needed (as determined by the Director) to ensure plant survival.

Facilities located in the public right-of-way are not permitted to use coniferous trees to meet
landscaping requirements.

The design for plantings shall minimize the need for herbicides, fertilizers, pesticides, or soil
amendments at any time before, during, and after construction and on a long-term basis.

Plants shall be selected and planted to minimize the need for mowing, pruning, and
irrigation.

Plant establishment should meet the requirements in Section 7.4.

Maintenance Considerations for the 0&M Manual

The site-specific 0&M Manual submitted with the facility design must include an inspection and
maintenance schedule and a program description that addresses vegetation management,
sediment, and debris removal, erosion, pipe and orifice maintenance if applicable, and structural
repair or replacement. Owners are required to provide all-weather access to the County and
check their facilities regularly to determine maintenance needs. See Section 7 and Appendix E
for O&M Manual requirements, including requirements of the 2-Year Maintenance Warranty
Period Plan.

Infiltration Rain Gardens

General

An overflow to an approved conveyance system and discharge point is required. See design
specifications for overflows in the “piping” subsection below.

To meet retention performance standards, Infiltration Rain Gardens shall not have an
underdrain and shall rely solely on infiltration. For infiltration testing requirements see
Appendix B.

Sizing

The size and depth of the facility shall be based on the area required to retain and infiltrate
the runoff created by the Water Quality Design Storm.

The square-footage is determined at the water surface elevation immediately prior to water
reaching the design overflow elevation (top of freeboard).

Facilities that receive runoff from impervious areas 10,000 square feet or less may be
designed using the Simplified Method (see Table 3-1 below).
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o Facilities not sized using the Simplified Method must be designed to drain the calculated
design volume in less than 18 hours after the end of the 24-hour event. See Section 4.1 for
calculation methods.

Inlets

o In streets or parking lots, stormwater may flow directly into the facility via curb openings.

o Energy dissipation must be provided for facilities with a point of collection (concentrated
points) of inflow.

Dimensions

e Minimum bottom width shall be 36 inches.

o Maximum side slope shall be 3H:1V.

e Minimum ponding depth shall be 6 inches.

o Maximum ponding depth shall be 12 inches.

e Minimum freeboard shall be 2 inches.

Piping

o Overflow pipes:

— Overflow drains must have the capacity to convey the 50-year design storm, as specified
in the County 1990 Public Works Engineering Standards, or most current version.

— On private property, this overflow drain and piping shall direct excess stormwater to an
approved discharge point as identified on the engineered design details.

— Within the public street right-of-way, this overflow drain and piping must meet County
Public Works Standards and shall direct excess stormwater to an approved discharge
point.

Setbacks
o Infiltration facilities shall have a 10-foot minimum setback from building structures, a 5-foot

minimum setback from property lines, and shall not be located immediately uphill (upslope)
of building structures or pavement.

« The most stringent relevant building setback requirements shall prevail.

Soil Amendment and Mulch

« Amend the native soil such that the mix consists of one-part organic compost, one-part
coarse sand, and one-part native soil. If there is surface ponding, add organic compost and
sand and re-till until infiltration performance is enhanced.

o Minimum thickness of soil amendment layer shall be 18 inches.

e A 2-inch layer of shredded bark mulch (not bark dust or bark chips) shall be used over the
amended soil and between the plantings. The use of artificial mulch is prohibited.

Planting, Landscape and Irrigation Requirements

o The facility bottom area shall be planted with vegetation. Selected plant materials should be
appropriate for soil, hydrologic, and other facility and site conditions. For full planting
requirements and a list of plants suitable to vegetated infiltration facilities, see Appendix H:
City of Salem Landscape Requirements and Plant Lists for Stormwater Facilities, Section
4B.6 - Rain Gardens, Vegetated Filter Strip, and Vegetated Swales.

o At full maturity, the height of facility plantings shall not impede the line-of-sight for any
adjacent ROW. If the facility is within a vision clearance area as defined in MC 17.110.770,
the facility plantings may not exceed 30 inches in height above curb level, or street
centerline when there is no curb.
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o Warranty period requirements can be found in Section 7.4.

o Establishment procedures, such as control of invasive weeds, animal and vandal damage,
mulching, re-staking, watering, and mesh or tube protection replacement, shall be
implemented to the extent needed (as determined by the Director) to ensure plant survival.

« Facilities located in the public right-of-way are not permitted to use coniferous trees to meet
landscaping requirements.

o The design for plantings shall minimize the need for herbicides, fertilizers, pesticides, or soil
amendments at any time before, during, and after construction and on a long-term basis.

o Plants shall be selected and planted to minimize the need for mowing, pruning, and
irrigation.

o Plant establishment should meet the requirements in Section 7.4.

Maintenance Considerations for the 0&M Manual

The site-specific 0&M Manual submitted with the facility design must include an inspection and
maintenance schedule and a program description that addresses vegetation management,
sediment, and debris removal, erosion, pipe and orifice maintenance if applicable, and structural
repair or replacement. Owners are required to provide all-weather access to the County and
check their facilities regularly to determine maintenance needs. See Section 7 and Appendix E
for O&M Manual requirements, including requirements of the 2-Year Maintenance Warranty
Period Plan.

3.6.3 Treatment Facilities Desigh Requirements

Acceptable treatment stormwater management facilities include:
o Biofiltration Swales

o Treatment Planter Boxes

o Treatment Rain Gardens

Treatment facilities, which include Biofiltration Swales, Treatment Planter Boxes, and Treatment Rain
Gardens, are facilities designed to meet the Treatment Performance Standards detailed in

Section 3.5 by conveying and treating stormwater runoff, allowing pollutants to settle and filter out
as water flows through the facility. While these facilities may achieve some infiltration, they are
typically used in areas not conducive to infiltration due to low soil infiltration rates or other retention
infeasibility criteria as outlined in Section 3.4.

Biofiltration swales, are long, narrow grassy or vegetated channels. They may be seeded or planted
with grasses (grassy swale) or other plants (vegetated swale). Treatment Planter Boxes and
Treatment Rain Gardens have similar characteristics to Infiltration Planter Boxes and Infiltration Rain
Gardens, but do not provide infiltration of the Full Water Quality Design Storm.

The design of a treatment facility may provide detention for volumes exceeding the calculated Water
Quality Design Storm volume and may be used for meeting flow control requirements. When used for
this purpose, the design must provide flow control storage above the design water surface elevation
of the facility, with flows bypassing the facility’s treatment function by overtopping into an inlet
designed to restrict the peak flow for larger events to meet flow control requirements.

Design criteria for Biofiltration Swales, Treatment Planter Boxes, and Treatment Rain Gardens are
listed below.
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Biofiltration Swales

General

o Anoverflow to an approved conveyance system and discharge point is required. See design
specifications for overflows in the “piping” subsection below.

Sizing

o Design flow shall be calculated based on Design Storm per Section 3.2.

e Minimum hydraulic residence time shall be 9 minutes.

« Maximum water quality design ponding depth (as shown in stormwater facility details) shall
be as follows:
— Grassy swales: 4 inches
— Vegetated swales: 8 inches

Inlets

Provide an energy dissipater at the inlet to the swale, with a minimum length of 4 feet. Energy
dissipater shall be designed to reduce velocities and spread flow across the swale cross section.
Dimensions

o Minimum longitudinal slope shall be 0.3 percent.

« Maximum longitudinal slope shall be 6 percent (for steeper sites over 6 percent, use check
dams or similar features to slow flow velocity and create step pools to promote infiltration).

o« Minimum freeboard shall be 6 inches.
o Minimum orifice size shall be 0.5 inches.
o Forthe Manning’s ‘n’ value (for sheet flow), reference Table 4-3 for “vegetated swale”.

« Maximum velocity shall be 1.0 feet per second at design flow, calculated using Manning’s
equation or equivalent methods.

« Intermediate flow spreaders shall be installed at a minimum of 50-foot intervals.

e Minimum total bottom length shall be 100 feet.

e Minimum bottom width shall be 2 feet.

o Maximum side slope shall be 3H:1V.

o An approved outlet structure shall be provided for all flows up to the 50-year design storm flow.

o Where a biofiltration swale turns 180 degrees to form parallel channels, freeboard shall be
provided between each of the parallel channels. A 1-foot (above ground surface) wall may be
used above the treatment area to provide freeboard while enabling a narrower system. As
an alternative, a soil-based berm may be used. The berm shall have a minimum top width of
1 foot and 2.5H:1V or flatter side slopes.

« Where swales are designed with ditch inlets and outlet structures and design of
maintenance access to such structures may be difficult due to swale location, swales may
be designed as flow through facilities with un-sumped inlet structures.

Soil Amendment

e Minimum depth of topsoil or amended soil shall be 12 inches to support plant growth.

Planting, Landscape, and Irrigation Requirements

o Selected plant materials should be appropriate for soil, hydrologic, and other facility and site
conditions. For full planting requirements and a list of plants suitable to vegetated
infiltration facilities, see Appendix H: City of Salem Landscape Requirements and Plant Lists
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for Stormwater Facilities, Section 4B.6 - Rain Gardens, Vegetated Filter Strip, and
Vegetated Swales.

o Plants, either from seed or pots, shall be established based on the requirements in
Section 7.4. If this is not feasible, biodegradable erosion control matting (e.g., jute mat, coir)
appropriate for expected flow velocities shall be installed in the flow area. No runoff shall be
allowed to flow in the swale until either vegetation is established or matting has been
provided. Trees and shrubs may be allowed in the flow path within swales if the swale
exceeds the minimum length and widths specified; however, it is required that the applicant
verify that trees and shrubs will not impede the flow of water if placed in the flow path.

o Establishment procedures, such as control of invasive weeds, animal and vandal damage,
mulching, re-staking, watering, and mesh or tube protection replacement, shall be
implemented to the extent needed (as determined by the Director) to ensure plant survival.

« Facilities located in the public right-of-way are not permitted to use coniferous trees to meet
landscaping requirements.

« At full maturity, the height of facility plantings shall not impede the line-of-sight for any
adjacent ROW.

o Plants shall be selected and planted to minimize the need for mowing, pruning, and irrigation.

o The design for plantings shall minimize the need for herbicides, fertilizers, pesticides, or soil
amendments at any time before, during, and after construction and on a long-term basis.

Maintenance Considerations for the 0&M Manual

The site-specific 0&M Manual submitted with the facility design must include an inspection and
maintenance schedule and a program description that addresses vegetation management,
sediment and debris removal, erosion, pipe and orifice maintenance as applicable, and
structural repair or replacement. Owners are required to provide all-weather access to the
County and check their facilities regularly to determine maintenance needs. See Section 7 and
Appendix E for O0&M Manual requirements, including requirements of the 2-Year Maintenance
Warranty Period Plan.

o Inspect annually and after large flow events for debris and reduction in flow capacity.

« Remove and prevent establishment of invasive weeds. Avoid the use of pesticides,
herbicides, and other chemicals in stormwater quality control facilities. If chemical control is
necessary, use a licensed pesticide applicator.

Treatment Planter Boxes

General

« Anoverflow to an approved conveyance system and discharge point is required. See design
specifications for overflows in the “piping” subsection below.

Sizing

o The square-footage is determined at the water surface elevation immediately prior to water
reaching the design overflow elevation (top of freeboard).

o Facilities that receive runoff from impervious areas 10,000 square feet or less may be
designed using the Simplified Method (see Table 3-1 below).

Inlets

o In streets or parking lots, stormwater may flow directly into the facility via curb openings.

o Energy dissipation must be provided for facilities with a point of collection (concentrated
points) of inflow.
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Dimensions

e Minimum bottom width shall be 18 inches.

e Minimum ponding depth shall be 6 inches.

o Maximum ponding depth shall be 12 inches.

o Minimum freeboard (vertical distance between the design maximum water surface elevation
and overtopping the facility’s outlet structure) shall be 2 inches.

Piping
o Underdrains:

— Minimum depth of perforated pipe underdrain shall be 6 inches from the bottom of the
growing medium. Minimum perforation spacing should be dictated by the manufacturer
of the perforated pipe and is typically spaced 5” to 6” on center and 90 to 120 degrees
around.

— Minimum underdrain pipe diameter shall be 6 inches.
— Minimum underdrain pipe spacing shall be 12 feet on center.
— Cleanouts shall be provided to enable inspection and cleaning of the underdrain.
—  Minimum distance between cleanouts shall be 100 feet.
o Overflow pipes:

— Overflow drains must have the capacity to convey the 50-year design storm, as specified
in the 1990 County Public Works Engineering Standards.

— On private property, this overflow drain and piping shall direct excess stormwater to an
approved discharge point as identified on the engineered design details.

— Within the public street right-of-way, this overflow drain and piping must meet County
Public Works Standards and shall direct excess stormwater to an approved discharge
point.

Setbacks

« Filtration facilities that are lined with waterproofed concrete or an impermeable liner
generally do not have a required setback, though the most stringent relevant building
setback requirements shall prevail.

Soil Amendment and Mulch

« Amend the native soil such that the mix consists of one-part organic compost, one-part
coarse sand, and one-part native soil.

e Minimum thickness of soil amendment layer shall be 18 inches.

o A 2-inch layer of shredded bark mulch (not bark dust or bark chips) shall be used over the
amended soil and between the plantings. The use of artificial mulch is prohibited.

Planting, Landscape and Irrigation Requirements

« The facility shall be planted with vegetation. Selected plant materials should be appropriate
for soil, hydrologic, and other facility and site conditions. For full planting requirements and a
list of plants suitable to vegetated infiltration facilities, see Appendix H: City of Salem
Landscape Requirements and Plant Lists for Stormwater Facilities, Section 4B.5 -
Stormwater Planters.

o At full maturity, the height of facility plantings shall not impede the line-of-sight for any
adjacent ROW.

o Warranty period requirements can be found in Section 7.4.
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o Establishment procedures, such as control of invasive weeds, animal and vandal damage,
mulching, re-staking, watering, and mesh or tube protection replacement, shall be
implemented to the extent needed (as determined by the Director) to ensure plant survival.

o Facilities located in the public right-of-way are not permitted to use coniferous trees to meet
landscaping requirements.

o The design for plantings shall minimize the need for herbicides, fertilizers, pesticides, or soil
amendments at any time before, during, and after construction and on a long-term basis.

o Plants shall be selected and planted to minimize the need for mowing, pruning, and
irrigation.

« Plant establishment should meet the requirements in Section 7.4.

Maintenance Considerations for the 0&M Manual

The site-specific 0&M Manual submitted with the facility design must include an inspection and
maintenance schedule and a program description that addresses vegetation management,
sediment, and debris removal, erosion, pipe and orifice maintenance if applicable, and structural
repair or replacement. Owners are required to provide all-weather access to the County and
check their facilities regularly to determine maintenance needs. See Section 7 and Appendix E
for O&M Manual requirements, including requirements of the 2-Year Maintenance Warranty
Period Plan.

Treatment Rain Gardens

General

o Anoverflow to an approved conveyance system and discharge point is required. See design
specifications for overflows in the “piping” subsection below.

Sizing

« The square-footage is determined at the water surface elevation immediately prior to water
reaching the design overflow elevation (top of freeboard).

« Facilities that receive runoff from impervious areas 10,000 square feet or less may be
designed using the Simplified Method (see Table 3-1 below).

Inlets

« In streets or parking lots, stormwater may flow directly into the facility via curb openings.

o Energy dissipation must be provided for facilities with a point of collection (concentrated
points) of inflow.

Dimensions

e Minimum bottom width shall be 18 inches.

o Maximum side slope shall be 3H:1V.

e Minimum ponding depth shall be 6 inches.

o Maximum ponding depth shall be 12 inches.

o Minimum freeboard (vertical distance between the design maximum water surface elevation
and overtopping the facility’s outlet structure) shall be 2 inches.

Piping

o Underdrains (required for filtration facilities):
— Minimum depth of perforated pipe under facility surface shall be 18 inches.
— Minimum underdrain pipe diameter shall be 6 inches.
— Maximum underdrain pipe spacing shall be 20 feet on center.
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— Cleanouts shall be provided to enable inspection of the underdrain. Cleanouts can also
be used to conduct an inspection (by camera) of the underdrain system to ensure that
the pipe was not crushed or disconnected during construction. Minimum distance
between cleanouts shall be 300 feet.

o Overflow pipes:

— Overflow drains must have the capacity to convey the 50-year design storm, as specified
in the 1990 County Public Works Engineering Standards.

— On private property, this overflow drain and piping shall direct excess stormwater to an
approved discharge point as identified on the engineered design details.

— Within the public street right-of-way, this overflow drain and piping must meet County
Public Works Standards and shall direct excess stormwater to an approved discharge
point.

Setbacks

o Filtration facilities that are lined with waterproofed concrete or an impermeable liner
generally do not have a required setback, though the most stringent relevant building
setback requirements shall prevail.

Soil Amendment and Mulch

« Amend the native soil such that the mix consists of one-part organic compost, one-part
coarse sand, and one part native soil.

o Minimum thickness of soil amendment layer shall be 18 inches.

o A 2-inch layer of shredded bark mulch (not bark dust or bark chips) shall be used over the
amended soil and between the plantings. The use of artificial mulch is prohibited.

Planting, Landscape and Irrigation Requirements

o The facility bottom area shall be planted with vegetation. Selected plant materials should be
appropriate for soil, hydrologic, and other facility and site conditions. For full planting
requirements and a list of plants suitable to vegetated infiltration facilities, see Appendix H:
City of Salem Landscape Requirements and Plant Lists for Stormwater Facilities, Section
4B.6 - Rain Gardens, Vegetated Filter Strip, and Vegetated Swales.

« At full maturity, the height of facility plantings shall not impede the line-of-sight for any
adjacent ROW.

« Warranty period requirements can be found in Section 7.4.

o Establishment procedures, such as control of invasive weeds, animal and vandal damage,
mulching, re-staking, watering, and mesh or tube protection replacement, shall be
implemented to the extent needed (as determined by the Director) to ensure plant survival.

o Facilities located in the public right-of-way are not permitted to use coniferous trees to meet
landscaping requirements.

o The design for plantings shall minimize the need for herbicides, fertilizers, pesticides, or soil
amendments at any time before, during, and after construction and on a long-term basis.

o Plants shall be selected and planted to minimize the need for mowing, pruning, and
irrigation.

o Plant establishment should meet the requirements in Section 7.4.

Maintenance Considerations for the 0&M Manual

The site-specific 0&M Manual submitted with the facility design must include an inspection and
maintenance schedule and a program description that addresses vegetation management,
sediment, and debris removal, erosion, pipe and orifice maintenance if applicable, and structural
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repair or replacement. Owners are required to provide all-weather access to the County and
check their facilities regularly to determine maintenance needs. See Section 7 and Appendix E
for O&M Manual requirements, including requirements of the 2-Year Maintenance Warranty
Period Plan.

Table 3-1. Simplified Method Worksheet for Facilities Treating Runoff from Impervious Areas

(10,000 square feet or less)

Instructions Site Information
Subbasin or tributary area or designation
(1) Impervious
1 Enter the impervious area contributing flow to the vegetated facility. area required to sf
be mitigated
9 Select stormwater management facilities from Rows A through E in Column 1 below. Enter the
square footage of impervious area that will flow into each facility type in Column 2.
3 Multiply each impervious area from Column 2 by the corresponding sizing factor in Column 3
and enter the result in Column 4. This is the facility surface area required.
. . . (4) Total
Total Column 2, Rows A through D and enter the resulting Impervious Area Managed on Line ;
4 5) Impervious Area sf
Managed
5 Subtract (4) from (1) and enter the result in line (5). This must be zero or less. Submit this form | (5) Remaining sf
with the Stormwater Management Report. Impervious Area
Column 1 Column 2 Column 3 Column 4
Stormwater Management Facility | Impervious Area Managed | infiltration rate * sizing factor Facility Surface Area
Infiltration Planter Boxes sf 0.75-1.25in./hr. .09 sf
A sf 1.25-1.75in./hr. .07 sf
sf >1.75in./hr. .06 sf
B | Treatment Planter Boxes sf .06 sf
Infiltration Rain Garden sf 0.75-1.25in./hr. .09 sf
C sf 1.25-1.75in./hr. .07 sf
sf >1.75in./hr. .06 sf
D | Treatment Rain Gardens sf .06 sf
E | Total sf
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3.6.4 Proprietary Devices

Proprietary Stormwater Treatment Devices (Proprietary Devices) should only be used if infiltration or
filtration facilities are not feasible for the project. Proprietary Devices are manufactured technologies
used to address the stormwater quality impacts of land development, including removing pollutants
through a variety of physical, chemical, or biological treatment processes. The use of proprietary
devices is permitted on a case-by-case basis with approval by the Director.

Proprietary Devices include hydrodynamic separators, cartridge filters, and other emerging treatment
technologies that are designed to remove pollutants from stormwater. Proprietary Devices are
generally grouped by their use for pretreatment, oil removal, enhanced treatment, basic treatment,
phosphorus removal and construction pollutant management. There are numerous manufacturers
that build proprietary devices. The devices shall be sized in accordance with the manufacturer’s
recommendations to meet the relevant performance standards specified in Sections 3.4 and 3.5.

Stormwater treatment technologies are reviewed and certified by several agencies. The County
follows the Technology Assessment Protocol Ecology, also known as the TAPE program, administered
by the Washington State Department of Ecology (Ecology). The County allows the use of proprietary
devices that have the General Use Level Designation (GULD) for basic, dissolved metals, or
phosphorus treatment as stormwater management facilities. Pilot Use Level Designation or
Conditional Use Level Designation are not permitted. The County may require pretreatment facilities
to improve the performance of proprietary stormwater treatment devices.

Technical submittals from the manufacturer are required, including hydraulic design criteria,
particulate removal efficiency, O&M requirements and schedules, and an installation list of similar
uses in Western Oregon and Western Washington.

Site Requirements

o Proprietary Devices shall not be located downstream of flow control facilities.

« Proprietary Devices may be located on a range of site conditions. Site requirements vary by
system type. Review the manufacturer’s restrictions and recommendations when selecting an
appropriate treatment device and configuration for the development and site conditions.

« Proprietary devices shall have a minimum setback of 5 feet from structures.

o Proprietary devices that are publicly maintained and require staff to enter shall provide a
minimum of 78 inches of head room.

o There shall be an approved overflow route, as determined during permit review.

Dimensions

« Proprietary devices may be configured as inline systems or offline systems with high flow
bypasses, in accordance with manufacturer specifications.

« Proprietary devices shall be designed to treat the calculated peak flow or total volume resulting
from the Water Quality Design Storm.

« Calculations to determine the required size, number, or configuration of the proprietary device
must be based on the design guidelines specified in the GULD approval documents from Ecology.
When sizing proprietary devices for water quality treatment, applicants shall use the treatment
flow rates identified in the TAPE approval documents.

Maintenance Considerations for the 0&M Manual

o Facilities shall be accessible by maintenance vehicles and in accordance with manufacturer
recommendations.

o Inspect and perform maintenance according to manufacturer’'s recommendations.
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3.6.5 Other Treatment Facilities

The Director may, on a case-by-case basis, accept stormwater management facilities other than
those listed in Sections 3.6, including ponds and constructed wetlands, designed pursuant to the
standards specified by the City of Portland BES, City of Eugene, or Clean Water Services (in
Washington County). See Section 9 for a list of references.

3.7 Detention Applications for Stormwater Management Facilities

Historically, detention facilities have been used primarily for the management of stormwater
discharge flow rate. However, as stated in Section 3.6.2, retention facilities may be designed to
provide a combined benefit of controlling both stormwater quality and quantity. In order for retention
facilities to be allowed to address detention and flow control requirements (Section V of the 1990
Engineering Standards or most current version) in addition to retention and/or water quality
treatment performance standards, green infrastructure facilities must be prioritized. For this option,
the design must provide flow control storage above the water quality design water surface elevation
of the facility, with flows bypassing the facility’s retention/water quality treatment functions by
overtopping into an inlet designed to restrict the peak flow for larger events to meet flow control
requirements.

3.7.1 Detention Ponds

Detention Ponds shall have an access road suitable (i.e., size and durability) for maintenance
equipment to safely access the interior bottom of the pond for the purposes of sediment removal.
Minimum access road requirements include the following:

« The interior pond access will begin at the edge of the required pavement or all-weather surface
access road and end within 3 vertical feet and 10 horizontal feet of the lowest elevation of the
pond.

« The minimum access road requirements are at least 12 feet wide with longitudinal slopes no
steeper than 15 percent. Curved alignments shall be a minimum 15 feet wide. The minimum
outside turning radius shall be 40 feet and the inside minimum radius shall be 25 feet to
accommodate equipment.

o Access roads longer than 300 feet from a public right-of-way shall provide for a truck turn-around
area.

« Bollards shall be installed to limit vehicle access. Bollards shall consist of fixed bollards on each
side of the access road and two lockable, removable bollards equally located between the fixed
bollards.

« The pond interior access shall be constructed of a landscape block surface by removing all
unsuitable material, laying a geotextile fabric over the native soils, placing landscape block, filing
the honeycombs with topsoil, and planning appropriate zone grass. Other materials may be
reviewed and approved on a case-by-case basis, provided they do not create additional
impervious surface and will meet vehicle wheel load requirements.

o Fences are required for all publicly maintained stormwater management facilities that exceed
24 inches in water storage depth, if the interior side slope is steeper than 3 feet horizontal to 1
foot vertical (3h:1v), including walls. Fencing for privately maintained facilities must conform to
local and state zoning and building codes. Include facility signage per Section 3.6.1.
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3.8 Offsite Mitigation

As a last resort, offsite stormwater mitigation may be needed when the numerical retention

(Section 3.4) and treatment requirements (Section 3.5) cannot be fully met on site. Depending on
the results of the design analysis, the applicant may request to provide offsite mitigation measures
to be approved by the Director. Offsite mitigation must be designed to meet performance standards
for retention and treatment as outlined in Sections 3.4 and 3.5. The application for approval of
offsite mitigation must provide written technical justification documenting the infeasibility or site
constraints that prevent the onsite retention or treatment of the runoff amount. The written technical
justification must be in the form of a site-specific hydrologic or design analysis conducted and signed
and sealed by an Oregon registered Professional Engineer or Oregon Certified Engineering Geologist.
Where necessary, the offsite mitigation will be of a type to be determined by the Director.
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Hydrologic Analysis

Section 4 presents standards for conducting a hydrologic analysis using Hydrograph Methods.
Hydrograph methods must be used to size retention and treatment facilities. The Rational Method is
only allowed to size other types of drainage facilities including detention facilities, per the 1990
Marion County Engineering Standards or most current version; therefore, Rational Method
information is included in Appendix .

4.1 General Runoff Calculations

Stormwater quality design flows and volumes required in accordance with Section 3 shall be
conducted according to the methods described in this Section.

o Drainage Areas: All designs shall identify drainage areas within and upstream of the
development. In undeveloped urban drainage areas, drainage calculations shall separately
consider existing drainage patterns and anticipated post-developed drainage patterns.

« Analytical Methods: The engineer is not limited to any one method for calculating runoff. For
drainage areas less than 10 acres in size, the Rational Method may be used for sizing drainage
facilities other than retention and treatment facilities described in Section 3. Areas 10 acres or
more must be analyzed using a method acceptable to the Director, such as the Santa Barbara
Urban Hydrograph (SBUH) Method, Natural Resource Conservation Service (NRCS) TR-20 or
TR-55, Environmental Protection Agency Stormwater Management Model (SWMM) or other
similar methods.

4.2 Hydrograph Methods

Hydrograph methods may be used for all projects and include methods acceptable for use on
projects with a drainage area over 10 acres. The SBUH is the primary acceptable hydrograph
method. However, other acceptable methods include the NRCS TR-20 method, TR-55 method,
SWMM method, or other similar methods. If a software package is used, documentation of the
software's processing and methodology shall be submitted with the results.

The physical characteristics of the site and the design storm shall be used to determine the
magnitude, volume and duration of the runoff hydrograph. All input and assumptions shall be clearly
documented. The typical inputs needed for hydrograph methods are:

e  24-hour rainfall distribution
o Total 24-hour rainfall depth
o Basin Area Characteristics
e Curve Number (CN)

o Time of Concentration

4.2.1 Rainfall Distribution

The rainfall distribution to be used within the County is the design storm of 24-hour duration based
on the NRCS 24-hour Type 1A rainfall distribution Table 4-1 below. The 24-hour rainfall totals for the
given return intervals shall be in accordance with the rainfall depths shown in NOAA Atlas 2.
Precipitation-Frequency Atlas of the Western United States. Volume X-Oregon.
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Table 4-1. NRCS 24-Hour Type A1 Rainfall Distribution

Time Time Time Time
s:::‘tn:) ¢ % Cumulative s':::tn:a . % Cumulative s:::‘tn:) ; % Cumulative s::::; ; % Cumulative
— Rainfall | % Rainfall - Rainfall | % Rainfall - Rainfall | % Rainfall - Rainfall | % Rainfall
minutes minutes minutes minutes
10 0.40 0.40 370 0.95 22.57 730 0.72 67.40 1090 0.40 86.00
20 0.40 0.80 380 0.95 23.52 740 0.72 68.12 1100 0.40 86.40
30 0.40 1.20 390 0.95 24.47 750 0.72 68.84 1110 0.40 86.80
40 0.40 1.60 400 0.95 25.42 760 0.72 69.56 1120 0.40 87.20
50 0.40 2.00 410 1.34 26.76 770 0.57 70.13 1130 0.40 87.60
60 0.40 2.40 420 1.34 28.10 780 0.57 70.70 1140 0.40 88.00
70 0.40 2.80 430 1.34 29.44 790 0.57 71.27 1150 0.40 88.40
80 0.40 3.20 440 1.80 31.24 800 0.57 71.84 1160 0.40 88.80
90 0.40 3.60 450 1.80 33.04 810 0.57 72.41 1170 0.40 89.20
100 0.40 4.00 460 3.40 36.44 820 0.57 72.98 1180 0.40 89.60
110 0.50 4.50 470 5.40 41.84 830 0.57 73.55 1190 0.40 90.00
120 0.50 5.00 480 2.70 44.54 840 0.57 74.12 1200 0.40 90.40
130 0.50 5.50 490 1.80 46.34 850 0.57 74.69 1210 0.40 90.80
140 0.50 6.00 500 1.34 47.68 860 0.57 75.26 1220 0.40 91.20
150 0.50 6.50 510 1.34 49.02 870 0.57 75.83 1230 0.40 91.60
160 0.50 7.00 520 1.34 50.36 880 0.57 76.40 1240 0.40 92.00
170 0.60 7.60 530 0.88 51.24 890 0.50 76.90 1250 0.40 92.40
180 0.60 8.20 540 0.88 52.12 900 0.50 77.40 1260 0.40 92.80
190 0.60 8.80 550 0.88 53.00 910 0.50 77.90 1270 0.40 93.20
200 0.60 9.40 560 0.88 53.88 920 0.50 78.40 1280 0.40 93.60
210 0.60 10.00 570 0.88 54.76 930 0.50 78.90 1290 0.40 94.00
220 0.60 10.60 580 0.88 55.64 940 0.50 79.40 1300 0.40 94.40
230 0.70 11.30 590 0.88 56.52 950 0.50 79.90 1310 0.40 94.80
240 0.70 12.00 600 0.88 57.40 960 0.50 80.40 1320 0.40 95.20
250 0.70 12.70 610 0.88 58.28 970 0.50 80.90 1330 0.40 95.60
260 0.70 13.40 620 0.88 59.16 980 0.50 81.40 1340 0.40 96.00
270 0.70 14.10 630 0.88 60.04 990 0.50 81.90 1350 0.40 96.40
280 0.70 14.80 640 0.88 60.92 1000 0.50 82.40 1360 0.40 96.80
290 0.82 15.62 650 0.72 61.64 1010 0.40 82.80 1370 0.40 97.20
300 0.82 16.44 660 0.72 62.36 1020 0.40 83.20 1380 0.40 97.60
310 0.82 17.26 670 0.72 63.08 1030 0.40 83.60 1390 0.40 98.00
320 0.82 18.08 680 0.72 63.80 1040 0.40 84.00 1400 0.40 98.40
330 0.82 18.90 690 0.72 64.52 1050 0.40 84.40 1410 0.40 98.80
340 0.82 19.72 700 0.72 65.24 1060 0.40 84.80 1420 0.40 99.20
350 0.95 20.67 710 0.72 65.96 1070 0.40 85.20 1430 0.40 99.60
360 0.95 21.62 720 0.72 66.68 1080 0.40 85.60 1440 0.40 100.00
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4.2.2 Basin Area Characteristics

To obtain the highest degree of accuracy in hydrograph analysis, proper selection of homogeneous
basin areas is required. Significant differences in land use within a given basin must be addressed
by dividing the basin area into subbasin areas of similar land use and/or runoff characteristics.
Hydrographs should be computed for each subbasin area and superimposed to form the total runoff
hydrograph for the basin.

All pervious and impervious areas within a given basin or subbasin shall be analyzed. This may be
done by either computing separate hydrographs or computing the precipitation excess. The total
precipitation excess is then used to develop the runoff hydrograph. By analyzing pervious and
impervious areas separately, the cumulative errors associated with averaging these areas are
avoided and the true shape of the runoff hydrograph is better approximated.

4.2.3 Runoff Curve Numbers

Runoff Curve numbers were developed by the NRCS (formerly referred to as the Soil Conservation
Service (SCS)) after studying the runoff characteristics of various types of land. Curve numbers (CN)
were developed to consolidate diverse characteristics such as soil type, land usage, and vegetation
into a single variable for computing runoff.

The approved runoff curve numbers are included in Table 4-2.

The following are important criteria/considerations for selection of CN values.

« Many factors may affect the CN value for a given land use. For example, the movement of heavy
equipment over bare ground may compact the soil so that it has a lower infiltration rate and
greater runoff potential.

« CNvalues can be area-weighted when they apply to pervious areas of similar CN (within 20 CN
points). However, high CN areas should not be combined with low CN areas (unless the low CN
areas are less than 15 percent of the subbasin).

« Antecedent soil moisture values should be considered. A normal Antecedent Moisture Condition
(also known as AMC Il) should generally be assumed for design.

o Soil types shall be derived from the NRCS Soil Survey for Marion County. Use of City of Salem
Pre-development CN values should be considered when appropriate.
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Table 4-2. Runoff Curve Numbers

CN for Hydrologic Soil
Cover Description Group
A B C D
Urban Areas?
Open space % Impervious
Poor condition (grass cover <50%) - 68 79 86 | 89
Fair condition (grass cover 50% to 75%) - 49 69 79 | 84
Good condition (grass cover >75%) - 39 61 74 | 80
Impervious Areas
Paved parking lots, roofs, driveways (excluding right-of-way) ‘ - \ 98 \ 98 | 98 | 98
Streets and roads
Paved: curbs and storm sewers (excluding right-of-way) - 98 98 98 | 98
Paved: open ditches (including right-of-way) - 83 89 92 | 93
Gravel (including right-of-way) - 76 85 89 | 91
Dirt (including right-of-way) - 72 82 87 | 89
Urban districts
Commercial and Business 85 89 92 94 | 92
Industrial 72 81 88 91 93
Residential districts by average lot size
1/8 acres or less (town houses) 65 7 85 90 | 92
1/4 acre 38 61 75 | 83 | 87
1/3 acre 30 57 72 81 | 86
1/2 acre 25 54 70 80 | 85
1acre 20 51 | 68 | 79 | 84
2 acres 12 46 65 77 | 82
Agricultural Lands ®
Pasture, grassland, or range- continuous forage for grazing Hydrologic Condition
<50% ground cover or heavily grazed with no mulch Poor 68 79 86 | 89
<50 to 75% ground cover and not heavily grazed Fair 49 69 79 | 84
>75% ground cover and lightly or only occasionally grazed Good 39 61 74 | 80
Meadow-continuous grass, protected from grazing and generally mowed for hay - 30 58 71 | 78
Brush-weed-grass mixture with brush as the major element -
<50% ground cover Poor 48 67 77 | 83
<50 to 75% ground cover Fair 35 56 70 | 77
>75% ground cover Good 30 48 65 | 73
Woods—grass combination (orchard or tree farm) Poor 57 73 82 | 86
Woods
Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning Poor 45 66 77 | 83
Woods are grazed but no burned, and some forest litter covers the soil Fair 36 60 73 | 719
Woods are protected from grazing a, and litter and brush adequately cover the soil Good 30 55 70 | 77
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Table 4-2. Runoff Curve Numbers

CN for Hydrologic Soil
Cover Description ‘ Grqup ‘
A B C D
Impervious Surface Reduction Facilities ©
Pervious Pavement 76 85 89 | n/a
Trees Hydrologic Condition
New and/or existing evergreen - 36 60 73 | 719
New and/or existing deciduous - 36 60 73 | 719
Green roof Good n/a| 61 |n/a|n/a
Roof Garden Good n/a| 48 |n/a|n/a
Contained Planter box Good n/a| 48 |n/a|n/a
Infiltration and Flow-through Planter box Good n/a| 48 |n/a|n/a

a. Source: NRCS TR55 Table 2-2a (1986)

b. Source: NRCS TR55 Table 2-2¢ (1986)

c. Source: Portland Stormwater Management Manual (2008)
n/a = not applicable

4.2.4 Time of Concentration “Tc¢”

The Rational Method and SBUH Method require the calculation of time of concentration as an input
parameter. The time of concentration is defined as the time needed for water to flow from the most
remote point in a watershed to the watershed outlet. Time of concentration is calculated as the sum
of the travel times for each discrete segment of the longest flow path. Calculations for time of
concentration should be divided into segments: sheet flow, shallow concentrated flow, and
channel/pipe flow.

In calculating the total Tc, the following limitations will apply:
o The flow segment used for the sheet flow component shall not extend for more than 100 feet.

o The use of a total distance of less than 200 feet on a pre-developed land use will require
supporting documentation (see Section 6), such as a map showing the shallow concentrated
flow path.

o For segments of the Tc route that flow through closed storm drainage system facilities, such as
pipes and culverts, use standard hydraulics formulas for establishing velocity and travel time.

« Forsegments of the Tc route that flow through lakes or submerged wetlands, travel time is
normally very short. The travel time can be determined using an appropriate storage routing
technique, or it can be assumed to be zero.

Overland sheet flow is shallow flow over a plane surface. It occurs in the furthest upstream segment
of the drainage path, which is located immediately downstream from the drainage divide. The length
of the overland sheet flow segment is the shorter of (1) the distance between the drainage divide
and the upper end of a defined channel, or (2) a distance of 100 feet. The sheet flow time of
concentration can be calculated with overland flow kinematic wave equation, using roughness
coefficients shown in Table 4-3. Extreme care should be given to determining the true travel time for
the sheet flow component of the Tc.
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For overland flow distances greater than 100 feet, sheet flow typically becomes shallow

Table 4-3. Manning’s Roughness Coefficient “n” for Sheet Flow

Surface Type nvalue
Impervious Areas 0.014
Gavel Pavement 0.02
Developed: Landscaped areas (except Lawns) 0.08
Developed: Lawns 0.24
Developed: Biofiltration Swales
Mowed grass 0.20
Unmowed grass 0.24
Other dense vegetation 0.30
Undeveloped: Meadow, pasture, or farm 0.15
Undeveloped: Mixed 0.30
Undeveloped: Woodland and Forest 0.40

concentrated flow until it finds a defined channel. The average velocity is a function of watercourse
slope and surface type and can be approximated using Figure 4-1.
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For slopes less than 0.5 percent, the following equations can be used to determine the average flow
velocity of the shallow concentrated flow.

For paved surfaces

V = 20.3282 x $*0.5

Equation 4-1. Time of Concentration “Tc” for Paved Surfaces
For unpaved surfaces
V = 16.1345x $"0.5

where: V = Velocity in feet per second

S = Slope in feet per foot

Equation 4-2. Time of Concentration “Tc” for Unpaved Surfaces

Manning’s equation for channelized flow shall be used to calculate velocities in channels and pipes.
Manning’s roughness (‘n’-value) coefficients for pipes and open channels are shown in Table 4-4 and
Appendix G, respectively.

It should be noted that new PVC or HDPE pipe likely have a manufacturer's ‘n’ value of approximately
0.009. However, regardless of pipe material, sand, grit, and slime will build up on pipe walls. This
results in true ‘n’ values over time of approximately 0.013. Consequently, a Manning’s roughness
coefficient of 0.013 shall be used for design of PVC or HDPE piping systems. If an alternative piping
material is approved, either the pipe manufacturer's recommended coefficient shall be used or an ‘n’
value of 0.013, whichever is greater.

Table 4-4. Acceptable Pipe Materials, Applications, and Characteristics

Allowed Sizes, Minimum Cover, Allowed | Minimum Manning’s Other

Material Type inches inches Slope ‘n’ Considerations
Corrugated Aluminized Steel (unlined) | 54 and greater 18 (design required) 0.025 Soil resistivity
Ductile Iron All 6 0.013
Smooth Bore HDPE* Upto 18 18 1% Min. 0.013 Water-tight joints
Non-Reinforced Concrete (NRCP) Upto 18 12 0.013 Water-tight joints
Reinforced Concrete (RCP) All 12 0.013 Water-tight joints
Polyvinyl Chloride (PVC) ASTM 3034 Upto 15 18 0.013 No sun exposure
ASTM F679/1B From 18 to 60 18 0.013 No sun exposure

*Larger diameters and flatter slopes may be used on private property
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Drainage Requirements

All projects must comply with the 1990 Marion County Engineering Standards (or most current
version), Section V. Section V specifies design requirements for all drainage facilities, including
detention facilities, pipes, open channels, manholes, junction boxes and cleanouts, inlets, catch
basins, drywells, and French drains. Section V also provides information on design storms and runoff
coefficients and lists requirements for plan submittals for drainage facilities in addition to submittal
requirements in Section 6. In addition, projects will require a downstream analysis as outlined in this
section.

5.1 Downstream Analysis

The downstream analysis is a field investigation of the existing downstream storm drainage system
to determine the capacity of the storm drainage system. Downstream analysis is a mechanism to
verify the existing or proposed storm drainage system has adequate capacity to safely convey the
stormwater runoff discharged from the development. The analysis will also provide the County with a
better understanding of the storm drainage system, so that the County can add problem areas to
maintenance work orders or to potential capital project needs.

A downstream analysis is required for all projects that create or replace one (1.0) acre or more of
impervious surface in addition to the required stormwater management plan designed by a
registered Professional Engineer, as dictated by Section 1.2. The applicant shall complete the
Qualitative Analysis in Section 5.1.1. Depending on the results of the Qualitative Analysis, the County
may require an extension of the analysis further downstream, a Quantitative Analysis (Section 5.1.2),
and/or offsite mitigation measures (Section 3.8).

When required, the downstream analysis shall evaluate the offsite storm drainage system to the
location where the project site contributes less than 10 percent of the upstream drainage area
contributing to a public storm drainage system line or drainage channel, or a location 1,500 feet
(approximately 1/4 mile) downstream of the discharge point from the project site, whichever is
greater. The downstream analysis may be stopped shorter than the required distance if the analysis
reaches a stream, or river, or a point that is determined at the sole discretion of the County on a
case-by-case basis.

5.1.1 Qualitative Downstream Analysis

The Qualitative Analysis shall consist of a drainage system map, storm drainage system and outfall
inspection, storm drainage system description, and potential problem identification. Depending upon
the presence of existing or predicted flooding, erosion or water quality problems, the County may
require a Qualitative Analysis further downstream, mitigation measures, or a Quantitative Analysis.

o Drainage System Map. A drainage area map delineating the onsite and offsite contributing
drainage areas upstream and downstream for the site shall be provided. The drainage system
map shall be to a defined scale and must show the extent of the drainage system in the
downstream analysis area. The drainage system map should also show general land use,
topography, and other features impacting the onsite and downstream drainage system. Maps
printed from GIS websites may be used as a base for the drainage system map.

5-1



Marion County Stormwater Quality Treatment Engineering Standards Section 5

« Storm Drainage System and Outfall Inspection. The applicant shall physically, if legally possible,
inspect the existing onsite and offsite drainage systems of the study area for each discharge
location for existing or potential problems and drainage features. The applicant shall only enter
property that they have legal access to, and if it is safe for the inspector to conduct the
inspection. An inspection and investigation shall include the following:

— Collect information on pipe sizes, channel characteristics, and drainage structures.

— Note date and weather at time of inspection.

— Take photographs of the existing condition of onsite and downstream drainage features.
— Identify existing and potential problem areas.

« Storm Drainage System Description. For each drainage system component (e.g., pipe, culvert,
outfall, ditch, open channel, tributary, stream), a written description shall be provided of the
location, physical description, size, material, flow direction, and field observations. The
description shall document points of inflow from adjacent drainage systems. The description
shall also identify and describe points where water enters the downstream storm drainage
system and the approximate tributary area at each contributing location. The tributary area shall
account for upstream, onsite, and downstream contributions.

« Existing and Potential Drainage Concerns. All existing drainage concerns or potential impacts
from the proposed development or redevelopment activity identified during the storm drainage
system and outfall inspection shall be documented and described. Drainage concerns include
constrictions or capacity deficiencies in the drainage system, existing or potential flooding
problems, failing infrastructure, erosion, scouring, or bank sloughing in open channels, and
erosion or scoring at outfalls.

The following information shall be provided for each existing or potential drainage concern:
— Magnitude of, or damage caused

— Assumed frequency and duration

— Return frequency of storm or flow when the issue occurs

— The pre- and post-construction water elevations

— Possible cause(s)

—  Current mitigation

— Whether the proposed development or redevelopment activity is likely to aggravate or
mitigate the concern

The descriptions shall be used to determine whether adequate mitigation can be identified or
whether more detailed quantitative analysis is necessary, as approved by the Director.

If the downstream stormwater drainage system does not have the capacity to convey runoff
according to the design standards, the Applicant shall be required to mitigate the situation using a
Director-approved method. The Applicant may elect to mitigate the storm drainage system concerns
by either correcting the deficiencies in the downstream storm drainage system (piped and/or open
channel systems) or by providing additional onsite flow control (i.e., additional storage volume and
more restrictive flow control) beyond what is required in the 1990 Marion County Engineering
Standards or most current version, to the point where downstream infrastructure is no longer
deficient.
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5.1.2 Quantitative Analysis

Upon review of the qualitative analysis, the County may require a quantitative analysis, depending on
the presence of existing or predicted flooding, erosion, or water quality problems and on the
proposed design of the onsite drainage facilities. The quantitative analysis includes a hydrologic and
hydraulic analysis of each component of the downstream storm drainage system to the extension
point noted in Section 5.1. The analysis may be performed through tailwater calculations or by
preparing a hydraulic model of the downstream system.

As-built details may be used to obtain structure information for the quantitative analysis. If as-built
details are used, the engineer is responsible for verifying that all elevations are in the same datum.
The County may require a field survey of the existing storm drainage system in the downstream
analysis area to inform the quantitative analysis.

The quantitative analysis of the downstream storm drainage system shall assume the following:

o Project site is developed as proposed with the land use application.

o The surrounding drainage area is developed at future build out conditions, using the best zoning
information available, or a conservative assumption of future build out conditions.

o Full functionality of the proposed onsite stormwater management facilities.

« The design storm for analysis shall be consistent with the storm drainage system design storms
listed in the 1990 Marion County Public Works Engineering Standards or most current version.

The following shall be included as part of the quantitative downstream analysis:

o Upstream and downstream drainage area maps showing the flow route for both onsite and
offsite stormwater.

o Description of hydrologic calculation parameters and design flows used in the analysis.

o Capacity and percent full during the design storm in each storm drainage system element.

o Velocity in each storm drainage system element during the applicable design storm.

« Headwater and tailwater assumptions.

o The hydraulic grade line (HGL) elevation for the design flow in each storm drainage system
component.

« All calculation assumptions, equations, and outputs used in the analysis. If calculation
assumptions are different than typical standards of practice, justification of the parameters is
required. When the downstream system includes older or deteriorated pipes, the Manning’s n
roughness coefficient should be adjusted to account for increased pipe roughness.

If the applicant is proposing mitigation measures to change the capacity of the downstream storm
drainage system, the quantitative analysis shall include calculations for both the existing and
proposed storm drainage system.

5.2 Upstream Impacts

Modifications to the existing onsite storm drainage patterns shall not restrict flows and, thereby,
create backwater onto offsite property to levels greater than the existing situation, unless approved
by the affected offsite property owner(s) and the County. When approved, the offsite property
owner(s) shall agree to and sign a permanent easement legally describing the location of the
backwater storage and authorizing the use of their property for stormwater drainage and detention
purposes. The easement shall be approved by the County.

5-3



Drainage Submittals

Submittals for an on-site stormwater discharge permit must include the information specified in this
section. Note that additional permits may apply (see Section 6.2).

6.1 Drainage Submittal Package Requirements

The Drainage Submittal Package requirements include:

o Plan Set, including Demolition Plan and Proposed Improvements Site Plan

o Temporary Erosion and Sediment Control (TESC) Plan

« Landscape Plan

« Existing Site Stormwater Drainage Plan

o Proposed On-site Stormwater Drainage Plan, including construction details associated with
stormwater improvements

o Supporting Data, including a Stormwater Management Report as described in Section 6.6.

— Complete checklist of calculations to be included in the Stormwater Management Report
(see Table 6-1)

— Infiltration Testing Report (if applicable; see Section 3.4 and Appendix B)
— Required information for proprietary facilities, if applicable (see Section 3.6.4)

e« 0&M Manual Submittal (see Section 7)

The County may require a geotechnical report on sites with steep slopes or shallow groundwater (see
Section 3.4), in order to evaluate the suitability of the proposed stormwater management facilities
and their locations.

Facilities must be designed using hydrologic analysis methods described in Section 4 or the
Simplified Method allowed in Section 3 to meet the water quality requirements in Section 3. All
hydrologic submittals shall include the information listed in Table 6-1 below, as applicable, and all
data necessary to facilitate the County’s review.
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Table 6-1. Checklist of Calculations to be Included in the Stormwater Management Report

Facility (Permanent) ' A: Biofiltration | B: Proprietary C: Pervious | D: Infiltration Rain Gard E. Treatment Rain Garden:
Key | swale engineered device | pavement and Planter Boxes and Planter Boxes

Facility Type
A B C D E F

Parameter or Calculated Value to be Included in the Stormwater Report

Site Variables

Site soil type (A, B, C, or D) Yes | Yes | Yes | Yes | Yes | Yes
Contributing area (acres) Yes | Yes | Yes | Yes | Yes | Yes
Pre-developed curve number CN Yes | Yes | Yes |Yesa Yesa| Yes
Pre-developed time of concentration (Tc, minutes) Yes | Yes | Yes | Yes2 |Yesa | Yes
Post-developed curve number CN Yes | Yes | Yes | Yes2 | Yes2 | Yes
Post-developed time of concentration (Tc, minutes) Yes | Yes | Yes |Yes?a |Yesa | Yes
Infiltration rates from on-site testing and design infiltration rate Yes | Yes
Distance from ground surface to max. height of seasonal groundwater (feet) Yes | Yes
Hydrographs
Post-developed hyqrograph for the WQ desi_g_n storm, includ_ing pea!( rates _ Yes | Yes Yes | Yes
and total volumes, if routed through the facility, at each design or discharge point
Facility Geometry:
Table showing area and volume of the facility every 6 inches in elevation Yesa | Yes2
Side slopes (horizontal to vertical, H:V or %) Yes Yes | Yes
Longitudinal slope (H:V or %) Yes Yes | Yes
Bottom width and length (feet) Yes Yes | Yes | Yes
Overall width and length (feet) Yes Yes | Yes | Yes
Hydraulic Controls
Orifice or weir descriptions, sizes, and elevations, including by-pass facilities Yes | Yes
Elevation, size, and type of overflow spillway or pipe Yes | Yes | Yes
Calculated Values:
Water quality flow Yes | Yes | Yes
Water quality volume Yesa |Yes2 | Yes

a. Unless the Simplified Method is used for facility sizing. In those cases, include a completed Simplified Method Table for each facility
(see Table 3-1 in Section 3.6.3).

6.2 Additional Permits and Approvals Disclaimer

Additional permits may apply, such as those required by the Oregon Department of State Lands,
Oregon DEQ, and United States Army Corps of Engineers. It is the responsibility of the Applicant to
determine what additional permits are required for the project. Prior to construction, the developer
must obtain all necessary permits and licenses, including all required permits. Issuance of a County
permit does not imply that the developer has fulfilled all permit obligations. The developer must
comply with all orders and permits issued by a government authority, whether local, State, or
Federal.
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6.3 Landscape Plan Requirements

Landscape plans shall be submitted for all stormwater management facilities. The landscape plan
and facility design must include elements that ensure landscape plant survival and overall
stormwater facility functional success. Construction specifications and/or details need to include the
following elements:

« Existing vegetation to be preserved and protective construction fencing location

o Areas of stormwater management facilities to be designated with construction fencing to protect
from construction traffic and compaction

o Location of stockpiles. Topsoil stockpile location (erosion protection measures must be shown
on the Erosion Prevention and Sediment Control Plan), including source of topsoil, if imported

« Final ground contours at a minimum of 2-foot contour intervals
« Location of top and toe of slope
o Limits of embankment designed to impound water

o lrrigation system to be used for the establishment period of approximately 2-years and as long
as needed to ensure plant health (Note that public SMFs shall be designed so permanent long-
term irrigation systems are not needed)

o Landscape plan showing the location of landscape elements, including size and species of all
proposed plantings
o Limit of areas to receive amended topsoil and growing medium

« Plant list or table, including scientific name, size at time of planting, quantity, type of container,
coniferous or deciduous, appropriate planting season, native to northwestern United States, and
other information in accordance with the facility-specific planting section and landscape industry
standards

« Location of maintenance access, if applicable.

6.4 Existing Site Stormwater Drainage Plan Requirements

Existing site stormwater drainage plans must be signed and stamped by a licensed Professional
Engineer registered in the State of Oregon. A map clearly defining existing site drainage conditions,
at a minimum including;:

o Existing contours of the land at 2-foot intervals or, as approved by the Director, with the location
of existing buildings, structures, and public and private utilities on the property

« Location of any existing building or structure on adjacent property which is within 15 feet of a
proposed public stormwater facility

« Existing land cover and soil types of all areas included in the hydrologic calculation

o All areas within 250 feet of the site, improved or unimproved, lying upstream and draining to or
through the proposed development

« Location of existing stormwater facilities which transport surface water or collect groundwater
onto, across, or from the site, including natural watercourses, artificial channels, drainpipes, or
culverts

o Location of Sensitive Areas (as defined in the Definitions)
o Locations of springs or other subsurface water outlets

o Arrows indicating stormwater direction of flows on all public and private property and for all
hydraulic conveyance systems

o Outlines of and labels on areas and subbasins included in the hydrologic analysis
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o Longest flow path, if used to determine time of concentration, in each subbasin
o Infiltration Testing Location(s)

6.5 Proposed On-Site Stormwater Drainage Plan Requirements

Proposed on-site engineered stormwater drainage plans must be signed and stamped by a licensed
Professional Engineer registered in the State of Oregon. A grading and drainage plan (or plan sheets)
clearly defining proposed conditions:

o Outline of areas that will be disturbed during project construction.

o Proposed contours of the land after completion of the project at 2-foot intervals or as required to
clearly show topography. This shall include elevations, dimensions and location, extent, and
slopes of all grading work proposed to be done.

o ldentify cut and fill areas, erosion prevention and sediment control facilities, retention, detention
and/or water quality facilities, interceptor waterways (channels), velocity check dams, soils,
topography, vegetation, and areas of proposed reseeding.

o Proposed land cover for all areas included in the hydrologic calculation.

« Outlines of, and labels on, areas and subbasins included in the hydrologic analysis.

e Proposed point of discharge.

o Proposed catch basins and/or collection points.

o Proposed overland overflow location in the event of facility failure.

« Longest flow path location in each subbasin, if used to determine time of concentration.

o Location of proposed stormwater management facilities which transport surface water across or
from the site, including natural watercourses, artificial channels, underdrain pipes, and culverts.

o Boundaries of all areas that will be paved or otherwise altered in a manner that will increase
surface water runoff and boundaries of all areas to remain in an existing or natural condition.

. For subdivisions, the approved point of discharge (i.e., curb, pipe, or waterway) shall be
identified for each proposed lot.

o Set-back measurements.
« General stormwater construction notes.

6.6 Supporting Data

The Stormwater Management Report shall accompany the proposed on-site engineered stormwater
drainage plans to complete documentation of the design and design intent. The Stormwater
Management Report shall be prepared, signed, and stamped by a licensed Professional Engineer
registered in the State of Oregon. The Professional Engineer shall ensure that the Stormwater
Management Report matches the design displayed on the proposed onsite-engineered stormwater
drainage plans.

The Stormwater Management Report shall contain the following information:

o Cover sheet

o Table of contents

« Vicinity map

o Drainage area maps

o Project Description

o Required Permits

6-4



Marion County Stormwater Quality Treatment Engineering Standards Section 6

o References to relevant reports

o Existing Conditions

o Receiving Waters

o Developed Site Drainage Conditions

o Impervious Area Table

o Contributing Areas

o Hydraulic Design Computations

o Emergency Overflow

o Downstream Storm Drainage System Analysis
o Erosion Prevention and Sediment Control

o Maintenance Strategy

« Landscape Plan

o Geotechnical Report (if applicable)

Time of concentration calculations (see Section 4.2.4) shall be submitted along with a map showing

the assumed flow path, drainage basins areas and their pre- and post-development characteristics,
rainfall depth, duration, intensity, and recurrence interval, and other necessary information.

Background computations for sizing water quality facilities, other than those sized using the
Simplified Method (see Section 3), shall include:

o Peak discharge, rate of runoff and/or volume that will be generated within the subject property
due to the design storm event after development or redevelopment activity occurs.

o Peak discharge, rate of runoff and/or volume that will be generated by the design storm event at
all naturally occurring points of discharge from the property (cubic feet per second,
predevelopment and post-development.)

Stormwater facility As-Built plans will be submitted to the county prior to final inspection. As-built
details are necessary to assure the project was constructed per the approved plans and/or meet the
requirements of these Standards. The Engineer of Record is responsible for record keeping,
inspection, and preparation of the as-built details. Final as-builts details will be submitted in the
following manner: CAD files, and PDF files.

When applicable, the Geotechnical Report must be prepared and stamped by a geotechnical
engineer evaluating the site conditions and recommending design measures necessary to reduce
the risks associated with development and to facilitate a safe and stable development. A
geotechnical report must be prepared in accordance with, but is not limited to, the report
requirements listed below. A geological assessment or engineering geology report may be
incorporated into or included as an appendix to the geotechnical report. Additional elements
required in the Geotechnical Report are:

« Location and surface conditions: specific address, current use, surface coverings, elevation,
drainage, etc.

« Subsurface exploration data: soil profile, exploration logs, lab or in-situ test results, ground water
conditions

« Interpretation and analysis of data, including infiltration testing results, if applicable.

« Engineering recommendations for design, including allowances for infiltration (if applicable) on
the site.

« Anticipated problems and discussed solutions: slope stability, seismic considerations, etc.
« Any recommended geotechnical special provisions
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« Include other types of geotechnical reports: foundation report, centerline soil report, landslide
study report, etc.



Operation and Maintenance

The purpose of the County’s O&M program is to assure perpetual maintenance of stormwater
facilities within the boundaries of the Stormwater Management Area® (SWMA) as required in the
County’s NPDES MS4 Phase Il Permit. The program is required to provide a mechanism to ensure
long-term functionality of constructed stormwater management facilities.

The O&M requirements in this section apply to all stormwater management facilities constructed as
a requirement of these Standards. Maintenance activities, including routine maintenance, and
restorative maintenance are required to ensure the long-term function and effectiveness of
stormwater management facilities and infrastructure. Initial site planning must incorporate
provisions for adequate access and space to perform maintenance activities for all stormwater
management facilities.

The County is responsible for ensuring the O&M of stormwater management facilities within the
SWMA boundary. All stormwater management facility (permanent) designs will be held to the same
standards regardless of the organization or entity that has accepted responsibility for the
maintenance. There are two categories of maintenance for stormwater management facilities:
privately maintained and publicly maintained.

7.1 Operation and Maintenance Submittals

0&M Manuals are required for all permanent stormwater management facilities to ensure that they
function as designed. The purpose of an O&M Manual is to provide guidance to those who are
responsible for the long-term inspection and maintenance of the facility.

To ensure functionality of the stormwater management facilities, owners are required to inspect
facilities regularly per the approved O&M Manual to determine maintenance needs. Routine
inspection and maintenance can help to keep overall maintenance costs low by detecting problems
early and avoiding large repair or replacement costs.

The stormwater management facility design and maintenance specifications in Appendix E can be
used to create the O&M Manual. If the proposed facility types do not match the stormwater
management facilities in Appendix E, the applicant and design engineer will be responsible for
creating any details, maintenance specifications, and an inspection checklist to be incorporated into
the O&M Manual.

The 0&M Manual for privately owned/maintained facilities shall be recorded with the County and
runs with the land in perpetuity (passing with a transfer or sale of a property). The 0&M Manual and
associated agreements, covenants, and easements will be reviewed as part of the County’s overall
plan review and approval process. Information on the components of the O&M Manual is included in
Appendix E.

5 A current map of the Marion County SWMA can be found on the County’s Stormwater Management website:
https://www.co.marion.or.us/PW/ES/waterquality/Pages/strmwtr.aspx. Boundaries may be subject to change, as defined
by ODEQ or in the Marion County Stormwater Management Plan.

7-1


https://www.co.marion.or.us/PW/ES/waterquality/Pages/strmwtr.aspx

Marion County Stormwater Quality Treatment Engineering Standards Section 7

7.1.1 Privately Maintained Facilities

Generally, stormwater management facilities that convey private stormwater to the benefit of a
single owner or entity shall be privately-owned and maintained. They include residential, multi-family,
commercial, and industrial types of developments, including associated building and driveway
impervious surfaces. These stormwater management facilities require a maintenance covenant
recorded with the title that describes the types of stormwater management facilities and necessary
maintenance.

All stormwater management facilities to be maintained privately require an O&M Manual that is
reviewed and approved as part of the overall plan review process.

0&M packets for privately maintained facilities shall include the following components for each
permit application:

o Agreement that runs with the land (per Marion County Post-Construction Runoff Control
ordinance 1324 §1, 2012); and

o Permanent Facility specific O&M Manual, including a site plan.

The Agreement identifies the property as having a stormwater management facility on the property.
The Agreement must be reviewed and accepted by Marion County Public Works, signed, notarized,
and recorded at Marion County Clerk’s Office. The property description on the Agreement must be a
full legal description of the property and may not be a tax lot number. Legal descriptions may be
obtained from the County Assessor’s office. All costs to record are bore by the Applicant.

Both the Agreement and the O&M Manual must be submitted and approved prior to issuance of the
on-site stormwater drainage permit that includes a stormwater management facility. If it is
determined that the O&M Manual requires modification to maintain the functionality of the facility,
then modifications to the O&M Manual shall be submitted to the County’s Public Works Department
for review and approval. Written approval from the Director is required prior to modifying the O&M
Manual. The approved modified plan shall be recorded.

7.1.2 County-Maintained Facilities

Generally, publicly-owned and maintained stormwater management facilities are facilities that
convey Public Stormwater and serve multiple property owners or the general public. Publicly-owned
stormwater management facilities can serve any type of development (residential, multi-family,
commercial, industrial). Publicly-owned facilities may be constructed by the County, or they may be
constructed by private parties, with maintenance responsibilities transferred to the County following
the 2-year maintenance warranty period (see Section 7.4).

Following the 2-year warranty period, at the County’s discretion, the applicant may be required to
prepare a modified O&M Manual for public stormwater management facilities. If it is determined that
the 0&M Manual requires modification to maintain the functionality of the facility, then modifications
to the O&M Manual shall be submitted to the County for review and approval prior to the release of
the warranty surety.

All publicly-owned stormwater management facilities shall be located in a public right-of-way or
separate tract that is transferred to the public agency ownership. New facilities intended for public
maintenance responsibly shall not be located on private property, regardless of the presence of an
access easement.
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The Director may establish maintenance fees for publicly maintained stormwater management
facilities that serve multiple private owners. When separate maintenance fees are established, they
will be distributed proportionally among the owners that utilize the facility for stormwater
management.

A permanent facility-specific 0&M Manual must be prepared for County-maintained (as described in
Section 7.2, including those maintained by the East Salem Service District) stormwater management
facilities. For facilities constructed under a Public Works Permit, the plan must be submitted before
construction as part of the Public Works Permit application. See Section 7.4.1 for further information
on the Public Works Permit.

7.2 Operation and Maintenance Responsibilities

Maintenance of stormwater facilities shall be the responsibility of the private property owner unless
the facility is in a public right-of-way or in an easement or tract of land dedicated to, and formally
accepted by, the County or appropriate government body.

The County will maintain stormwater management facilities as follows:

« A stormwater management facility that is within a public right-of-way shall typically be County
maintained. However, there may be circumstances under which the County will not be
responsible for maintenance of facilities within the right-of-way (for instance, if the right-of-way is
not a County-maintained Road). In those cases, a separate maintenance agreement assigning
maintenance responsibility may be required.

o The County shall maintain stormwater management facilities serving residential developments
provided an easement or tract of land dedicated for stormwater management and inclusive of
site access is conveyed to the County, the facilities are constructed under a Public Works Permit,
adequate access is provided, and the facility goes through a warranty period prior to transfer to
County maintenance.

Table 7-1 lists the types of stormwater management facilities the County will maintain within a
stormwater easement or tract of land if they are designed and constructed according to these
Standards. Table 7-1 also lists facility types that the County will not maintain. If County maintenance
is anticipated for any facility not included on the list, it must be approved by the Director prior to
design and construction.

Table 7-1. Facility (Permanent) Types Approved for County Maintenance

Facilities the County will Maintain Facility the County will not Maintain
Biofiltration swales with grasses, grass-like Vegetation swales with shrubs or trees on bottom or
plants, reeds, and/or sedges side slopes
Infiltration/treatment planter boxes and rain | Pervious pavement
gardens
Pre-approved proprietary stormwater Underground injection control (UIC) facilities subject
treatment devices to ODEQ regulation

Green roofs

If a proposed SMF is classified as a UIC, it must have a DEQ issued UIC permit.

A site-specific O&M Manual must be submitted for review and approval with the design submittal for
stormwater and drainage facilities. The Manual must include a list of the items to be inspected,
inspection schedules, self-inspection checklists, instructions for inspection documentation, and
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routine maintenance procedures. See Appendix E for an outline that can be used to prepare an O&M
Manual.

The 0&M Manual and associated agreements, covenants, and easements will be reviewed as part of
the County’s overall plan review and approval process. More information is provided in Appendix E.

7.3 Operation and Maintenance Inspections, Records, and Access

Section 7.3 summarizes operation and maintenance inspections, records and access requirements
for the responsible party.

7.3.1 Operation and Maintenance Inspections

Annual inspections are to be conducted by the responsible party identified within the O&M Manual
and inspection reports may be reviewed by the County upon request. All stormwater management
facilities must undergo an annual inspection to document maintenance and repair needs and ensure
compliance with the requirements of these Standards. Maintenance needs may include the
following: removal of silt, litter and other debris from all catch basins, inlets and drainage pipes;
grass cutting and invasive vegetation removal; and necessary replacement of water quality
vegetation. Any maintenance needs identified must be addressed by the responsible party in a timely
manner. The inspection and maintenance frequency may be increased as deemed necessary by the
Director to ensure proper functioning of the private stormwater management facilities.

Inspections may be conducted by the Director at any time, including but not limited to, routine
inspections, random inspections, inspections based on complaints or other notice of possible
violations, inspections related to the County’s NPDES MS4 Permit, and joint inspections with other
agencies done under environmental or safety laws. Inspections may include, but are not limited to,
review of maintenance and repair records; sampling discharges, surface water, groundwater, or
material/water in stormwater management facilities; and facility condition evaluations.

7.3.2 Operation and Maintenance Records

Responsible parties shall keep records of all maintenance and repairs and shall retain the records
for at least 3 years. These records shall be made available to the County staff during inspection of
the facility and at other reasonable times upon request. The owner shall submit a copy annually of
the stormwater management facility maintenance and inspection records to the County Public Works
Department.

7.3.3 Operation and Maintenance Access

All Stormwater Management Facilities and storm drainage systems shall provide access to maintain,
repair and/or replace the infrastructure. Access to private and publicly maintained infrastructure
shall be designed and constructed.

Publicly and privately maintained stormwater facilities and structures must provide an access road
designed and constructed for the intended use and purpose for accessing and maintaining the
proposed SMFs. County maintained facilities should be located adjacent to the public right-of-way.

Both public and private maintenance access roads shall be designed and constructed to the
minimum standard as specified below.
The following is required for publicly maintained facilities:

« Maintenance road access for County-maintained facilities shall be shown on the recorded plat
and be situated in a separate tract and identified with the specific and intended use for
maintenance access.
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o The County may require additional protection for access roads, including fencing, signs and/or
bollards to restrict public access.

o The minimum access road requirements are at least 12 feet wide with longjtudinal slopes no
steeper than 15 percent. Curved alignments shall be a minimum 15 feet wide. The minimum
outside turning radius shall be 40 feet and the inside minimum radius shall be 25 feet to
accommodate equipment.

« Maintenance access shall be constructed of a County approved all-weather drivable surface.

The following is required for privately maintained facilities:

« Facilities shall be located in a manner so that the facility can be safely and efficiently
maintained.

o Egress and ingress access routes shall be clear of any obstacles and constructed of a sufficient
surface to safely convey the size and weight of vehicles, and equipment necessary to maintain,
repair and replace the SMF.

« The access surface shall be maintained to accommodate scheduled maintenance.

7.4 Operation and Maintenance Warranty Periods

Section 7.4 summarizes the 2-year maintenance warranty requirements for plant establishment,
including details for entering into a maintenance agreement with the County.

7.4.1 2-year Maintenance Warranty (Plant Establishment)

Stormwater facilities that are constructed in accordance with a Public Works Permit, are either
situated within the public right-of-way or are within a single tract of land or easement dedicated to
Marion County for stormwater management purposes. These facilities must complete a 2-year
warranty and establishment period before the facility is transferred from the Applicant, generally a
contractor or developer, to the County or ESSD. The Applicant is responsible for maintaining all
stormwater management features during the 2-year maintenance warranty period. This includes
maintaining and/or replacing the vegetated components, any structural or functional repairs, and
other maintenance.

The Applicant is required to check facilities regularly for the maintenance needs identified in the 2-
Year Maintenance Warranty Period Plan. If the County finds deficiencies during the warranty period,
it will send a deficiency list to the applicant, allowing 15 days to complete the work after receipt of
the written notice. If corrective work is not completed within the time frame, the County may correct
the deficiencies itself and seek reimbursement from the applicant through the bond for all costs
associated with bringing the permanent stormwater facility into compliance. Any deficiencies not
corrected within the time frame may result in the 2-Year Maintenance Warranty restarting from the
date the deficiency was noted.

The Applicant must keep an Operation and Maintenance Stormwater BMP Inspection Form (see
Appendix E) that notes all inspection dates, facility components inspected, and maintenance or
repairs made. The inspection log must document deficiencies and corrective actions taken to keep
structural and vegetative components functioning as designed. The County may accept work orders,
invoices, or receipts as supporting detail for the log. If deficiencies are identified by County staff
during the maintenance warranty period, the applicant must provide the County with the inspection
log and other documentation, as requested, to document the frequency and type of maintenance
conducted. Plants must be established at the end of the 2-year warranty period. It is not acceptable
to replace dying or dead plants with plants right before the end of the warranty period.

Applicants applying for the County’s Public Works Permit may enter into an agreement with the
County for the County to maintain vegetation during the 2-year maintenance warranty period.
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The agreements typically include the provision for the following;:
o lrrigation

o Vegetation monitoring and replacement of dead plants

o Sediment removal

o Weeding, inlet clearing, and trash removal

o Treatments specific to the agreement for maintenance

Applicants that contract with the County to provide vegetation warranty period services are exempt
from vegetation inspections, but the Applicant is still responsible during the warranty period for other
permit elements such as structural components and inlets. Applicants that contract with the County
to provide vegetation services do not need to submit a 2-Year Maintenance Warranty Period Plan but
must still complete the 2-Year Maintenance Warranty Period Form. Contact the County Public Works
Land Development Engineering & Permits department for more information.

7.4.2 Timeline of 2-year Maintenance Warranty Activities

The County will issue a Letter of Completion after the stormwater facilities are constructed and
planted per the approved plan. The letter provides official notification that construction is complete,
and the 2-year maintenance warranty period has begun.

7.4.3 Release of 2-year Maintenance Warranty Period

The County will issue a letter to the applicant identifying any deficiencies that must be corrected to
meet the 2-year maintenance warranty requirements. If the deficiencies are not corrected, the
County will take enforcement actions per the Permit that may include applicant liability for expenses
incurred by the County to correct the deficiencies. Two years after the maintenance warranty period
begins, if the completed stormwater facility has passed all inspections and deficiencies have been
corrected as identified by County staff, the 2-year maintenance warranty period will end, and the
stormwater facility will be turned over to the County for long-term maintenance.

Following the 2-year warranty period, at the County’s discretion, the Applicant may be required to
prepare a modified O&M Manual for public stormwater management facilities. If it is determined that
the 0&M Manual requires modification to maintain acceptable functionality of the facility, then
modifications to the 0&M Manual shall be submitted to the County for review and approval prior to
the release of the warranty surety.
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Erosion Prevention and Sediment
Control Measures During
Construction

When land is disturbed, the erosion rate accelerates dramatically because the ground cover of an
undisturbed site protects the surface soils and removal of that cover increases the site’s
susceptibility to erosion. A major problem associated with erosion is the movement of soil off the site
and its subsequent impact on water quality. This section outlines the requirements for erosion
prevention, sediment control, and construction debris management.

The Applicant for a development permit is ultimately responsible for retaining all soil on the project
site and must recognize the potential for changing, or unexpected site and weather conditions. If at
any time the County approved Erosion Prevention and Sediment Control (EPSC) Plan is determined to
be ineffective, the County will require additional controls to be implemented until a site is stabilized.
Once this occurs, the Applicant is responsible for updating the EPSC Plan and resubmitting it to the
County.

8.1 Thresholds

Within the boundaries of the County’s Stormwater Management Area (SWMA), any grading or soil
disturbance associated with a development activity that disturbs 10,890 square feet (1/4 acre) or
more, will require the developer to complete and implement an EPSC Plan and obtain an EPSC
Permit from the County. In addition, no person shall cause or allow visible and measurable erosion or
sediment related to construction site activity inside the SWMA to enter the storm drainage and
surface water system.

8.2 NPDES Permits 1200-C and 1200-CN

In addition to obtaining an EPSC Permit from the County for sites that disturb 10,890 square feet
(1/4 acre) or more, the County must also refer the Applicant to the Oregon Department of
Environmental Quality (ODEQ), or the appropriate ODEQ agent, to obtain NPDES Construction
Stormwater Permit (1200-C Permit) coverage for:

o Construction projects that disturb five (5.0) or more acres

o Orthat disturb less than five (5.0) acres if the site is part of a common plan of development or
sale disturbing five (5.0) or more acres.

The Applicant shall inquire with the County as to the status of the 1200-CN Permit at the time of
application to verify current permitting requirements. At the time of writing these Standards, the
1200-CN Permit applies to sites that disturb from one (1.0) acre to less than five (5.0) acres, within
the Stormwater Management Area.

8-1



Marion County Stormwater Quality Treatment Engineering Standards Section 8

This 1200-CN permit qualifies the County’s local erosion control program as being equivalent to
ODEQ’s 1200-C program for sites between one (1.0) and five (5.0) acres in the SWMA. Therefore, an
applicant for a site disturbing from one (1.0) to less than five (5.0) acres in the SWMA is
automatically covered for construction activities and is not required to also apply to ODEQ for a
1200-C permit in addition to applying for a County EPSC Permit. Any disturbance of five (5.0) acres or
more requires a DEQ 1200-C permit.

The planning process outlined in Section 8 is intended to assist the Applicant in meeting the
requirements of the NPDES 1200-C permit. However, it is the responsibility of the Applicant to review
and comply with ODEQ’s regulations and permitting process, including paying any applicable fees to
reviewing agencies.

8.3 Erosion Control Best Management Practices

For planning and design of EPSC Best Management Practices for private projects, refer to the 2020
Clean Water Services “Erosion Prevention and Sediment Control Planning and Design Manual”,
which is included in Appendix F. For planning and design of public projects, the most current version
of the Oregon Department of Transportation’s Erosion Control Manual may be used. In addition, the
applicant should review the requirements in MCC Chapter 15.10: Construction Erosion and
Sediment Control and MCC Chapter 8.05 Solid Waste Management.

Appendix F, Erosion Prevention and Sediment Control Supporting Documents, provides a copy of the
following documents:

o Erosion Acknowledgement Form
o EPSC Plan Checklist
« EPSC Plan Template
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Appendix A: Site Assessment Checklist

Information Needed

SITE ASSESSMENT CHECKLIST?

Attach supporting materials as needed

2.2.

1 Site Information

Applicant contact
information

Applicant name:

Business name:

Contact address, phone number, and e-mail:

Project location

Site address:

Moderate: 10-25%
Steep: 25% and
greater

Address
Site description:
Major drainage basin:
Is the project site located within a sensitive area or natural resource area?
(Y/N)?
Include a vicinity map of the site (including location of property in relation to
adjacent properties, roads, and pedestrian/bike facilities).
Project type Identify types of development planned for the site such as commercial,
industrial, single-family residential, multi-family residential, or other (describe):
Size of site Size of site: (acres)
Number of existing/proposed tax lots:
Amount of new and replaced impervious area: (SF)
2.2.2 Site Assessment
Topography Map and | ¢ Surveyed or aerial-based mapping with 2-foot intervals for slopes 0-25%
Description slope and 10-foot intervals for steeper.
Evaluate site and e In addition to slopes, the map shall indicate setback areas around those
map slopes: steep ground slopes and slide prone areas.
Flat: 0-10%

Soils and
Groundwater

Research and map
site soil hydrologic
group, depth to

NRCS Hydrologic Soil Type (show on map if more than one type present):

Attach seasonal groundwater depth evaluation if available or required (site has
floodplain and/or wetland).

groundwater
Infiltration If an infiltration test is performed, attach the documentation. Report the test
Assessment type (Basic/Professional) performed and results. See Appendix B for the

approved infiltration testing methods.

1 This Site Assessment Checklist should be used by the applicants to document they have addressed the requirements in
section 2.1 and 2.2 The County reviews this checklist during the development review process.

2 Sensitive Area Maps can be found at https://www.co.marion.or.us/PW/ES/waterquality?Pages/sam.aspx
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SITE ASSESSMENT CHECKLIST? |

Determine soil Test type: (inches/hour)

capacity for onsite

infiltration

Hydrology Clearly label on map all intermittent and perennial creeks/streams/rivers and

Map site floodplains,
wetlands, streams,
and location of
outfalls

wetlands (per Oregon Department of State Lands and U.S. Army Corps of
Engineers), FEMA floodplains, and existing drainage systems (pipes, ditches,
outfalls).

Check here if present on site:

Sensitive area(s)

Floodplain

Existing Drainage

Attach engineered scale Site Assessment Map, showing constructed drainage
features on and adjacent to the site, including pipes, ditches, and outfalls
should be mapped.

Existing Vegetation
and Land Cover

Map trees and
vegetation

Using aerial photos or survey, map all trees and vegetation. Note all existing
trees 6-inch caliper and greater (DBH) on map. Delineate and identify other
areas and types of existing vegetation.

The local planning authority may require a formal tree survey.

Land Use Zoning

Existing Land Use Zoning designation(s): _

Access and Parking

Delineate proposed access points for all transportation modes, including
emergency vehicle access, on map. Indicate amount and area of required
parking onsite if applicable. Attach documentation as needed.

Utilities to Site and
Surrounding Area

Include a map with existing utilities including stormwater facilities, storm
conveyance, sewer, water, electricity, phone/cable, gas within the property. In
addition, any public storm system/facility downstream within 500’ from the
property boundary, as applicable.

Downstream Storm
Drainage System

Indicate the proposed point of discharge on the site plan.
Prepare and attach a Downstream Analysis as required by Section 5.
Check here to verify that adequate downstream capacity is available:

2.2.3 Site Development Considerations (attach engineered scale Preliminary Site Plan)

1. Preserve Natural

The developed area should be situated to minimize the clearing of existing

Vegetation groundcover, maximize the preservation of wetlands, buffer waterway corridors
(riparian areas), and maintain the natural drainage pathways for seasonal and
intermittent drainage. If feasible, the preserved area should be located down
slope (downhill) from the developed area, since flow control and water quality
are enhanced by flow dispersion through undisturbed soils and native
vegetation.

2. Define Define distinct development envelopes and protected areas.

Development
Envelopes and
Protected Areas

3. Minimize Direct
Connections

Minimize direct connections of impervious areas to underground drainage
systems by allowing stormwater to permeate into the soil (within the confines of
ODEQ Underground Injection Control (UIC) program regulations and prevailing
site and soil conditions) and/or be filtered by vegetation before being collected
into catch basins (i.e., biofiltration swales).

4, Use Drainage
Facilities as a Benefit

Including creating multi-use facilities and natural drainage pathways where
possible, while avoiding diversion of stormwater runoff from one watershed to
another.




Appendix A: Site Assessment Checklist
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| SITE ASSESSMENT CHECKLIST? |

5. Use of Permeable

Provide at least one foot of permeable soil in landscaped areas to disperse and

Soil infiltrate water, support plant growth and filter and decompose pollutants.
6. Construction Minimize soil compaction. Provide protection from compaction by defining
Techniques vehicle pathways; using appropriate landscape plant selection and placement;

and using amendments such as organic matter, coarse sand, pumice,
granulated rubber, and similar soil components.

7. Minimize Use of
Impervious Surfaces

Minimize use of impervious surfaces consistent with site design.

Marion County Stormwater Quality Treatment Engineering Standards
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B.1

General

Infiltration rates are required in order to size infiltration stormwater management facilities. Testing
shall be conducted or observed by a qualified professional. This qualified professional may be either
a registered Professional Engineer (PE), Registered Geologist (RG), or Certified Engineering Geologist
(CEQ) licensed in the State of Oregon.

Note that a minimum factor or safety of 2 must be applied to the measured native infiltration rate to
obtain the design infiltration rate (e.g., design infiltration rate may be no more than one-half the
measured infiltration rate).

B.2

Infiltration Testing Report

The Infiltration Testing Report should be attached to the project’'s Stormwater Management Report.
Include the following information in the Infiltration Testing Report®:

1.

2
3.
4

Project location and vicinity map
Statement of project understanding (proposed stormwater system)
Summary of subsurface conditions encountered

Summary of infiltration testing including location and number of tests and testing method
used. Discussion of how the tests were performed (i.e., pipe type or diameter or test pit
dimensions)

Infiltration testing results in inches per hour, recorded on a form similar to that shown in
Table B-1.

Recommended design infiltration rate

Groundwater observations, including dates of observations, and an estimate of the depth to
seasonal high groundwater

Site plan showing location and elevation of infiltration tests, including datum used for
recorded elevations

Boring or test pit logs—Logs should include the following:

a. An associated soil classification consistent with American Society for Testing Materials
(ASTM) D2488-00, Standard Practice for Classification for Description and ldentification
of Soils (Visual-Manual Procedure)

b. Any additional pertinent subsurface information, such as soil moisture conditions, depth
and description of undocumented or engineered fill, soil color and mottling conditions,
soil stiffness or density, and approximate depth of contact between soil types

10. Infiltration Test Data Tables (see Table B-1 for an example and Table B-2 for a blank table)

11. The stamp indicating licensure of the qualified professional who is submitting the report

1 Note - Adapted from Portland Stormwater Management Manual (Portland 2008).
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B.3 Infiltration Testing Methods

A qualified professional must exercise judgment in the selection of the infiltration test method based
on the site conditions. The County reserves the right to require additional testing, if needed. The three
acceptable infiltration test methods used to determine a design infiltration rate are as follows:

1. Encased Falling Head Test
2. Double-Ring Infiltrometer Test
3. Open Pit Falling Head Test

Procedural details on each of the three test methods are provided below.

General Criteria

« Testing must be conducted or observed by a qualified professional. A qualified professional may
be either a Professional Engineer (PE), Registered Geologist (RG), or Certified Engineering
Geologist (CEG) licensed in the State of Oregon.

« The location and depth of the test shall be performed at the proposed facility location and depth.
Boring logs shall be provided as supporting information with the infiltration and depth to
groundwater tests.

Depth and Location of Required Tests
« Infiltration tests shall be performed at the base elevation of the proposed facility.

« If a confining layer, or soil with a greater percentage of fines, is observed during the subsurface
investigation to be within four feet of the bottom of the planned infiltration system, the testing
shall be conducted within that confining layer.

« Tests must be performed in the immediate vicinity of the proposed facility. Exceptions can be
made to the test location provided the qualified professional can support that the strata are
consistent from the proposed facility to the test location. The test location must be
representative of the predominant soils within the proposed facility footprint.

« For relatively deep stormwater facilities, a hollow stem auger with an electronic measuring tape
can be used, provided there is an adequate seal between the auger and the native soil.

Minimum Number of Infiltration Tests

At least one infiltration test is required for any potential location where a public or private stormwater
management facility will be sited, as determined by a Geotechnical Engineer. For projects with many

small facilities, infiltration testing is required to provide a representative data set as determined by a
Geotechnical Engineer. The County may require additional infiltration tests. The County may accept a
recommended infiltration rate from a Geotechnical Engineer for a large facility where more than one

infiltration test is required.



Encased Falling Head Test

Description: The encased falling head procedure is based on a modification of the Environmental
Protection Agency’s (EPA) Falling Head Percolation Test Procedure (Onsite Wastewater Treatment
and Disposal Systems Design Manual, EPA/625/1-80-012, 1980). The most significant modification
is that this test is performed with a 6-inch casing that is embedded approximately 6 inches into the
native soil. The goal of this field test is to evaluate the vertical infiltration rate through a 6-inch plug
of soil, without allowing any lateral infiltration. The test is not appropriate in gravelly soils or in other
soils where a good seal with the casing cannot be established.

Procedure:

1. Embed a solid, 6-inch-diameter casing into the native soil at the elevation of the proposed

2.

3.

facility bottom (see Figure B-1). Ensure that the embedment provides a good seal around the
pipe casing so that percolation will be limited to the 6-inch plug of the material within the
casing. This method can also be applied to testing within hollow stem augers, provided the
driller and tester are reasonably certain that a good seal has been achieved between the soil
and auger. If an adequate seal cannot be obtained, the open pit falling head procedure shall
be used (see Open Pit Falling Head Test Procedure below).

EXISTING GROUND SURFACE
— T —l = =
S === ==

a=(l= H | [
<] I=5

L~

EXCAVATE OR
USE SOIL-BORING
CASING

PROPOSED DEPTH
OF TRENCH OR

COOD SEAL BETWEEN g5 R GRURARSICES
SOIL AND CASING IS

NECESSARY /\ - L
6" DIAMETER SOLID

CASING

Figure B-1. Encased Falling Head Test Procedure

A 2-inch layer of coarse sand or fine gravel (not previously compacted) may be placed to
protect the bottom from scour and sloughing.

Fill the pipe with clean water a minimum of 1 foot above the soil to be tested and maintain
this depth for at least 4 hours (or overnight if clay soils are present) to presoak the native
material. Percolation rate measurements must be made after 15 hours and no more than
30 hours after the soaking period begins. It is important that the soil be allowed to soak for a
sufficiently long period of time to allow the soil to swell if accurate results are to be obtained.
Any soil that sloughed into the hole during the soaking period must be removed and the
water level shall be adjusted to 6 inches above the added gravel (or 8 inches above the
bottom of the hole).

In sandy soils with little or no clay, soaking is hot necessary. If after filling the hole twice with
12 inches of water, the water seeps completely away in less than 10 minutes, the test can
proceed immediately.



To conduct the first trial of the test, fill the pipe to approximately six inches above the soil
and measure the water level to the nearest 0.01 foot (1/8 inch). The level should be
measured with a tape or other device with reference to a fixed point, which should be
identified in the results table. The top of the pipe is often a convenient reference point.
Record the exact time.

Measure the water level to the nearest 0.01 foot (1/8 inch) at 10-minute intervals for a total
period of 1 hour (or 20-minute intervals for 2 hours in slower soils) or until all the water has
drained. The infiltration test is continued until the measured infiltration rate between two
successive trials does not vary by more than 5 percent. At least three trials must be
conducted. After each trial, the water level is readjusted to the 6-inch level. Enter results into
the Data Table (see Table B-2). At no time during the test is the water level allowed to rise
more than 6 inches above the gravel.

The result of the last water level drop is used to calculate the tested infiltration rate. The final
rate must be reported in inches per hour.

Upon completion of the testing, the casings must be immediately pulled, and the test pit
must be backfilled.



Double Ring Infiltrometer Test

Description: The test is performed within two concentric casings embedded and sealed to the native
soils. The outer ring maintains a volume of water to diminish the potential of lateral infiltration
through the center casing. The volume of water added to the center ring to maintain a static water
level is used to calculate the infiltration rate. The double-ring infiltrometer is appropriate only in soils
where an adequate seal can be established. The goal of this field test is to minimize the error
associated with the single-ring method because the water level in the outer ring forces vertical
infiltration of water in the inner ring. The double-ring infiltrometer test is a well-recognized and
documented technique for directly measuring soil infiltration rates. See Figure B-2 below.

Procedure: The double-ring infiltrometer test procedure must conform to ASTM 3385-94. This test
may be difficult to perform where the tested soil strata are in a pit because careful regulation of the
static volumes is necessary.

Test Pond

Buffer Zone

Pipe or Ring —— 3‘,?_‘;',,

Soil Surface ——, ] Var.
i HEE B 47

Flow from NS - =—Flow from
Infiltrometer ———————»_ Buffer Zone

Figure B-2. Double Ring Infiltrometer Test Procedure



Open Pit Falling Head Test

Description: The Open Pit Falling Head test is applicable where site conditions prevent a good seal
between the native soil and the infiltration equipment used in the other professional methods. The
procedure is based on the EPA’s Falling Head Percolation Test Procedure (Onsite Wastewater
Treatment and Disposal Systems Design Manual, EPA/625/1-80-012, 1980). The test is performed
in an open excavation and therefore is a test of the combination of vertical and lateral infiltration.

Procedure:

1.

Excavate an approximately 2-foot by 2-foot-wide hole into the native soil to the bottom
elevation of the proposed facility. The test can be conducted in a machine-excavated pit or a
hand-dug pit using a shovel, posthole digger, or hand auger. If smooth auger tools or a
smooth excavation bucket is used, scratch the sides and bottom of the hole with a sharp-
pointed instrument, and remove the loose material from the bottom of the test hole.

A 2-inch layer of coarse sand or fine gravel may be placed to protect the bottom from scour
and sloughing.

Fill the hole with clean water a minimum of 1 foot above the soil to be tested and maintain
this depth of water for at least 4 hours (or overnight if clay soils are present) to presoak the
native material.

Percolation rate measurements must be made after 15 hours and no more than 30 hours
after the soaking period begins. It is important that the soil be allowed to soak for a
sufficiently long period of time to allow the soil to swell if accurate results are to be obtained.
Any soil that sloughed into the hole during the soaking period must be removed and the
water level shall be adjusted to 6 inches above the added gravel (or 8 inches above the
bottom of the hole).

In sandy soils with little or no clay, soaking is not necessary. If after filling the hole twice with
12 inches of water, the water seeps completely away in less than 10 minutes, the test can
proceed immediately.

The measurements should be made with reference to a fixed point. A lath placed in the test
pit prior to filling or a sturdy beam across the top of the pit are convenient reference points.
The tester and excavator should conduct all testing in accordance with OSHA regulations.

Measure the water level to the nearest 0.01 foot (1/8 inch) at 10-minute intervals for a total
period of 1 hour (or 20-minute intervals for 2 hours in slower soils) or until all the water has
drained. At no time during the test is the water level allowed to rise more than 6 inches
above the gravel.

Successive trials must be run until the measured infiltration rate between two successive
trials does not vary by more than 5 percent. At least three trials must be conducted. After
each trial, the water level is readjusted to the 12-inch level. Enter results into the data table
(See Table B-2).

The results of the last water level drop are used to calculate the tested infiltration rate. The

final rate must be reported in inches per hour. See the calculation following Table B-1.

For very rapidly draining soils, it may not be possible to maintain a water head above the

bottom of the test pit. If the infiltration rate meets or exceeds the flow of water into the test

pit, conduct the test in the following manner:

a. Approximate the area over which the water is infiltrating.

b. Using a water meter, bucket, or other device, measure the rate of water discharging into
the test pit.

c. Calculate the infiltration rate by dividing the rate of discharge (cubic inches per hour) by
the area over which it is infiltrating (square inches).

10. Upon completion of the testing, the excavation must be backfilled.



Table B-1. Infiltration Test Data Table
Example

Location: Lot 105, Low Point Heights Subdivision

Date: 6/28/2010

Test Hole Number: 3

Depth to bottom of hole: 57 inches

Diameter of hole: 0.5 feet

Test Method: Encased Falling Head

Tester's Name: C.J. Tester

Tester's Company: Tester Company

Tester's Contact Number: 555-1212

Fixed Reference Point: Top of Pipe

Vertical Datum: NAVD 88

Depth, feet Soil Texture
0-0.5 Black Top Soil

0.5-1.0 Brown SM
1.0-2.2 Brown ML
2.2-5.1 Brown CL

Time Time interval, xzf;l:;went' Drop in water level, !nfiltration rate, Remarks

minutes ground surface feet inches per hour

9:00 0 3.75 - - Filled with 6"

9:20 20 3.83 0.08 - -

9:40 20 3.91 0.08 2.88 -

10:00 20 3.98 0.07 2.52 -

10:20 20 4.04 0.06 2.16 -

10:40 20 4.11 0.07 2.52 -

11:00 20 4.17 0.06 2.16 -

11:20 20 4.23 0.06 2.16 Adjusted to 6" level for Trial #2

Calculation is performed for each water level drop. The design infiltration rate of two successive trials
must have a difference of five percent or less.

= (Drop in water level/Time interval) x conversion
= 0.055 feet/20 minutes x (12 inches/foot) x (60 minutes/hour)

= 1.98 inches per hour



Table B-2. Infiltration Test Data Table

Location: Date: Test Hole Number:
Depth to bottom of hole: Diameter of hole: Test Method:
Tester's Name: Tester's Company: Tester's Contact Number:
Fixed Reference Point: Vertical Datum:
Depth, feet Soil Texture
. Measurement, . S
Time interval, Drop in water level, | Infiltration rate,

minutes Bl feet inches per hour Remarks

ground surface

Time
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C.1 Purpose

The purpose of this appendix is to establish criteria for determining whether an applicant for a
development project is meeting the requirements contained in these standards to implement Green
Infrastructure (Gl) to the Maximum Extent Feasible (MEF).

C.2 Applicability

This appendix is applicable to projects requiring stormwater retention and/or treatment and is to be
used to support approval criteria for Site Plan Review, land divisions, and other land use application
and decision processes where conformance to stormwater requirements must be demonstrated as a
condition of approval.

C.3 Background

These standards require projects exceeding specified thresholds to use Gl to the MEF to mitigate the
impacts of stormwater runoff from new and replaced impervious surfaces. In summary:

e Gl is defined as a specific type of stormwater control using vegetation, soils, and natural
processes to manage stormwater. At the scale of a neighborhood or site, green infrastructure
refers to stormwater management systems designed to mimic nature by reducing and/or storing
stormwater through infiltration, evaporation, and/or transpiration. At the scale of a county, green
stormwater infrastructure refers to the patchwork of natural areas that provide flood protection
and natural processes that remove pollutants from stormwater. Projects requiring stormwater
retention are required to use Gl to the MEF to meet flow control and treatment performance
standards.

e Projects requiring stormwater retention must meet the performance standards for retention
and/or treatment as specified in these standards, regardless of the degree to which Gl is used.

e Implementing Gl to the MEF means that flow control and treatment requirements are to be met
using these facilities unless doing so is not possible because of site limitations, considerations in
engineering design, or considerations of financial costs and environmental impacts.

Because of the unique characteristics of each project site, there will be cases in which not all
stormwater runoff impacts can be mitigated using exclusively Gl. In such cases, compliance with this
appendix is required.

During land use application and decision processes, conformance with the MEF requirement can be
demonstrated by one of two means:

1. Runoff from the new and replaced impervious surfaces flows into one or more locations that
have been set aside for installation of Gl and the locations have a total area of at least ten
percent of the total new plus replaced impervious surface area; or

2. Factors limiting implementation (see Section C.5 of this appendix) are documented and
approved by the Director.
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C.4 Submittal

The submittal requirement to demonstrate compliance with the non-discretionary approach is a site
plan showing the following:

Boundary of the drainage area or, if present, drainage boundaries of subareas;

Total square footage of all new and replaced impervious surface for each area or subarea;
The direction of runoff flow for each area or subarea;

The location and square footage of each area to contain Gl.

C.5 Factors Limiting Implementation of Gl

The following factors may limit implementation of Gl:

Surface slopes cannot be graded to meet the design criteria required for Gl.

The minimum dimensions of the facility cannot be met due to mandatory setbacks as set in the
Stormwater Standards.

Downspout configuration cannot be modified to convey roof runoff to the facility.

Minimum vertical or horizontal clearance from utilities cannot be achieved as required by the
utility owner, or as prescribed in the Marion County Code or administrative rules.

The presence of sensitive areas, including wetlands, riparian corridors, and receiving waters,
precludes using Gl.

Implementing Gl will restrict pedestrian, bicycle, or vehicular access. This does not apply to below
ground Gl facilities.

C.6 Approval Process

The Director may require an applicant to provide an engineering report, signed, and stamped by a
licensed Professional Engineer.
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e WIDTH: 18" MINIMUM
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GENERAL NOTES 1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED  FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED INFILTRATION AREAS PRIOR TO AND DURING.  2. DIMENSIONS: DIMENSIONS: WIDTH: 18" MINIMUM DEPTH OF PLANTER (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 12" SLOPE OF PLANTER: 0.5% OR LESS 3. SETBACKS: SETBACKS: PLANTERS MUST BE MINIMUM OF 5 FEET FROM PROPERTY LINE. 4. OVERFLOW: OVERFLOW: INLET ELEVATION MUST ALLOW FOR 2" OF FREEBOARD, MINIMUM. PROTECT FROM DEBRIS AND SEDIMENT WITH STRAINER OR GRATE. SIZE OVERFLOW FOR THE 50-YEAR DESIGN STORM.  IDENTIFY OVERFLOW ROUTE IN THE STORMWATER MANAGEMENT PLAN. 5. PIPING: PIPING: PERFORATED UNDERDRAIN PIPING: SHALL BE ABS SCH. 40, DUCTILE IRON, OR PVC SCH.40, 6" MINIMUM DIAMETER. PVC NOT ALLOWED ABOVE GROUND.  6. DRAIN ROCK: DRAIN ROCK: SIZE FOR FLOW-THROUGH PLANTER: 1 1/2" - 3/4" WASHED  DEPTH: 12" MINIMUM 7. SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC. SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.  BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC. 8. GROWING MEDIUM: GROWING MEDIUM: DEPTH: 18" MINIMUM FACILITY SURFACE AREA MAY BE REDUCED BY 20% WHEN GROWING MEDIA DEPTH IS INCREASED TO 30" OR MORE. 9. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H.  FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H. 10. PLANTER FOUNDATION AND WALLS: PLANTER FOUNDATION AND WALLS: MATERIALS SHALL BE 4" REINFORCED CONCRETE, OR OTHER DURABLE MATERIAL. CONCRETE WALLS SHALL BE INCLUDED ON FOUNDATION PLANS. INSTALL INVERTED CURB AS NEEDED BETWEEN PLANTER AND ROAD SUBGRADE. WALL HEIGHTS GREATER THAN 24" ABOVE GRADE REQUIRE HANDRAIL. 11. WATERPROOF LINER (IF REQUIRED): WATERPROOF LINER (IF REQUIRED): LINER SHALL BE 30 MIL PVC OR EQUIVALENT, FOR FLOW THROUGH FACILITIES. A WATERPROOF LINER IS NOT REQUIRED IF THE FOUNDATION OR WALL MATERIAL IS WATERPROOF REINFORCED CONCRETE OR APPROVED EQUAL. 12. INSTALL SPLASH PAD TO TRANSITION FROM INLET TO GROWING MEDIUM. SEE DETAIL 007INSTALL SPLASH PAD TO TRANSITION FROM INLET TO GROWING MEDIUM. SEE DETAIL 007 TO TRANSITION FROM INLET TO GROWING MEDIUM. SEE DETAIL 007
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PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED
INFILTRATION AREAS PRIOR TO, DURING AND AFTER CONSTRUCTION.

DIMENSIONS:

e WIDTH: 30" MINIMUM

e DEPTH OF PLANTER (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 127

e SLOPE OF PLANTER: 0.5%Z OR LESS

. SETBACKS:

e PLANTERS MUST BE MINIMUM OF 5 FEET FROM PROPERTY LINE.

. OVERFLOW:

e OVERFLOW ELEVATION MUST ALLOW FOR 12" OF FREEBOARD, MINIMUM.
e SIZE OVERFLOW FOR THE 50—-YEAR DESIGN STORM. IDENTIFY OVERFLOW ROUTE IN THE STORMWATER
MANAGEMENT PLAN.

. DRAIN ROCK:

e SIZE: 1 1/2” — 3/4" WASHED
e DEPTH: 28" MINIMUM

. SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.

GROWING MEDIUM:
e DEPTH: 18" MINIMUM

. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H.
. PLANTER WALLS:

o MATERIALS SHALL BE CONCRETE OR OTHER DURABLE MATERIAL.

e CONCRETE WALLS SHALL BE INCLUDED ON FOUNDATION PLANS.

e INSTALL INVERTED CURB AS NEEDED BETWEEN PLANTERS AND ROAD SUBGRADE.
o WALL HEIGHTS GREATER THAN 24" ABOVE GRADE REQUIRE HANDRAIL.

10WATERPROOF LINER:

e LINER SHALL BE 30 MIL PVC OR EQUIVALENT.
e A WATERPROOF LINER IS NOT REQUIRED IF THE WALL MATERIAL IS WATERPROOF REINFORCED CONCRETE OR
APPROVED EQUAL.

11INSTALL SPLASH PAD TO TRANSITION FROM INLET TO GROWING MEDIUM. SEE DETAIL 007
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GENERAL NOTES 1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED  FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED INFILTRATION AREAS PRIOR TO, DURING AND AFTER CONSTRUCTION.   2. DIMENSIONS: DIMENSIONS: WIDTH: 30" MINIMUM DEPTH OF PLANTER (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 12" SLOPE OF PLANTER: 0.5% OR LESS 3. SETBACKS: SETBACKS: PLANTERS MUST BE MINIMUM OF 5 FEET FROM PROPERTY LINE. 4. OVERFLOW: OVERFLOW: OVERFLOW ELEVATION MUST ALLOW FOR 12" OF FREEBOARD, MINIMUM. SIZE OVERFLOW FOR THE 50-YEAR DESIGN STORM.  IDENTIFY OVERFLOW ROUTE IN THE STORMWATER MANAGEMENT PLAN. 5. DRAIN ROCK: DRAIN ROCK: SIZE: 1 1/2" - 3/4" WASHED  DEPTH: 28" MINIMUM 6. SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.  SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.   BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.  7. GROWING MEDIUM: GROWING MEDIUM: DEPTH: 18" MINIMUM 8. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H.  FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H. 9. PLANTER WALLS: PLANTER WALLS: MATERIALS SHALL BE CONCRETE OR OTHER DURABLE MATERIAL. CONCRETE WALLS SHALL BE INCLUDED ON FOUNDATION PLANS. INSTALL INVERTED CURB AS NEEDED BETWEEN PLANTERS AND ROAD SUBGRADE. WALL HEIGHTS GREATER THAN 24" ABOVE GRADE REQUIRE HANDRAIL. 10. WATERPROOF LINER: WATERPROOF LINER: LINER SHALL BE 30 MIL PVC OR EQUIVALENT. A WATERPROOF LINER IS NOT REQUIRED IF THE WALL MATERIAL IS WATERPROOF REINFORCED CONCRETE OR APPROVED EQUAL. 11. INSTALL SPLASH PAD TO TRANSITION FROM INLET TO GROWING MEDIUM. SEE DETAIL 007INSTALL SPLASH PAD TO TRANSITION FROM INLET TO GROWING MEDIUM. SEE DETAIL 007 TO TRANSITION FROM INLET TO GROWING MEDIUM. SEE DETAIL 007
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EXISTING SUBGRADE

GENERAL NOTES

1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED
INFILTRATION AREAS PRIOR TO, AND DURING CONSTRUCTION. UNLESS REQUIRED BY SITE CONDITIONS, UNLINED RAIN
GARDENS ARE PREFERRED TO MAXIMIZE ONSITE INFILTRATION.

2. DIMENSIONS:

e DEPTH OF BASIN (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 127
e FLAT BOTTOM WIDTH: 18" MINIMUM

e SIDE SLOPES OF BASIN: 3:1 MAXIMUM

e SLOPE OF RAIN GARDEN: 0.5% OR LESS

3. SETBACKS:

e FILTRATION RAIN GARDEN MUST BE 10" FROM FOUNDATIONS AND 5° FROM PROPERTY LINES UNLESS APPROVED BY
BUILDING OFFICIAL.
4. OVERFILOW:
e OVERFLOW REQUIRED. INLET ELEVATION MUST ALLOW FOR 2" OF FREEBOARD, MINIMUM.
e PROTECT FROM DEBRIS AND SEDIMENT WITH STRAINER OR GRATE.
e SIZE OVERFLOW FOR THE 50—-YEAR DESIGN STORM. IDENTIFY OVERFLOW ROUTE IN THE STORMWATER
MANAGEMENT PLAN.
5. PIPING:
e PERFORATED UNDERDRAIN PIPING: SHALL BE ABS SCH. 40, DUCTILE IRON, OR PVC SCH.40. MINIMUM DIAMETER IS
6"
6. DRAIN ROCK:
e SIZE: 1 1/2" to 3/4"-0 WASHED
e DEPTH: 18" MINIMUM
7. SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.
8. GROWING MEDIUM:
e DEPTH: 18" MINIMUM
e FACILITY SURFACE AREA MAY BE REDUCED BY 20% WHEN GROWING MEDIA DEPTH IS INCREASED TO 30” OR MORE.

9. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H.

1OWATERPROOF LINER (IF REQUIRED): SHALL BE 30 MIL PVC OR EQUIVALENT.

11INSTALL SPLASH PAD TO TRANSITION FROM INLETS TO GROWING MEDIUM. SEE DETAIL 007.

MARION COUNTY DEPARTMENT OF PUBLIC WORKS

'Y N/

TREATMENT RAIN GARDEN

( REVISIONS
DATE: DESCRIPTION_OF CHANGES: BY:
NONE

CREATION DATE: REVISION DATE: SCALE: SHEET:

00,/00,/0000 |00,/00,/0000 N.T.S 003



AutoCAD SHX Text
LINER IF REQUIRED (NOTE 10)

AutoCAD SHX Text
UNDERDRAIN PIPE TO RUN LONGITUDINALLY THROUGH LENGTH OF FACILITY (NOTE 5)

AutoCAD SHX Text
TO APPROVED DISCHARGE POINT

AutoCAD SHX Text
DOMED DRAIN STRUCTURE 

AutoCAD SHX Text
OVERFLOW ELEVATION

AutoCAD SHX Text
3:1 MAX SIDE SLOPES

AutoCAD SHX Text
FILTER FABRIC (NOTE 7)

AutoCAD SHX Text
FOR PARKING LOTS, TIRE STOPS OR CURBS WITH CLEAR FLOW CUTOUTS (SEE DETAIL 009)

AutoCAD SHX Text
SPLASH PAD (NOTE 11)

AutoCAD SHX Text
FILE: G:\ENGINEERING\PROJECTCENTRAL\PROJECTS, NON-CIP\STORMWATERSTANDARDSUPDATE\CAD\DRAFTING\STORMWATER STANDARD DETAILS.DWG  PLOTTED: 2022/06/08 1:45 PMG:\ENGINEERING\PROJECTCENTRAL\PROJECTS, NON-CIP\STORMWATERSTANDARDSUPDATE\CAD\DRAFTING\STORMWATER STANDARD DETAILS.DWG  PLOTTED: 2022/06/08 1:45 PM  PLOTTED: 2022/06/08 1:45 PM2022/06/08 1:45 PM

AutoCAD SHX Text
MARION COUNTY DEPARTMENT OF PUBLIC WORKS

AutoCAD SHX Text
SHEET:

AutoCAD SHX Text
CREATION DATE:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
REVISION DATE:

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DESCRIPTION OF CHANGES:

AutoCAD SHX Text
BY:

AutoCAD SHX Text
TREATMENT RAIN GARDEN

AutoCAD SHX Text
00/00/0000

AutoCAD SHX Text
00/00/0000

AutoCAD SHX Text
N.T.S

AutoCAD SHX Text
003

AutoCAD SHX Text
NONE

AutoCAD SHX Text
GENERAL NOTES 1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED  FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED INFILTRATION AREAS PRIOR TO, AND DURING CONSTRUCTION.  UNLESS REQUIRED BY SITE CONDITIONS, UNLINED RAIN GARDENS ARE PREFERRED TO MAXIMIZE ONSITE INFILTRATION. 2. DIMENSIONS: DIMENSIONS: DEPTH OF BASIN (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 12" FLAT BOTTOM WIDTH: 18" MINIMUM SIDE SLOPES OF BASIN: 3:1 MAXIMUM SLOPE OF RAIN GARDEN: 0.5% OR LESS 3. SETBACKS: SETBACKS: FILTRATION RAIN GARDEN MUST BE 10' FROM FOUNDATIONS AND 5' FROM PROPERTY LINES UNLESS APPROVED BY BUILDING OFFICIAL. 4. OVERFLOW: OVERFLOW: OVERFLOW REQUIRED. INLET ELEVATION MUST ALLOW FOR 2" OF FREEBOARD, MINIMUM. PROTECT FROM DEBRIS AND SEDIMENT WITH STRAINER OR GRATE. SIZE OVERFLOW FOR THE 50-YEAR DESIGN STORM.  IDENTIFY OVERFLOW ROUTE IN THE STORMWATER MANAGEMENT PLAN. 5. PIPING: PIPING: PERFORATED UNDERDRAIN PIPING: SHALL BE ABS SCH. 40, DUCTILE IRON, OR PVC SCH.40. MINIMUM DIAMETER IS 6".  6. DRAIN ROCK: DRAIN ROCK: SIZE: 1 1/2"  to 3/4"-0 WASHED  DEPTH: 18" MINIMUM 7. SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.  SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.   BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.  8. GROWING MEDIUM: GROWING MEDIUM: DEPTH: 18" MINIMUM FACILITY SURFACE AREA MAY BE REDUCED BY 20% WHEN GROWING MEDIA DEPTH IS INCREASED TO 30" OR MORE. 9. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H.  FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H. 10. WATERPROOF LINER (IF REQUIRED): SHALL BE 30 MIL PVC OR EQUIVALENT. WATERPROOF LINER (IF REQUIRED): SHALL BE 30 MIL PVC OR EQUIVALENT.  SHALL BE 30 MIL PVC OR EQUIVALENT. 11. INSTALL SPLASH PAD TO TRANSITION FROM INLETS TO GROWING MEDIUM. SEE DETAIL 007.INSTALL SPLASH PAD TO TRANSITION FROM INLETS TO GROWING MEDIUM. SEE DETAIL 007. TO TRANSITION FROM INLETS TO GROWING MEDIUM. SEE DETAIL 007.
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GENERAL NOTES

1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED
INFILTRATION AREAS PRIOR TO, DURING AND AFTER CONSTRUCTION.
2. DIMENSIONS:
e DEPTH OF BASIN (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 127
e FLAT BOTTOM WIDTH: 3’ MINIMUM
e SIDE SLOPES OF BASIN: 3:1 MAXIMUM
e SLOPE OF RAIN GARDEN: 0.5% OR LESS
3. SETBACKS:
o INFILTRATION RAIN GARDEN MUST BE 10’ FROM FOUNDATIONS AND 5° FROM PROPERTY LINES.
4. OVERFLOW:
e SIZE OVERFLOW FOR THE 50—YEAR DESIGN STORM. IDENTIFY OVERFLOW ROUTE IN THE STORMWATER
MANAGEMENT PLAN.

5. DRAIN ROCK:

e SIZE: 1 1/2”" TO 3/4"— WASHED

e DEPTH: 18"
6. SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.
7. GROWING MEDIUM:

e DEPTH: 18" MINIMUM
. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H.
. INSTALL SPLASH PAD TO TRANSITION FROM INLETS TO GROWING MEDIUM. SEE DETAIL 007

©

MARION COUNTY DEPARTMENT OF PUBLIC WORKS

'Y N/
INFILTRATION RAIN
GARDEN

( REVISIONS
DATE: DESCRIPTION_OF CHANGES: BY:
NONE

CREATION DATE: REVISION DATE: SCALE: SHEET:

00,/00,/0000 |00,/00,/0000 N.T.S 004



AutoCAD SHX Text
FILTER FABRIC (NOTE 6)

AutoCAD SHX Text
FOR PARKING LOTS, TIRE STOPS OR CURBS WITH CLEAR FLOW CUTOUTS (SEE DETAIL 007)

AutoCAD SHX Text
SPLASH PAD (NOTE 9)

AutoCAD SHX Text
OVERFLOW ELEVATION

AutoCAD SHX Text
DOME DRAIN STRUCTURE

AutoCAD SHX Text
TO APPROVED DISCHARGE POINT

AutoCAD SHX Text
FILE: G:\ENGINEERING\PROJECTCENTRAL\PROJECTS, NON-CIP\STORMWATERSTANDARDSUPDATE\CAD\DRAFTING\STORMWATER STANDARD DETAILS.DWG  PLOTTED: 2022/06/08 1:45 PMG:\ENGINEERING\PROJECTCENTRAL\PROJECTS, NON-CIP\STORMWATERSTANDARDSUPDATE\CAD\DRAFTING\STORMWATER STANDARD DETAILS.DWG  PLOTTED: 2022/06/08 1:45 PM  PLOTTED: 2022/06/08 1:45 PM2022/06/08 1:45 PM

AutoCAD SHX Text
MARION COUNTY DEPARTMENT OF PUBLIC WORKS

AutoCAD SHX Text
SHEET:

AutoCAD SHX Text
CREATION DATE:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
REVISION DATE:

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DESCRIPTION OF CHANGES:

AutoCAD SHX Text
BY:

AutoCAD SHX Text
INFILTRATION RAIN GARDEN

AutoCAD SHX Text
00/00/0000

AutoCAD SHX Text
00/00/0000

AutoCAD SHX Text
N.T.S

AutoCAD SHX Text
004

AutoCAD SHX Text
NONE

AutoCAD SHX Text
GENERAL NOTES 1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED  FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED INFILTRATION AREAS PRIOR TO, DURING AND AFTER CONSTRUCTION.   2. DIMENSIONS: DIMENSIONS: DEPTH OF BASIN (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 12" FLAT BOTTOM WIDTH: 3' MINIMUM SIDE SLOPES OF BASIN: 3:1 MAXIMUM SLOPE OF RAIN GARDEN: 0.5% OR LESS 3. SETBACKS: SETBACKS: INFILTRATION RAIN GARDEN MUST BE 10' FROM FOUNDATIONS AND 5' FROM PROPERTY LINES. 4. OVERFLOW: OVERFLOW: SIZE OVERFLOW FOR THE 50-YEAR DESIGN STORM.  IDENTIFY OVERFLOW ROUTE IN THE STORMWATER MANAGEMENT PLAN. 5. DRAIN ROCK: DRAIN ROCK: SIZE: 1 1/2" TO 3/4"- WASHED  DEPTH: 18"  6. SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.  SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.   BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.  7. GROWING MEDIUM: GROWING MEDIUM: DEPTH: 18" MINIMUM 8. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H.  FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H. 9. INSTALL SPLASH PAD TO TRANSITION FROM INLETS TO GROWING MEDIUM. SEE DETAIL 007INSTALL SPLASH PAD TO TRANSITION FROM INLETS TO GROWING MEDIUM. SEE DETAIL 007 TO TRANSITION FROM INLETS TO GROWING MEDIUM. SEE DETAIL 007
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LONGITUDINALLY THROUGH LENGTH OF

FACILITY IF REQUIRED (NOTE 5)
GENERAL NOTES

1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED
INFILTRATION AREAS PRIOR TO, AND DURING CONSTRUCTION. UNLESS REQUIRED BY SITE CONDITIONS, UNLINED
SWALES ARE PREFERRED TO ALLOW MAXIMUM INFILTRATION.

2. DIMENSIONS:

e DEPTH OF SWALE (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 6”

e LONGITUDINAL SLOPE OF SWALE: NO LESS THAN 0.3% AND NO MORE THAN 6.0%. INSTALL CHECK DAM IF OVER
4.0%. SEE NOTE 12.

e FLAT BOTTOM WIDTH: 2’ MINIMUM

e SIDE SLOPES OF SWALE: 3:1 MAXIMUM

3. SETBACKS:

e FILTRATION SWALES MUST BE 10’ FROM FOUNDATIONS AND 5’ FROM PROPERTY LINES UNLESS APPROVED BY
BUILDING OFFICIAL.
4. OVERFLOW:
e INLET ELEVATION MUST ALLOW FOR 6” OF FREEBOARD, MINIMUM.
e PROTECT FROM DEBRIS AND SEDIMENT WITH STRAINER OR GRATE.
e SIZE OVERFLOW FOR THE 50—-YEAR DESIGN STORM. IDENTIFY OVERFLOW ROUTE IN THE STORMWATER
MANAGEMENT PLAN.
5. PIPING:
e PERFORATED UNDERDRAIN PIPING: SHALL BE ABS SCH. 40, DUCTILE IRON, OR PVC SCH.40. MINIMUM DIAMETER IS
6”. PVC NOT ALLOWED ABOVE GROUND.
e OVERFLOW PIPING: SHALL BE ABS SCH. 40, DUCTILE IRON, OR PVC SCH. 40 AND SHALL NOT BE PERFORATED.
MINIMUM DIAMETER IS 6. PVC NOT ALLOWED ABOVE GROUND.
6. DRAIN ROCK (IFF REQUIRED):
e SIZE: 1 1/2" — 3/4” WASHED
e DEPTH: 12"
7. SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.
8. GROWING MEDIUM:
e 12”7 MINIMUM

9. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H.

10WATERPROOF LINER (IF REQUIRED): SHALL BE 30 MIL PVC OR EQUIVALENT.

11INSTALL SPLASH PAD TO TRANSITION FROM INLETS TO GROWING MEDIUM. SEE DETAIL 007

12.CHECK DAMS: SHALL BE REQUIRED FOR OVER 4% SLOPE, SHALL BE SPACED AT A MAXIMUM 2-FOOT ELEVATION
INTERVALS. MAINTAIN 4 — 10 INCH DEEP ROCK CHECK DAMS AT DESIGN INTERVALS. INTERMEDIATE FLOW SPREADERS
SHALL BE INSTALLED AT A MINIMUM 50—FT INTERVALS.
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GENERAL NOTES

1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED
INFILTRATION AREAS PRIOR TO, DURING AND AFTER CONSTRUCTION.
2. DIMENSIONS:
e DEPTH OF SWALE (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 6"
e LONGITUDINAL SLOPE OF SWALE: 0.5% TO 6.0%
e FLAT BOTTOM WIDTH: 2°
e SIDE SLOPES OF SWALE: 3:1 MAXIMUM
3. SETBACKS:
o INFILTRATION VEGETATED SWALES MUST BE 10’ FROM FOUNDATIONS AND 5’ FROM PROPERTY LINES.
4. OVERFLOW:
e SIZE OVERFLOW FOR THE 50—-YEAR DESIGN STORM. IDENTIFY OVERFLOW ROUTE IN THE STORMWATER
MANAGEMENT PLAN.
5. DRAIN ROCK (IF REQUIRED):
e SIZE: 1 1/2" — 3/4"— WASHED
e DEPTH: 12"
6. SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM SHALL BE WITH FILTER FABRIC.
7. GROWING MEDIUM:
e 12”7 MINIMUM
8. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX H.
9. SPLASH PAD TO TRANSITION FROM INLETS TO GROWING MEDIUM. SEE DETAIL 007
10.CHECK DAMS: REQUIRED FOR OVER 4% SLOPE, SHALL BE SPACED AT A MAXIMUM 2—-FOOT ELEVATION INTERVALS.

DRAIN ROCK IF REQUIRED (NOTE 5)

MAINTAIN 4 — 10 INCH DEEP ROCK CHECK DAMS AT DESIGN INTERVALS. INTERMEDIATE FLOW SPREADERS SHALL BE

INSTALLED AT A MINIMUM 50—FOOT INTERVALS.
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Appendix E-1  Operations and Maintenance (0&M) Manual Outline

1. Project Description

a.
b.

C.

Project Location Address
Project Description

Size of Project Site

2. Description of Site and Stormwater Management Facilities

a. Summary of overall site stormwater management
b. Table identifying each stormwater facility, its size, the stormwater source to each
facility, square footage of impervious surface treated, and discharge point
c. Site map or figure showing specific location of each stormwater facility
d. Identification of who will assume responsibility for ongoing operations and maintenance
e. Design Specifications of Stormwater Facility(ies)
f. Describe O&M Equipment and Accessibility
3. Schedule
a. When and how often each facility will be inspected
b. Specific intervals between particular operations and maintenance tasks
c. Definition of what size storm require additional inspections
d. Irrigation schedule (if applicable)
4. Procedures
a. Specific procedures for each facility type
b. Likely deficiencies and corresponding corrective actions
c. Course of action for unexpected deficiencies
d. If vegetation is part of a facility, describe the vegetation management procedures to

be employed to ensure that adequate vegetation cover is preserved

5. Inspection and Maintenance Logs*

a.

Example and instructions for maintaining required logs

* Required for facilities serving commercial facilities, but not required for facilities serving only one single
family residence.

Marion County Stormwater Quality Treatment Engineering Standards E-1



Appendix E-2 Facility-specific Maintenance Activities

Biofiltration Swales

1. Description: Swales are planted or grassed open channels that trap pollutants by filtering and
slowing flows, allowing particles to settle out. The swale should drain within 48 hours of a storm
event.

2. Schedule: All facility components, vegetation, and source controls shall be inspected for proper
operations and structural stability, at a minimum, quarterly for the first 2 years from the date of
installation, 2 times per year thereafter, and within 48 hours after each 2-year storm event.
Other than for facilities serving only one single family residence, the facility owner must keep a
log, recording all inspection dates, observations, and maintenance activities.

3. Procedures:
a. Required inspection and maintenance:

» Swale Inlet (such as curb cuts or pipes) shall maintain a non-turbulent flow of water
entering the swale.

- Source of erosion shall be identified and controlled when native soil is exposed, or
erosion channels are forming.

- Sediment accumulation shall be hand-removed with minimum damage to vegetation
using proper erosion control measures. Sediment shall be removed if it is more than
4" thick.

- Inlet shall be cleared when capacity is reduced by 50%. Sources of sediment and
debris shall be identified and corrected.

- Rock splash pads shall be replenished with in kind material to prevent erosion.

» Side Slopes shall be maintained to prevent erosion that introduces sediment into the
swale.

- Slopes shall be stabilized and planted using appropriate erosion control measures
when any native soil is exposed or erosion channels are forming.

* Swale Media shall allow stormwater to percolate uniformly through the landscape swale.
If the swale does not drain within 48 hours, it shall be tilled and replanted according to
design specifications.

- Annual or semi-annual tilling shall be implemented if compaction or clogging
continues. Mechanical tilling is preferred, but hand tilling is allowed.

- Debris in quantities that inhibit operation shall be removed routinely (e.g., no less
than twice a year), or upon discovery.

* Swale Outlet shall maintain sheet flow of water exiting swale unless a collection drain is
used. Source of erosion damage shall be identified and controlled when native soil is
exposed or erosion channels are forming.

- Outlets such as drains and overland flow paths shall be cleared when 25% of the
conveyance capacity is plugged.

— Sources of sediment and debris shall be identified and corrected.
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Appendix E: Maintenance Information Revised January 2022

Vegetation shall be healthy and dense enough to provide filtering while protecting
underlying soils from erosion. Mulch shall be replenished as needed to ensure survival of
vegetation. Establish and maintain 70 percent or greater vegetative cover.

- Vegetation, large shrubs or trees that interfere with landscape swale operation shall
be pruned or permanently removed.

- Fallen leaves and debris from deciduous plant foliage shall be removed frequently
(every two to four weeks in the Fall/Winter).

- Grassy swales shall be mowed to keep grass 4” to 9” in height. Clippings shall be
removed to remove pollutants absorbed in grasses.

- Prohibited (e.g. Nuisance and invasive) vegetation shall be removed when
discovered. Care should be taken to leave the mulch and remove vegetation. Invasive
vegetation contributing up to 25% of vegetation of all species shall be removed.

- Dead vegetation and woody material shall be removed when swale function is
impaired. Vegetation shall be replaced within 3 months, or immediately if required to
maintain cover density and control erosion where soils are exposed.

Check Dams shall control and distribute flow.

- Causes for altered water flow shall be identified, and obstructions cleared upon
discovery.

- Causes for channelization shall be identified and repaired.

b. Other Required Actions:

Debris and Litter shall be removed to ensure stormwater conveyance and to prevent
clogging of inlet drains and interference with plant growth.

Spill Prevention measures shall be exercised when handling substances that
contaminate stormwater. Releases of pollutants shall be corrected as soon as identified.

Training and/or written guidance information for operating and maintaining swales shall
be provided to all property owners and tenants. A copy of the O&M Manual shall be
provided to all property owners and tenants.

Access to the swale shall be provide access to maintain, repair and/or replace the
infrastructure. Egress and ingress routes shall be maintained to design standards.
Roadways shall be maintained to accommodate size and weight of vehicles, if applicable.

- Gravel or ground cover shall be added if erosion occurs, e.g., due to vehicular or
pedestrian traffic.

Insects & Rodents shall not be harbored in the swale. Pest control measures shall be
taken when insects/rodents are found to be present.

END OF MAINTENANCE ACTIVITIES FOR
BIOFILTRATION SWALES

Marion County Stormwater Quality Treatment Engineering Standards E-3



Appendix E: Maintenance Information Revised January 2022

Planter Boxes (Infiltration and Treatment Facilities)

1. Description: Planters are designed to allow runoff to filter through layers of topsoil (thus
capturing pollutants) and then either infiltrate into the native soils (infiltration planter) or be
collected in a pipe to be discharged off-site (flow-through planter). The flow-through planter is
designed with an impervious bottom or is placed on an impervious surface.

2. Schedule: All facility components and vegetation shall be inspected for proper operations and
structural stability. These inspections shall occur, at a minimum, quarterly for the first 2 years
from the date of installation, 2 times per year thereafter, and within 48 hours after each major
storm event. Other than for a facility serving only one single family residence, the facility owner
must keep a log, recording all inspection dates, observations, and maintenance activities.

3. Procedures:

a. Required inspection and maintenance:

Downspout from rooftop or sheet flow from paving allows unimpeded stormwater flow to
the planter.

— Debris shall be removed routinely (e.g., no less than every 6 months) and upon
discovery.

- Damaged pipe shall be repaired upon discovery.
- Ensure no barriers are at the downspouts (i.e. wheel stops).

Splash Blocks prevent splashing against adjacent structures and convey water without

disrupting media.

- Major deficiencies in structure such as cracking, rotting, and failure shall be repaired.
Hairline fractures are appropriate.

Planter Reservoir receives and retains storm water prior to infiltration. Water should
drain from reservoir within 3-4 hours of storm event.

- Sources of clogging shall be identified and corrected.

- If surface ponding occurs for extended periods, add organic compost and sand and
re-till until infiltration performance is enhanced. If this proves ineffective, topsoil may
need to be replaced altogether.

Filter Media consisting of engineered media (i.e. sand, gravel, and topsoil) shall allow
stormwater to percolate uniformly through the planter.

- The planter shall be excavated and cleaned, and gravel or soil shall be replaced to
correct low infiltration rates (i.e. water doesn’t drain in 3 to 4 hours).

- Holes greater than 6-inches that are not consistent with the design and allow water
to flow directly through the planter to the soil below the facility shall be plugged.

- Sediment accumulation shall be hand removed with minimum damage to vegetation
using proper erosion control measures. Sediment shall be removed if it is more than
4 inches thick or so thick as to damage or kill vegetation.

- Litter and debris shall be removed routinely (e.g., no less than quarterly) and upon
discovery.

- Planter shall contain mulch, filter media and vegetation.

— Structural deficiencies in the planter including rot, cracks, and failure shall be
repaired.
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Overflow Pipe safely conveys flow exceeding reservoir capacity to an approved
stormwater receiving system.

- Overflow pipe shall be cleared of sediment and debris when 50% of the conveyance
capacity is plugged.
- Damaged pipe shall be repaired or replaced upon discovery.

Vegetation shall be healthy and dense enough to provide filtering while protecting
underlying soils from erosion.

- Mulch shall be replenished at least annually.

- Vegetation, large shrubs or trees that limit access or interfere with planter operation
shall be pruned or removed.

- Fallen leaves and debris from any tree or plant foliage shall be raked and removed.
Care should be taken to leave the mulch as leaves and debris are removed.

- Prohibited (e.g. Nuisance or invasive) vegetation shall be removed when discovered.
Care should be taken to leave the mulch and remove vegetation. Invasive vegetation
contributing up to 25% of vegetation of all species shall be removed.

- Dead vegetation shall be removed.

- Vegetation shall be replaced to provide at least 90% coverage or when planter
function is impaired. Vegetation shall be replaced within a specific timeframe, either
3 months, or immediately if required to maintain cover density and control erosion
where soils are exposed (which ever comes first).

b. Other Required Actions:

Debris and Litter shall be removed to ensure stormwater infiltration and to prevent
clogging of overflow drains and interference with plant growth.

Spill Prevention measures shall be exercised when handling substances that
contaminate stormwater. Releases of pollutants shall be corrected as soon as identified.

Training and/or written guidance information for operating and maintaining stormwater
planters shall be provided to all property owners and tenants. A copy of the O&M Manual
shall be provided to all property owners and tenants.

Access to the stormwater planter shall be safe and efficient. Egress and ingress routes
shall be maintained to design standards in Section 7.3 of the Stormwater Standards
Roadways shall be maintained to accommodate size and weight of vehicles, if applicable.

- Obstacles preventing maintenance personnel and/or equipment access to the
stormwater planter shall be removed.

- Gravel or ground cover shall be added if erosion occurs, e.g., due to vehicular or
pedestrian traffic.

Insects & Rodents shall not be harbored in the stormwater planter. Pest control
measures shall be taken when insects/rodents are found to be present.

END OF MAINTENANCE ACTIVITIES FOR
PLANTERS
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Appendix E: Maintenance Information

Rain Gardens (Infiltration and Treatment Facilities)

1. Description: A rain garden is a vegetated depression created by excavation, berms, or small
dams to provide for short-term ponding of surface water until it percolates into the soil. The basin

shall infiltrate stormwater within 24 hours.

2. Schedule: All facility components and vegetation shall be inspected for proper operations and
structural stability, at a minimum, quarterly for the first 2 years from the date of installation,
2 times per year thereafter, and within 48 hours after each major storm event. Other than for
facilities serving only one single family residence, the facility owner must keep a log, recording all

inspection dates, observations, and maintenance activities.

3. Procedures:

a. Required inspection and maintenance:

Basin Inlet shall assure unrestricted stormwater flow to the vegetated basin.

- Sources of erosion shall be identified and controlled when native soil is exposed or
erosion channels are present.

- Inlet shall be cleared when conveyance capacity is plugged.

- Rock splash pads shall be replenished to prevent erosion.
Embankment, Dikes, Berms & Side Slopes retain water in the rain garden.
- Structural deficiencies shall be corrected upon discovery.

- Slopes shall be stabilized using appropriate erosion control measures when soil is
exposed/ flow channels are forming.

- Sources of erosion damage shall be identified and controlled.

Overflow or Emergency Spillway conveys flow exceeding reservoir capacity to an
approved stormwater receiving system.

- Overflow shall be cleared when 25% of the conveyance capacity is plugged.

- Sources of erosion damage shall be identified and controlled when soil is exposed.
- Rocks or other armament shall be replaced when only one layer of rock exists.
Filter Media shall allow stormwater to percolate uniformly through the rain garden.

- If water remains 36 to 48 hours after storm, sources of possible clogging shall be
identified and corrected.

- Basin shall be raked and, if necessary, soil shall be excavated, and cleaned or
replaced.

Sediment and Debris Management shall prevent loss of rain garden volume caused by
sedimentation.

- Sediment and debris exceeding 4” in depth shall be removed every 2-5 years or
sooner if performance is affected.

Vegetation shall be healthy and dense enough to provide filtering while protecting
underlying soils from erosion.

- Mulch shall be replenished as needed to ensure healthy plant growth.

- Vegetation, large shrubs or trees that limit access or interfere with basin operation
shall be pruned or removed.

Marion County Stormwater Quality Treatment Engineering Standards
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- Grass shall be mowed to 47-9” high and grass clippings shall be removed no less
than 2 times per year.

- Fallen leaves and debris from deciduous plant foliage shall be raked and removed.

- Prohibited (e.g. Nuisance or invasive vegetation) shall be removed when discovered.
Care should be taken to leave the mulch and remove vegetation. Invasive vegetation
contributing up to 25% of vegetation of all species shall be removed.

- Dead vegetation shall be removed when rain garden function is impaired. Vegetation
shall be replaced within 3 months, or immediately if required to control erosion.

- lrrigation schedules should be adjusted during the growing season to provide the
minimum water necessary to maintain plant health and to maintain the available
pore space for infiltration.

b. Other Required Actions:

Debris and Litter shall be removed to ensure stormwater infiltration and to prevent
clogging of overflow drains and interference with plant growth.

- Restricted sources of sediment and debris, such as discarded lawn clippings, shall be
identified and prevented.

Spill Prevention measures shall be exercised when handling substances that
contaminate stormwater. Releases of pollutants shall be corrected as soon as identified.

Training and/or written guidance information for operating and maintaining rain gardens
shall be provided to all property owners and tenants. A copy of the O&M Manual shall be
provided to all property owners and tenants.

Access to the rain garden shall be safe and efficient. Egress and ingress routes shall be
maintained to design standards in Section 7.3 of the Stormwater Standards.

- Obstacles preventing maintenance personnel and/or equipment access to the rain
garden shall be removed.

— Gravel or ground cover shall be added if erosion occurs, e.g., due to vehicular or
pedestrian traffic.

Insects & Rodents shall not be harbored in the rain garden. Pest control measures shall
be taken when insects/rodents are found to be present.

END OF MAINTENANCE ACTIVITIES FOR
RAIN GARDENS

Marion County Stormwater Quality Treatment Engineering Standards E-7



Appendix E: Maintenance Information

Revised January 2022

Pervious Pavement

1. Description: Pervious pavement is a permeable pavement surface with an underlying stone
reservoir that temporarily stores surface runoff before infiltrating into the subsoil or being
collected in underlying drainpipes and being discharged off-site. Pervious pavement accepts only
precipitation, not stormwater runoff directed to it from other sources.

2. Schedule: All facility components, vegetation, and source controls shall be inspected for proper
operations and structural stability, at a minimum, quarterly for the first 2 years from the date of
installation, 2 times per year thereafter, and within 48 hours after each major storm event. Other
than for facilities serving only one, single-family residence, the facility owner must keep a log,
recording all inspection dates, observations, and maintenance activities.

3. Procedures

a. Required inspection and maintenance:

Surface: The surface shall be kept clean and free of leaves, debris, and sediment. The
surface shall not be overlaid with an impermeable paving surface.

- Regular sweeping shall be implemented for porous asphalt or concrete systems.
Overflows are used in the event that the facility’s infiltration capacity is exceeded.

- Overflow devices shall be inspected for obstructions or debris, which shall be
removed upon discovery.

- Overflow or emergency spillways shall be capable of transporting high flows of
stormwater to an approved stormwater receiving system.

- Sources of erosion damage shall be identified and controlled when native soil is
exposed near the overflow structure.

Vegetation (where applicable)

- Vegetation and large shrubs/trees that limit access or interfere with porous
pavement operation shall be pruned.

- Fallen leaves and debris from deciduous plant foliage shall be raked and removed.

b. Other Required Actions:

Source Control measures prevent pollutants from mixing with stormwater. Typical non-
structural control measures include raking and removing leaves, street sweeping,
vacuum sweeping, limited and controlled application of pesticides and fertilizers, and
other good house keeping practices.

Spill Prevention measures shall be exercised when handling substances that can
contaminate stormwater. Releases of pollutants shall be corrected as soon as identified.

Training and/or written guidance information for operating and maintaining pervious
pavement shall be provided to all property owners and tenants. A copy of the O&M
Manual shall be provided to all property owners and tenants.

Access to the pervious pavement shall be safe and efficient. Egress and ingress routes
shall be maintained to design standards in Section 7.3 of the Stormwater Standards.
Obstacles preventing maintenance personnel and/or equipment access to the porous
pavement shall be removed.
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* Debris and Litter shall be removed to prevent clogging.

* Signage may serve to educate people about the importance or function of the site's
stormwater protection measures. It may also discourage behaviors that adversely affect
stormwater protection measures. For example, if debris is a problem, a sign reminding
people not to litter may partially solve the problem. Broken or defaced signs shall be
replaced or repaired.

END OF MAINTENANCE ACTIVITIES FOR
PERVIOUS PAVEMENT
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Green Roofs

1. Description: Vegetated roofs are roof systems that retain and filter stormwater and provide
aesthetic and energy conservation benefits.

2.

Schedule: All elements shall be inspected once a month from April through September. Other
than a green roof on the house, shed, or garage of a single-family residence, the facility owner
must keep a log, recording all inspection dates, observations, and maintenance activities.

Procedures: All facility components, including soil substrate or growth medium, vegetation,
drains, irrigation systems (if applicable), membranes, and roof structure shall be inspected for
proper operations, integrity of the waterproofing, and structural stability throughout the life of the

roof.

a. Required inspection and maintenance:

Soil Substrate/Growing Medium shall be inspected for evidence of erosion from wind or
water.

- If erosion channels are evident, they shall be stabilized with additional soil
substrate/growth medium and covered with additional plants.

Structural Components shall be operated and maintained in accordance with
manufacturer’s requirements. Drain Inlets shall be kept unrestricted.

- Inlet pipe shall be cleared when soil substrate, vegetation, debris or other materials
clog the drain inlet. Sources of sediment and debris shall be identified and corrected.

- Determine if drain inlet pipe is in good condition and correct as needed.

Debris and Litter shall be removed to prevent clogging of inlet drains and interference
with plant growth.

Vegetation shall be maintained to provide 90% plant cover.

- During the Establishment Period, plants shall be replaced once per month as
needed. During the long-term period, dead plants shall generally be replaced once
per year in the fall months.

- Fallen leaves and debris from deciduous plant foliage shall be removed.

- Prohibited (e.g. Nuisance and invasive) vegetation shall be removed when
discovered. Care should be taken to leave the mulch and remove vegetation. Invasive
vegetation contributing up to 25% of vegetation of all species shall be removed.

- Dead vegetation shall be removed and replaced with new plants.

- Weeding shall be manual with no herbicides or pesticides used. Weeds shall be
removed regularly and not allowed to accumulate.

- Fertilization is not necessary and fertilizers shall not be applied.

- During drought conditions, mulch or shade cloth may be applied to prevent excess
solar damage and water loss.

- Mowing of grasses shall occur as needed. Clippings shall be removed.
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b. Other Required Actions:

Irrigation can be accomplished either through hand watering or automatic sprinkler
systems. If automatic sprinklers are used, manufacturers’ instructions for operations and
maintenance shall be followed.

— During the Establishment Period (1-3 years), water sufficient to assure plant
establishment and not to exceed % inch of water once every 3 days shall be applied.

— During the long-term period (3+ years), water sufficient to maintain plant cover and
not to exceed ¥ inch of water once every 14 days shall be applied.

Spill Prevention measures from mechanical systems located on roofs shall be exercised
when handling substances that can contaminate stormwater. Releases of pollutants
shall be corrected as soon as identified.

Training and/or written guidance information for operating and maintaining green roofs
shall be provided to all property owners and tenants. A copy of the O&M Manual shall be
provided to all property owners and tenants.

Access and Safety to the green roof shall be safe and efficient.

- Egress and ingress routes shall be maintained to design standards in Section 7.3 of
the Stormwater Standards. Walkways shall be clear of obstructions and maintained
to design standards.

Insects shall not be harbored on the green roof.

Standing water creating an environment for development of insect larvae shall be
eliminated by manual means. Chemical sprays shall not be used.

END OF MAINTENANCE ACTIVITIES FOR
GREEN ROOFS
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Appendix E-3. O0&M Stormwater BMP - Inspection Form

Information from Inspection

Location: Stormwater Management Facility #:
Date:

Reason for Inspection:

Maintenance Needed: [ Yes (1 No If yes, date of inspection:
Description of BMP:

Condition Identified:
[] Standing Water [] Trash
[[] Unmaintained Vegetation [] Excessive Sediment (1/3 of total facility depth)
[] Clogged Outlet Structure or Orifice Control  [_] Other:

Description of Issue(s):

Outfall Inspection Linked to GIS: []Yes [J No Issue Solved?: [ Yes ] No

Inspection Pictures (attached larger photos, if needed)

thumbnail image thumbnail image thumbnail image

thumbnail image thumbnail image thumbnail image

Comments/Follow-Up ltems:

Inspector Signature: Date:
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Appendix E-4. Declaration of Covenants for Stormwater Facility
Maintenance

Name (“Owner”) as the owner of real property and improvements located in Marion County, Oregon,
(hereinafter the “Property”) creates this Declaration of Covenants for Stormwater Facility Maintenance
(hereinafter “Declaration”) affecting the real property described as follows:

Property description as in the records of Marion County, Oregon;

The express purpose of this Declaration is to cause the Owner of the Property to have knowledge of, and be
subject to performing the Operation and Maintenance (O&M) of the stormwater management facilities
(“Facility”) located on the listed Lots.

The County’s Public Works (PW) Engineering Department has approved construction plans submitted by Owner
for the Facility and issued On-Site Stormwater Discharge Permit #

An O&M Manual for the Facility is attached hereto as “Exhibit A”.

To protect future owners, owners of neighboring property, and County-owned property, PW Engineering has
required that Owner execute this Declaration as a condition of PW’s approval of construction plans and
issuance of an On-Site Stormwater Discharge Permit, and/or as a condition for obtaining permanent Certificate
of Occupancies for multiple structural building permits associated with redevelopment of the subject property.

NOW THEREFORE, Owner declares that it and its heirs, successors and assigns will manage, operate,
and maintain the Facility as prescribed below.

1) The Owner or its designees shall keep a copy of the O&M Manual, this Covenant, and the as-constructed
plans of the Facility available on the premises. These shall be made available to County staff upon request.

2) The Owner or its designees shall maintain, repair or replace part or all of the Facility as necessary to
ensure it functions as originally designed or as modified per written agreement with the County.
Stormwater Management Facilities (see Section 3) and its features unique to it from a functionality
perspective, and easements associated with the Facility shall be maintained in accordance with the O&M
Manual:

3) The Owner or its designees shall inspect the Facility in accordance with the approved O&M Manual to
ensure it is functioning properly. At a minimum, Owner or its designees shall inspect the Facility annually. If
the Facility is not functioning properly or any of the conditions requiring corrective actions listed in the
O&M Manual exist, Owner or its designees shall take corrective action as dictated by MCC Chapter 1.25:
Enforcement unless Owner or its designees make previous arrangements with the County.

4) The Owner or its designees shall keep records of system inspections and maintenance. Records shall note
inspection dates, any conditions requiring maintenance actions, and maintenance conducted. Owner or its
designees shall make records available to County staff upon request.

5) Modifications of physical features within the Facility that diminish the intended function of the Facility shall
not be made by Owner or its designees without prior written authorization from the County. Furthermore,
stormwater management facilities may not be converted to piped systems.

6) Stormwater swales, raingardens, planters, wetlands and ponds shall not be filled-in with soil or gravel, or
otherwise obliterated.

7) County staff shall make a reasonable effort to notify the Owner or its designees prior to routine
inspections. Unless otherwise agreed upon between County staff and the Owner or its designees, routine
inspections shall be scheduled Monday through Friday during normal business hours.

After Recording Return To:

County Personnel Title - XXX
Land Dev. - Engr. & Permits
Marion County Public Works
5155 Silverton Road NE, Salem, OR, 97305
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8) Upon inspection of the Facility, County staff will notify the Owner or its designees in writing of any noted
conditions or practices that are not in compliance with the approved O&M Manual and will specify a time
frame for corrective actions. If Owner or its designees do not take corrective action within the specified
time, the County may take corrective action and charge the costs to the Owner.

9) Failure to correct a defective condition within the time frame specified by the County inspector or
continued non-compliance with practices and procedures specified in the O&M Manual may result in a
violation of Marion County Code Section 15.20.

10) The Facility as well as adjacent public right-of-way under County jurisdiction, easements, and/or private
property upon which they reside are subject to all nuisance provisions of County regulations or Code,
including control of noxious weeds, vegetation and removal of litter and debris, except as they relate to the
approved vegetation within the water quality functioning portion of the Facility.

11) Grass clippings and other vegetative debris shall not be discarded in or adjacent to the stormwater
management facilities or catch basins. Vegetation matter shall be removed from the Facility and disposed
of in accordance with local and State requirements.

12) This Covenant shall remain in full force and effect unless canceled or modified with the written consent of
the County and the Owner or its designees.

The above covenants shall run with the land, be enforceable by the County, and shall be binding upon the
property owner/owners, their heirs, successors, and assigns.

IN WITNESS WHEREOF, the Owner sets its hand and seal on this day of , 20
(Owner)
Name:
Title:
Affiliation:

Mailing Address:

STATE OF OREGON )
)
County of Marion )
On , 20 personally appeared the above-named

who acknowledged the foregoing instrument to be their true act and deed.

Notary Public for Oregon
My Commission expires:

APPROVED:

Marion County Public Works LDEP
Refer to Permit #
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MARION COUNTY PUBLIC WORKS
5155 Silverton Rd NE
Salem OR 97305
(503) 588-5147 Fax (503) 588-7948
http://www.co.marion.or.us

Construction Erosion and Sediment Control Ordinance
ACKNOWLEDGEMENT FORM

PROPERTY OWNER:

SITE ADDRESS:

DATE:

PERMIT NUMBER:

Although the above site is located within the Stormwater Management Area, this site is not considered
“High Risk” for erosion; therefore, a drawn plan and Construction Erosion and Sediment Control
permit is not required. Marion County Code Chapter 15.10 requires that the applicant and/or
responsible parties for the above permit do not cause or allow erosion or sediment to enter the public
storm drainage and surface water system. Details for the erosion prevention and sediment control
measures are located in the Marion County Best Management Practices List for erosion control and
sediment prevention, available at Marion County Public Works.

| agree to review the Marion County Best Management Practices List for erosion control and sediment
prevention and use appropriate erosion control measures to prevent erosion and sedimentation from
leaving the above referenced site. | understand that failure to prevent erosion and sediment from
entering the public storm drainage and surface water system could result in fines.

SIGNATURE:

(Property Owner or the Owner’s Authorized Agent)

Name (please print):

Company Name:

Mailing Address:

Phone Number:

G:\Engineering\LDEng&Permits\Procedures and Section Info\Erosion Control\Acknowledgement FormBMPL.ist_Jan2011.doc



EPSC BEST MANAGEMENT PRACTICES (BMPs) LIST
EROSION PREVENTION

Buffer Zone

Dust Control

Ground Cover

Hydraulic Applications

Matting

Plastic Sheeting

Preservation of Natural Vegetation
Seeding (Temp/Perm)

Sodding

RUNOFF CONTROL

Check Dams

Diversion Dikes & Swales
Grass-Lined Swale
Outlet Protection

Pipe Slope Drain

Surface Roughening

SEDIMENT CONTROL

Bio-Filter Bags
Construction Entrance
Dewatering

Filter Berm

Inlet Protection

Oak Mats
Pre-Fabricated Barriers
Sand Bags

Sediment Basin
Sediment Fence
Sediment Trap
Sidewalk Subgrade Gravel Barrier
Tire Wash

Straw Wattles

For more information, please refer to Clean Water Services “Erosion Prevention and Sediment
Control Planning and Design Manual” for BMP details, which is available for viewing online at:
https://www.cleanwaterservices.org/media/1464/erosion-prevention-and-sediment-control-

manual.pdf

Note: Clean Water Services (CWS) is a Washington County, Oregon - based water resources
management public utility. CWS is regionally recognized as a knowledgable authority in
erosion control BMPs.

G:\Engineering\LDEng&Permits\Procedures and Section Info\Erosion Control\2019 EPSC App Packet\10_EPSC BMPs.doc


https://www.cleanwaterservices.org/media/1464/erosion-prevention-and-sediment-control-manual.pdf
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EROSION CONTROL AT YOUR CONSTRUCTION SITE

Erosion can occur when rainwater flows over a construction site. Rainwater picks up sediment, debris, and
chemicals and flows into storm drains that lead into local streams.

Preventing erosion is important not only to protect wildlife and our water sources, but also to keep
construction costs at a minimum. It takes time and money to replace soil and vegetation, clean clogged storm
drains, and fix damage to property and natural resources.

Easy Ways to Prevent Erosion T |—|
e Minimize clearing and |
exposed soil 26 / FABRIC

e Protect streams, wetlands, and other

sensitive areas by fencing or RUNOFF
clearly marking these areas o

Cover Exposed Soil -

Barren soil is problematic. Cover exposed areas by
reseeding and placement of mulch as soon as earth
work is complete

_ DRAIN
Protect Storm Drain Inlets — GRATE

e Use rock bags and inlet filter fabric

e Maintain them regularly

Less than 5%
slope

Build a Gravel Construction Access —

e Use the access to remove
mud and dirt from tires of
vehicles before they enter
paved roadways

e Make sure site entrances
do not become buried in soil

Coarse
aggregate

Department of Public Works
Environmental Services

Last Revised: 8/22/19
G:\Engineering\LDEng&Permits\Procedures and Section Info\Erosion Control\2019 EPSC App Packet\EPSC_BMPs.doc



MARION COUNTY PUBLIC WORKS
EROSION & SEDIMENTATION CONTROL (ESC)
PLAN CHECK LIST

PLAN COVER SHEET

Before Public Works Land Development Engineering & Permits (PW-LDEP) will accept an ESCP Plan for
review, the following list of ESC Plan elements must be checked-off as provided for on the Plan, and then
signed/dated by the Applicant or their Authorized Agent.

[ ] Vicinity Map

[ ] Site Map, including north arrow in correct orientation

[ ] Project Location (Address if available), including latitude and longitude

[] Property Description

[] Narrative Site Descriptions including Existing Site Conditions, Developed Conditions, Nature of
Construction Site Activity, Phases (i.e. clearing, rough grading, foundation, final grading, landscaping),

and estimated schedule

[] Define the estimated area of the permitted site and the estimated area to be disturbed, including square
footage/acres

[ ] Site Soil Characterization — Including soil classifications and soil erosive potential
[] Contours on the existing conditions plan shall extend a minimum of 20’ beyond all site boundaries
[ ] Receiving water body, as applicable (named if available), wetlands, named 100-year floodplain

[ ] Plans within urban areas shall be drawn at a scale of one-inch equals 20 or 30 feet, and for rural sites, at
a scale of one-inch equals 40 or 50 feet

[] Provide stationing for linear projects within the public Right-of-Way. Stationing shall run from left to
right of plan and profile and typically commence at the south or west end of project and end at the north
or east end of project.

[ ] Inspection frequencies

[ ] Standard ESC Plan notes, with permit references when applicable

[ ] BMP Matrix for construction phases

[ ] Names and contact information for Applicant’s agents such as Architect, Engineer, Prime Contractor,
and Excavator

[] Name and contact information for Applicant’s designated erosion control inspector

[ ] Initialed (wet ink) Rationale Statement
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MARION COUNTY PUBLIC WORKS
ESC PLAN CHECK LIST

PRE-DEVELOPMENT SHEET FOR CLEARING, DEMOLITION, AND
MASS GRADING

[] Existing (pre-construction) conditions site plan

[ ] Elevations based on USGS vertical datum

[ ] Total property boundary including surface area of development

[ ] Perimeter of area to be disturbed

[ ] Existing contours extending a minimum of 20” beyond all site boundaries

[ ] Locations of receiving water body, as applicable (named if available), springs, wetlands, 100-year
floodplain boundary

[ ] Drainage flow arrows depicting estimated overland and channelized pre-development flow directions

[ ] Locations of natural existing discharge points for overland and channelized flow to receiving stream or
buffers

[ ] Location of temporary staging area

[ ] Locations of existing structures and indications of those to be removed

[ ] Location for temporary stockpile areas for soil and demo debris

[] Locations of septic tanks, drywells, and potable / irrigation wells

[ ] Identify areas where vegetation is to be protected and remain undisturbed (i.e. specimen trees).
f[;erzllci?r?gte this boundary with erosion and sedimentation control base measures and orange construction

[ ] Clearly define (show and label) Sensitive Areas and Vegetated Corridors

[ ] Location of all ESC measures including but not limited to: gravel construction entrance, perimeter
control BMPs, existing inlet protection, temporary diversion channels, settling ponds, etc.

[ ] Legend of ESC BMP elements. Element distribution can be assigned symbolically or
alpha/numerically.

[ ] Site and phase specific ESC construction notes
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MARION COUNTY PUBLIC WORKS
ESC PLAN CHECK LIST

POST-DEVELOPMENT SHEET FOR UTILITY, STREET
CONSTRUCTION, COMPLETION OF GRADING, AND FINAL
STABILIZATION

[ ] Developed (post-construction) conditions site plans

[ ] Show onsite development boundary and any offsite work associated with the development. Include ESC
for offsite areas.

[] Finished Floor Elevation (FFE) based on USGS vertical datum

[ ] Clearly identify areas or cuts and fills as well as show finished contours tying into existing contours

[ Drainage flow arrows depicting locations of natural and altered discharge points for overland and
channelized flow. Show appropriate interior sediment control BMP’s downslope of all disturbed areas
above streets, parking areas, and water quality facilities.

[] Open/ closed storm drain system and detention facilities, as applicable. Including all inlets and outlets.

[ ] Designated areas for solid waste, hazardous waste, concrete washout, fuel storage areas, and method of
control, as applicable

[ ] Designated areas for soil stockpiles and method of control, as applicable

[] Landscaping plan, including areas to be stabilized by seeding and/or sodding with watering
requirements

[ ] If seeding is specified as a BMP, specify dates in which seed is to be applied to ensure that vegetation
becomes established prior to wet weather period.

[ ] Identify areas where vegetation is to remain undisturbed. Delineate this boundary with ESC base
measures and orange construction fencing.

[ ] Relative locations of proposed features to receiving water body, as applicable (named if available),
wetlands, 100-year floodplain boundary and how they will be protected from erosion

[ ] Locations of water features (listed above) plus septic tanks, drain fields, drywells, detention ponds,
potable / irrigation wells

[] Show location of post development discharge points to receiving streams or buffers
[] Clearly define (show and label) Sensitive Areas and Vegetated Corrid<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>