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1. INTRODUCTION

The purpose of this manual is to provide cleardafioa to the development community to
effectively implement the City’s Stormwater ManagemPolicy. Larger Oregon cities such as
Portland and Eugene have been mandated for a nwohipears to implement stormwater
management in compliance with the Clean Water otvever, the city of Florence has chosen
to implement stormwater management proactively.ifrfgortance of stormwater management
in Florence is highlighted by the region’s uniqyeltology, climate, and geology that call for
unique design and construction techniques. Thigdesanual will provide details on how to
properly permit, design, and build Stormwater féies in the City of Florence

What is Stormwater Management?

Stomwater Management The planning, design, construction, regulation,
improvement, repair, maintenance, and operationfacflities and programs

relating to flood control, erosion prevention, cemna&tion, and water quality

utilizing the construction of facilities or strucés to control the quantity and

quality of storm water.

Why is stormwater Management important in Florence?

1. Protect the AquiferStormwater percolates into the Florence Dunal Agia federally
protected sole source aquifer. Stormwater pollwtaran directly infiltrate into the city’s
aquifer threatening the city’s only feasible drimggiwater source.

2. Surface Water QualitySurface runoff generally drains to the SiuslaweRivhich
contains Federally Protected threatened Coho Salm@@mmon pollutants found in
stormwater are highly toxic to aquatic species.

3. Reduce Risk to Public and Private Propeiyotection of property, public health and
safety. Proper management of stormwater reduceggke to public and private
property. New development implementing Stormwagst Blanagement Practices

City of Florence - Stormwater Management Design Manual- Revised September 2011



PAGE 2 OF 49

(BMP’s) has a reduced environmental impact anddiessosts to the public to construct
and maintain the City’s stormwater conveyance syste

4. Reduce Damage During Flooding Everf®sotection of downstream property. Through
detention and retention of stormwater pre-develaprhgdrology is mimicked, thus
reducing risks of flooding and bank erosion to dstkgam properties

5. Reduce Future Cost&ooperation with the intent of the Clean Water &udl federal
regulation. While stormwater management is yeteonandated to smaller communities.
Federal oversight and regulation continues to depeProactively managing stormwater
reduces potential future liability and costs torodit stormwater treatment systems within
the city.

6. Livable CommunityEverybody benefits from reduced flooding, cleanatewvays, and
pure drinking water.

Background:

The city completed a Stormwater Master Plan in 1889 implemented a Stormwater Utility in
2006 as recommended in the Master Plan. City StatemCode (Title 9, Chapter 5) refers to
fees, permits, submittal requirements, and spesiiomwater management standards required
for all new development. This document provideserdetailed guidance on how to meet these
standards, as well as additional requirementsaghat stormwater management.

The city has adopted the 2008 city of Portland i8teater Management Manual as the design
manual of BMP design. The Portland Manual is tlseilteof significant investment, research,
and field testing and is a valuable resource foeotommunities and agencies in the state. All
stormwater facilities must be designed and contduto the standards laid out in the Portland
Stormwater Management Manual except as such stdsdee superseded and amended by this
design manual. The intent is to maintain consist@mcesigning stormwater facilities except
where modifications are necessary to adapt to Rt@'s unique political, geological,
hydrological, and environmental aspects.

City Code requires that Stormwater BMP’s be usedlbprojects with over 5,000%bf new or
redeveloped impervious area. 100% of the stormwatesff from these properties must pass
through treatment and retention facilities prioditscharge off-site. Use of vegetated infiltration
facilities shall be the BMP of choice and usedhi® ithaximum extent practicable. Vegetated
BMP’s reduce the volume of stormwater flowing ate<y retaining it near the source, and
include swales, rain gardens (aka bioinfiltrati@sibps), stormwater planters, and filter strips.

Pervious Pavements can be used to reduce impereagequiring treatment. Structural
detention and treatment facilities may be used vditenconstraints preclude treatment of all of
the sites stormwater with vegetated infiltrationilities.
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All new streets and public works project that iras®e impervious area should incorporate “Green
Street” elements to manage stormwater prior tohdigye off-site. Green Street elements are
BMP’s specially suited for being located within tteeet right-of-way, designed and constructed
to address unique challenges present in streetsc@pe Green Street Standards will be
evaluated for effectiveness and ease of operatidmaintenance with each new project.

Green Street rain gardens and stormwater plardersdn interconnected network of shallow,
heavily planted landscapes with the purpose of egimg, treating, retaining, and infiltrating
stormwater as part of the overall stormwater mamage: system to mimic the natural
hydrologic cycle.

In most cases, stormwater piping will be needetbtovey excess stormwater from streets and
private property to regional conveyance facilii@gches, swales, pipes, etc). In all cases,
emergency overflow will need to be addressed telgabnvey storm events in excess of the
design storm.

This overall system of private property BMP’s anblic right-of-way Green Street elements,
and regional stormwater conveyance facilities witkk as a whole to help ensure that stream
systems within the City of Florence remain healthynot flood more frequently than before
development, and continue to provide sustainalidédtsfor fish and wildlife.

This design manual is a compilation of the inforimratontained in the City’s adopted
stormwater design manudlhe City of Portland Stormwater Management Manual,2008
Version and unique requirements and considerations focitiief Florence. This document
explains what (BMP’s) are, how to select appropri@actices for different development
scenarios, how to design them, and how they shoeilshaintained to operate effectively. Design
requirements are specified regarding triggers tmmswater treatment, sizing criteria, setbacks,
minimum and maximum dimensions, and materials. @ nequirements must be followed by
applicants submitting for building and public wogksrmits for construction in the city of
Florence.
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2.  PUBLIC DRAINAGE SYSTEM DESCRIPTION

Florence has very unique hydrologic characteris@e®undwater and surface runoff are
inextricably related. Groundwater in the area fhatés seasonally and annually. A majority of
precipitation on pervious surfaces infiltrates sloé and contributes to the groundwater. During
above average rainfall periods elevated groundwetets near the ground surface greatly
increase the rates of surface runoff. Low arealawit constructed or natural drainage facilities
are often inundated with water much of the yeaesehareas expose the high groundwater table
and create seasonal wetlands.

Most of the water falling on pervious areas soaks the ground, while most of the water falling
on impervious areas quickly runs off into ditchesales, waterways, or infiltration areas
carrying pollutants and sediments with it. Duehe tinique infiltration capacity of the soils the
city has limited conveyance facilities. The maiaidage facilities are located in the downtown
area and along Highway 101. Much of the remainmegs are drained by ditches and gullies
both natural and manmade.

Developments historically relied upon infiltratiéor disposal of groundwater with limited piped
conveyance systems. Although most of the timdtiafion is low cost and effective this method
can fail during extended wet periods with high grdwater. While this high groundwater is
important for maintaining wetlands and natural anéaan also threaten property, health, and
safety. It is therefore important for all stormwafigcilities in Florence to balance the recharging
of the aquifer and the protection of private antluproperty from high groundwater and
surface flooding.

Rather than being discharged directly to pipedectibn systems in the streets or infiltrated
directly into the sand soil, stormwater runoff frgmvate property shall be directed to on-site
BMP’s, such as rain gardens or stormwater plantengeduced with the use of porous
pavements. Stormwater runoff from public street$ sidewalks shall be directed to Green Street
elements, such as rain gardens or stormwater psanwtthin the public right-of-way, reduced

with the use of porous pavements. After filterihgough Green Development Practices, excess
stormwater shall be directed to release into nhitreams and wetlands or infiltrate into the
ground.

Every Stormwater BMP constructed in the city ofrElace must discharge to an approved
destination for ultimate disposal of stormwaterpBrding on the circumstance this may be a
stream, channel, pipe, or infiltrated into the grdulf a project has shallow groundwater (see
section 4.9, infiltration disposal will only be allowed witan approved overflow connection to a
conveyance facility. If conveyance facilities ag available then offsite improvements or other
protective measures may be required.
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3.  POLICY AND PERMITTING

The city of Florence regulates both the quantity quality of stormwater within the city of
Florence. Onsite infiltration is required to theximaum extent feasible. Where complete onsite
infiltration is not feasible, vegetated onsite néten facilities are required to the maximum
extent feasible. The rules are summarized as fatlow

Table 3.1: Summary of Florence Stormwater Regulatio  n.

Applies to all development projects (partitioningsobdividing). Also

includes non-residential construction projects adgdnore than 500
Sl eiog square feet of impervious surfaces or disturbingr d0,000 square feet.

% Individual single family residential constructioropects are exempt.
Co(_ntrol]: Site runoff must be retained/ detained so that gegelopment runoff
matches pre-development runoff for the 2 througlyr2&orms.

Use of stormwater retention and vegetated fadlisieall be maximized

and pre-developed stormwater volumes should nekbeeded.

Applies to projects with greater than 5,000 squeet of any combinatior

of new and/or replaced impervious surfaces.

Also applies to projects with greater than 43,5¢@ese feet (1 acre) of
mﬂ contiguous pollution generating pervious surfa@e thill be added and/of
(Pollution modified. . . . .
Reduction): Generally acceptable BMP’s and standard desigowtmed in this

manual. However it may be necessary to referere@tinttand SWMM

for more detailed information and requirements.

In groundwater protection areas additional measmagbe required to

protect drinking water.

No project is exempt from erosion and sedimentrobnéquirements.

Projects disturbing over one acre require a DEQ SIRPEDOC erosion and

sediment control permit. Applicant must demonsttatde City that a
Erosion DEQ permit has been obtained for the project gogrermit issuance. Far
Control more information on seeittp://www.deq.state.or.us/wa/stormwater/constagppi.

Smaller projects are required to control runoff andd erosion. A

pamphlet is available at the Public Works departrt@provide

additional guidance and is also included in Apperidi
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The official stormwater facility design manual iet2008 edition of the city of Portland
Stormwater Management Marnud@his manual is available at
http://www.portlandonline.com/bes/index.cfm?c=434@8thin the public right of way,
improvements must be designed and built in accaelanth the current editions of the Oregon
Standard Specifications for Constructiamd the City of Portland Sewer and Drainage Design
Manualexcept as may be superseded or modified by tlsigalenanual, city of Florence
Standard drawings, or other adopted policy of iheaf Florence. Refer to Section 8 of this
manual for a more comprehensive list of availabkources.

Much time and effort has been invested into theettggment of Portland’s Stormwater
Management Manual and is a valuable resource falesntommunities such as Florence. Most
of the concepts in the Portland manual are traabferto Florence but some unique
considerations are required to apply the manuaktg¥ely. This Florence Stormwater Design
Manual is not intended to be a comprehensive degigie but rather a resource in
understanding and applying Portland’s requiremeniorence’s unique rules, regulations, and
environment.

As new homes, buildings, parking lots, and straetsconstructed in undeveloped areas,
stormwater is typically collected and piped to hgastreams. This change in natural hydrology
(increase in stormwater runoff volumes and flovesatcan result in degradation to stream
systems in the form of erosion and bank instabiMgreover, pollutants in the runoff washed
from roads, parking lots, and rooftops can contaeabitat for fish and other wildlife. Due to
the high permeability of the native sand solil, steater allowed to infiltrate without treatment
can potentially contaminate the aquifer and thgscgole drinking water source.

Stormwater BMP’s can be used to reduce these impiaelping the overall stormwater system
mimic pre-developed hydrology. Runoff from smalhfall events infiltrates into the ground as
it does in forested or undeveloped areas, replamgshe groundwater aquifer. Pollutants are
filtered out by the top layers of soil where theg hiodegraded by resident organisms. Much of
the runoff from larger rainfall events is captused infiltrated, while the excess is directed to
the stormwater conveyance system.

This overall system of Stormwater BMP’s on privateperty and Green Street elements in
public rights-of-way, will ensure that natural stne systems, ponds, lakes, and groundwater stay
healthy and continue to provide habitat for fiskl anldlife.

Urbanization decreases the infiltration capacitg parmeability of native soils and increases the
amount of impervious area. Combined, these circantsts create increased stormwater flow
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rates and volumes. The basic concept for flow abiitietention and retention) is that water from
developed areas is managed with a variety of tgclesi and released to downstream conveyance
systems at a slower rate and lower volume. Manaftpugs in this way attempts to mimic the
natural rainfall runoff response of the site ptmdevelopment, protecting downstream
properties, infrastructure, and natural resourca® the increases in stormwater runoff peak

flow rates and volumes that result from development

Detention facilities store stormwater and release the water slowlycéllyi over a
number of hours.

Retention facilitiesalso store stormwater. Rather than storing anéselg the entire
runoff volume, however, the facility permanentlyaias a portion of the water onsite.
The water infiltrates and recharges the groundwadaifer and, in the case of surface
retention facilities, evaporates or is absorbedusetl by vegetation. In this way,
retention facilities reduce the total volume of @rateleased downstream.

Florence’s hydrology presents unique opportungies challenges. The high permeability, well
drained, fine sand soil is very well suited to ae-setention facilities but seasonally shallow
groundwater can simultaneously increase runoffraddce retention opportunities. In the past,
flooding has occurred in areas because of solanei on infiltration facilities to dispose of
stormwater and underdevelopment of conveyance erahtion facilities. Therefore, it is
necessary to design retention facilities in higbugpdwater areas that also function as detention
facilities. If infiltration rates slow or stop, tltetention facility reduces peak flows to the
downstream conveyance or increase downstream arosio

To meet flow control requirements, planters, swadesl other vegetated surface facilities are
required to the maximum extent feasible. Imperviarga reduction techniques, such as pervious
pavement, may also be necessary in order to neetctntrol requirements. The standard
requirement is to maintain peak flow rates at tpe#-development levels for the 2- year, 10-
year, and 25 year 24-hour runoff events. Note fvatedevelopment projects, pre-development
condition is defined as conditions in the year pt@application, not pre-human conditions.

#
All projects must demonstrate that in the eventstioemwater facility fails or rainfall exceeds
the facility design capacity, that flows will beuted to maintain public safety and avoid property
damage. Depending on site conditions, this maydeln overflow structure or storage in
parking lot, street, or landscaping areas. Applsamust describe where the flow will be routed
on a basin site plan to illustrate where flood ¢tods or ponding is expected to occur.

$
Urbanization has serious impacts on the qualityusface water and groundwater. As land is
developed, impervious areas contribute pollutantsiaterfere with the natural biological
processes of soil that remove impurities from tla¢en and also increase stormwater runoff.
Automobiles contribute oil, grease, metals, anagollutants to traveled ways. Runoff from
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lawns and other landscaped areas add fertilizepasticides to receiving waters. The increased
flows pick up pollutants from impervious areas #&raghsport them downstream to receiving
waters and the City storm sewer system.

Pollutants of concern include:
 Suspended solids (sediment)
« Heavy metals (dissolved and particulate, sucha leopper, zinc, and cadmium)
« Nutrients (such as nitrogen and phosphorus)
« Bacteria and viruses
« Organics (such as oil, grease, hydrocarbons, passicand fertilizers)
- Floatable trash and debris

To meet pollution reduction requirements a facitityst be able to provide 70 percent total
suspended solids removal from 90 percent of theageeannual runoff. Facilities designed under
the simplified and presumptive approach are assumedmply with this standard.

$ %

Vegetated facilities designed in accordance with tflanual are assumed to meet Florence’s
pollution reduction requirements. Vegetated faetitfilter stormwater, removing pollutants as
the water flows through the vegetation and soilg&tation may be one of the most cost effective
efficient means available to improve water qualtggetation shades water courses, which
lowers water temperature; captures and absorbs wdtsaves and roots, which reduces peak
flows; and stabilizes soil by providing cover fastirbed soils. Vegetation also provides wildlife
habitat and scenic and aesthetic benefits.

As stormwater enters a vegetated facility, the tedgen slows the water down, allowing
sediments to be trapped on the surface of thatfacilypically, the surface area of the facility is
designed to allow stormwater to pond and evapavaike sediments settle into a layer of mulch
and then soil. The mulch prevents soil erosionrat@ins moisture for plant roots. It also

provides a medium for biological growth and theateposition or decay of organic matter. The
soil stores water and nutrients to support pldat Bacteria, nematodes, and other soil organisms
degrade organic pollutants such as petroleum-bas®gounds. They also help mix organic
material, increase aeration, and improve wateltiation and water-holding capacity.

Vegetated facilities require a specific soil mixingorove plant vigor and increase the filtration
capacity of the native sand soils. The planting spigcifies adding compost and loam to native
sand soil. The addition of loam increases the ctaytent of the native soil which is important to
improving the cation exchange capacity (CEC). CE@\& more nutrients, minerals, and
pollutants to be captured and stored by the sddrbanfiltrating into the groundwater. The
compost and loam are also intended to increase yilgor as much of the stormwater treatment
occurs in the root systems of the vegetation withentreatment facilities. The compost adds
organic matter and beneficial soil microbes to iowarsoil health and treatment capacity.

$ & '& ("
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When vegetated facilities are integrated into projgndscape areas, they can meet many, if not
all, of Title 10, Chapter 34, Landscapjmgquirements. The benefits of integrated designs
include construction cost savings, combined maarten, aesthetic benefits, and the greater
likelihood of maintaining long-term functionalitih well-designed and established landscape
will also prevent post-construction soil erosion.

$ ) )& ¢

Where site constraints or unique circumstances magetated treatment infeasible, a structural
solution may be used. The treatment devices allawéak city of Florence are those approved
by the Washington Department of Ecology ApproveatiBtvater Treatment Technologitsat

can be viewed dittp://www.ecy.wa.gov/programs/wg/stormwater/nevutéechnologies.html

A connection to an approved disposal point and fleduction, if applicable, is still required
when using Manufactured Treatment Technology.

£ " )

Whereas the City’s established goal is to treatgbervious surfaces, it is understood that to get
100% treatment in certain situations creates uragddhip. City reviewers, upon a demonstrated
hardship, may waive or lessen requirements fooulO®b6 of a total site’s impervious vehicular
traveled surfaces and up to 30% of other impervsuraces without a formal exception. The
applicant must get pre-approval from the City aledudy demonstrate on permit drawings which
areas are treated and which areas are untreatedntBimt is to provide relief to common
difficulties often caused by topographical isolatmr connecting to existing infrastructure.

In addition, the goal is to provide 100% of treatrinéia vegetated facilities. When site
constraints create undo hardship, up to 50% of impes surface runoff may be treated with
non-vegetated treatment facilities.

+ , _ *

Stormwater management requirements apply to pso@tboth private and public property,
including all streets, alleys, driveways, and sidis. The City will maintain and operate Public
Stormwater Facilities as defined in FCC 9-5-1-2 R 9-5-1-6. FCC 9-5-1-2 defines a Public
Stormwater Facility as follows: “Drainage and stomater management facilities located within
the public right-of-way or easements dedicatedhéoQity and that are owned and maintained by
the City.” FCC 9-5-1-6 contains the provisions determination of drainage and stormwater
management facilities that are “owned and mainthimethe City.

All development and redevelopmesrbposals are subject to the requirements of tlaisual as a
supplement to the city’s adopted design guide20@8 edition of the City of Portland
Stormwater Management Manualuring a number of review and permit processessé@he
processes generally include land use reviews anthgosite development, and building permits.
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Each development proposal will have a unique sewiéws and permits, based on what is
proposed and the location.

The Community Development Department administegddhd use review process and permits
for private improvements. Public works permits maguired for public infrastructure
improvements or connections to public infrastruetuvhich are generally located in the public
right-of-way and are administered by the City's I[Ru/orks Department.

1 & # 0+

Special circumstances on a proposed site may nak@iactical to implement onsite pollution
reduction or flow control to the standards spedifiethis manual. If exceptional circumstances
create undo hardship complying with stormwater rgangent requirements, then a technical
equivalency request can be made. A written Teehiiquivalency Request can be made to the
City under Florence City Code 9-5-7-1.

To be approved, the proposed technical equivalshail meet the following conditions:

1. The technical equivalency complies with the digwaent conditions imposed on the project.
2. The granting of a technical equivalency will gmoe compensating or comparable results that
are in the public interest.

3. The granting of a technical equivalency will inée objectives of safety, function,
appearance, environmental protection, and mairditygbased on sound engineering judgment.
4. The City shall make written findings supportihg@ determination of technical equivalency.
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4. DESIGN STANDARDS AND METHODOLOGY

$

Stormwater Management in Florence relies primaniyain gardens, vegetated swales,
stormwater planters, porous pavements, and filtgrss All of these techniques retain
stormwater close to its source, helping to mimitre pre-development hydrology. All designs
shall be structured to meet the following objecive

Design Objectives:

Assemble an informed Project team

Maximize onsite retention/minimize offsite dischargs
Minimize impervious area

Integrate Stormwater into Overall Design

PowpbdPE

10 steps to the Process:

1. Evaluate the Site

2. Confirm Current Requirements

3. Characterize Site Drainage Area and Runoff

4. Determine Source Control Requirements (See Chagt7)
5. Develop Conceptual Design

6. Develop Landscape Plan

7. Complete Stormwater Management Plan

8. Prepare Operation and Maintenance Plan

9. Submit Final Plans and Obtain Permits

10. Construct and Inspect

For detailed information regarding the stormwatesign process refer ection 2.1of the
Portland SWMM .

$ &

The site plans and reports specified in this seatieet the requirements for a Drainage Plan in
Florence City Code Title 9 Chapter 5. Applicantsstraelecone of the following approaches.
Each approach has a unique plan review and apppoveéss that establishes a permit track for
the project. The final selection of a project dasagpproach is subject to City approval. For every
application, the impervious area should includetth@& proposed impervious area, including all
streets, tentative driveways plans, redevelopealsagnd tentative building footprints, based on
the allowed building coverages and setbacks pezdhang code.

The Simplified Approach is available for projects with less than 0.5 adreotal new or
redeveloped impervious area, including but nottiahito roofs, patios, parking areas, and
driveways. This approach is most appropriate forgpe, small-scale residential development,
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typically with limited professional design serviasilable. It is not allowed for use on large,
complex projects or on projects that have multgaechments that, when combined, exceed 0.5
acre of new or redeveloped impervious area. Ibtsalowed on projects that require a public
works permit or include private street improvements

ThePresumptive Approachis available for medium- to large-scale resideraral commercial
projects of any size on either private or publiogarty. Slightly modified requirements apply to
streets. This approach is required for projecth weéw or redeveloped impervious area of 0.5
acre or greater or projects with proposed streptarements. It can also be applied to size
facilities on smaller projects where the more detbhydrologic calculations will allow the
applicant to size a facility more accurately byingkmore specific design factors into account.
This approach requires the assistance of a licemisgitheer or qualified design professional.

The Performance Approachis available for projects with unique circumstantted require
analysis that goes beyond the capabilities or fipations of the Simplified and Presumptive
approaches. It may be used to address a rangecofrgtances, including but not limited to:

 Propose an alternate design methodology or fagpscification.

- Address unique site conditions.

« Apply a new or emerging design technology.

The Performance Approach requires the assistanadiadnsed engineer or qualified
professional. Detailed engineering calculationstrbesprovided as evidence of the proposed
design’s performance with respect to the stormwaiguirements provided in City of Portland
Stormwater Management Manual. This approach mayineeqdditional review fees to
compensate the City for the extra costs for tecimgview of the application.

$ &

The Simplified Approach allows small projects (undee-half acre) to use a simple surface area
ratio calculation to size stormwater facilities.eTé&pplicant quantifies the amount of new or
redeveloped impervious area that is proposed antipfies that area by a sizing factor that
varies by facility type. The sizing factors aredx®sn City of Portland sizing standards. The
simplified approach allows the applicant to medhbmater quality and flow control

requirements without a detailed design effort.

Vegetated surface facilitiesavailable with the Simplified Approach include seslplanters,
basins, and filter stripgll of which are designed to receive and mansgensvater runoff from
adjacent impervious surfaces. All vegetated surfaciities designed with the Simplified
Approach require an overflow to an approved disgdgoint. In high groundwater areas, an
underdrain connected to an approved discharge pbait also be installed.

& -

Applicants using the Simplified Approach must subancomplete®implified Approach Form
as part of their permit application, along withaaplete site plargonstruction drawings, and
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facility details. AnOperations and Maintenance Formanda copy of the appropriate
Operations and Maintenance Specificationsmust also béncluded. The O&M Form is not
required for drywells or soakage trenches that@emay residential roof runoff. On sites with
steep slopes or shallow groundwater, City may regaigeotechnical report in order to evaluate
the suitability of theoroposed facility and its locatioBeeAppendix A for complete

information about the submittal requirements aadessary forms for the Simplified Approach.

$ &

The Presumptive Approach allows the designer ttfan site-specific data to determine the
size and configuration of the stormwater facilltjke the Simplified Approach, the Presumptive
Approach includes impervious area reduction tealesgvegetated surface facilities, and
subsurface facilities. Seection 5for a complete overview of facility types aAgpendix | for
Stormwater Management Typical Details.

&/

The following principles apply to design under Br@sumptive Approach. The inflow
hydrograph generated by the catchment area isddhteugh the surface infiltration facility
modeled as a reservoir, with an infiltration rateot more than 4 inches per hour. This
infiltration rate is the assumed long term infitioa rate for the growing medium (See Appendix
B). The model shouldot adjust the infiltration rate as the hydraulic heathcreased. When
designing swales and basins where some infiltrateanbe accounted for through the side
slopes, the entire area of the facility cannotsmuimed to infiltrate. Infiltration through the side
slopes is limited to the wetted horizontal area.

When designing a stormwater facility under the pnestive approach, calculations should
confirm that the inflow hydrograph of the 25-ye2d-hour storm can be stored and infiltrated
without exceeding the maximum depth or storage @gapaf the facility. If offline or
downstream detention facilities are used in corfjonawvith treatment facilities to meet flow
control requirements the project must be submittader the performance approach.

& "

The Presumptive Approach is required for sizingetated stormwater facilities in the public
right-of-way and private streets. In addition te thther requirements and specifications provided
in Section 5,the following apply:

- Stormwater Management Typical Detailsare available specifically for streets (see
Appendix 1.3). Commonly referred to as “Green Street Detatlsgy are tailored to
circumstances commonly found in the right—of-wagg®tated stormwater facilities for
streets are affected by street design criteriaaaadubject to certain design
considerations and limitations.

City of Florence - Stormwater Management Design Manual- Revised September 2011



PAGE 14 OF 49

& _ ”

A checklist for submittal requirements is includedAppendix A.2. Applicants using the
Presumptive Approach must submiB@rmwater Management Plan(see Appendix A.3 for
details). AnOperations and Maintenance AgreemenfAppendix A.4) and a copy of the site
specificOperations and Maintenance Plar{Appendix A.5) must also be included.

$ &

Applicants who have developed stormwater managefaeitities or plans that do not meet the
requirements of the Simplified Approach or Presumepfpproach as described above must
submit plans under the Performance Approach. Redoce Approach submittals may include
impervious area reduction techniques, vegetatddifacilities and subsurface facilities that
vary from the specified design requirements. Parésrce Approach submittals will be reviewed
by the City Engineer or designee. Applicant shalfésponsible for covering costs of the
technical review of the application.

The Performance Approach may be used to:
Propose an alternate design methodology or fagpgcification.
Propose the use of an infiltration facility in essef 4 inches per hour
Address unique site conditions.
Apply a new or emerging design technology.
Provide flow control outside of a treatment fagilitletention ponds, detention tanks,
soakage trench, etc)

The facility must be sized using SBUH, NRCS TR-HEC-1, or SWMM. See Appendix C of
the Portland SWMM for more details on performingcatations. If these hydrologic analysis
methods are not used, City must pre-approve teenaltive method before the plans and
calculations are submitted. Regardless of how tliediogic calculations are performed, all
hydrologic submittals must include data necessafgdilitate City’s review.

The Presumptive Approach methodology can be usddruihe Performance Approach, with
justification included for sizing variables outsithe allowable ranges of the Presumptive
Approach. Any facility requiring infiltration rategreater than 4 inches per hour shall provide
pre-treatment of runoff from pollution generatingfaces prior to discharge to the infiltration
facility. Acceptable pre-treatment shall be douthembered catch basins, manufactured
treatment technology, or other pre-approved metbisé. of pre-treatment devices for public
facilities must be pre-approved.

$ 0

According to the city’s Drinking Water ProtectiotaR, groundwater in Florence is highly
susceptible to contamination. Highly permeablessailshallow unconfined aquifer, and a high
precipitation rate all contribute to the vulnerakibf the City’s water supply. The entire aquifer
has been designated a sole source aquifer bydeealegovernment for additional protection.
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Consequently, infiltration facilities within Drinkg Water Protection Areas (See Appendix C)
must have pre-treatment facilities prior to infition facilities. Acceptable pre-treatment shall be
double chambered catch basins, manufactured treatewhnology, or other pre-approved
method. Wellhead protection signs must also balilest at stormwater facilities within Drinking
Water Protection Areas.

$$ !

Projects designed under the simplified and presiweapipproach automatically meet flow

control standards and further analysis is not reguiHowever, when designing under the
performance approach detailed calculations mustdleded in the stormwater management
plan demonstrating compliance with flow controluggments. The design professional may use
SBUH, NRCS TR-55, HEC-1, or SWMM to demonstrate pbamce with flow control

standards.

Projects subject to flow control standards (Seetion 3.1)must utilize onsite retention
(infiltration) to the maximum extent practicabledagetain the remainder so as to not exceed pre-
development flow rate®etention calculations must show pre-developeda2, yiO year, and 25
year runoff hydrographs and also post developmepeia2, 10 year, and 25 year inflow/outflow
hydrographs for the 24 hour storms listed in Table Projects with multiple facilities must

show calculations for each facility and for the ralesite. Additionally, total pre-developed and
post developed runoff total volumes (in cubic feet)st be shown in order to demonstrate
sufficient stormwater retention.

$$ !

Section 2.3.3 of thPortland SWMM presents the methods and equations for the desitpw
restricting control structures, for use with exteddvet detention ponds, dry detention ponds,
and structural detention facilities. It includedadls and equations for the design of orifices, and
equations for rectangular sharp crested weirs amoteh weirs. Detail Drawings of control
structures are included in Appendix .

Detention control structures shall be either wenures or orifice structures. Weir structures
may be enclosed in a catch basin, manhole, or va@uthay be installed in the open, provided
they are accessible for maintenance and are noserio damage. Riser type restrictor devices
also provide some incidental oil/water separatiot spill control. Weir structures provide some
oil/water separation when fitted with a baffle pl&cated upstream of the weir.

The minimum allowable diameter for an orifice useaontrol flows in a public facility is 2
inches. Private facilities may utilize a 1-inchrdigter orifice if additional clogging prevention
measures are implemented. The orifice diametel ahedys be greater than the thickness of the
orifice plate. Multiple orifices may be necessarynteet the flood control design storm
performance for a detention system.
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On average, it rains approximately 60 to 70 ingiersyear in Florence. Historically, the area
cycles through wet and dry cycles. During wet yaétacan rain 100 inches or more. The rainfall
distribution is also unique. Rather than a quickdup with heavy intensity precipitation,

rainfall tends to have broad peaks with severatioaous hours of heavy rainfall. The SCS type
la hyetograph is the most appropriate distributborihe area but can overestimate peak rainfall
intensity. The design storms, as listed in thedfloe Stormwater Management Plan, are shown
in Table 4.1 below.

Table 4.1: City of Florence Design Storms

Return Frequency | 24-hr Rainfall Depth (inches)
Water Quality Design Storm

0.83
Flow Control (or Flood Control) Storms ~ *
2- year 3.46
10-year 448
25-year 5.06
100-year 5.95

For manufactured treatment technologies or otlwsy fate based treatment facilities the rational
method (Q=CIA) equation shall be used with thedwihg intensities.

Table 4.2: Water Quality Design Storm for Flow Rate-Based Facilities®

Site Time of Concentration Rainfall Intensity (inches per
(Minutes) hour)
5 0.19
10 0.16
25 0.13

$.

High groundwater levels are pervasive throughoetGly and must be addressed in every
stormwater submittal to the city. Many areas thiaug the city have shallow or perched
groundwater that requires special consideratioe. foHowing soil types are especially prone to
shallow groundwater:

1. 53 — Heceta Fine Sand
2. 140 - Yaquina loamy fine sand
3. 141 Yaquina urban Land complex

In high groundwater areas, groundwater shall beessdéd in one of the following ways:
1. Install an under drain system, or other approvethation measure, in each vegetated

infiltration facility connected to an approved ceyance facility (not a drywell or
soakage Trench).

! The terms “Flow Control” and “Flood Control”, ased in this Manual, are interchangeable.
2 Note: Table 4.2 supersedes and replaces Tabla thé Stormwater Management Plan.
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Provide aDepth to Groundwater Investigation (see Appendix D) demonstrating that
the bottom of the infiltration facility is sufficrély above the high groundwater table.
Provide detention facilities sized assuming zefittiation with connection to an
approved conveyance system.

If flow control is not required, provide overflow tipproved conveyance facility
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5. STORMWATER FACILITY DESIGN

Table 5.1 Stormwater Facilities: Impervious Arealeion Techniques

Table 5.2 Stormwater Facilities: Vegetated Faetiti

X|X| XX
X|X| X
X|X| X
X | X| X[ X

Table 5.3 Stormwater Facilities: Structural Faest

)& *

Each stormwater facility has additional applicdbpitriteria related to slopes, soils, setbacks, and
geometry included in following design sections.
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5.2 Pervious Pavements

See Appendix 1.1 SW-110 for typical details.

Description: Pervious pavements allow rainwater to pass dirgbtlyugh the paving surface
into gravel layers below, where it infiltrates iritee native soils. There are many types of porous
pavements available on the market today, inclutungnot limited to porous asphalt mixes,
porous concrete mixes, and concrete paver systesigreéd with gaps or holes to allow water to
pass through. The following list includes the typépaving systems that are considered by the
City to be pervious and acceptable. Other pavisgesys may be reviewed on a case-by-case
basis for porous designation, and must show tH#yata pass water quickly through the
pavement layer:

 Porous concrete mix, open-graded mix placed amespen-graded base rock layer

» Uni Eco-Stone® pavers placed over an open-graded rock layer

 Uni Ecoloc® pavers placed over an open-graded bask layer

* SF RIMATm pavers placed over an open-graded base rock layer

 TurfStone paver system, planted with grass ediith clean gravel

The long-term effectiveness of a pervious paveragstiem to retain and/or infiltrate water
depends on the ability and practice of keepingut$ace and pavement layer clear of debris and
sediment that can cause clogging.

Applicability: SeeAppendix | for detail drawings. Pervious pavements that raketpplicable
State and City building codes may be used on m@ripadperty to receive stormwater
management credit. Pervious pavement areas dceerdtto be entered into Form SIM for
further management. Pervious pavement surfacesheustsigned and stamped by a registered
professional engineer in the State of Oregon. Retgy pervious pavement systems must be
installed per manufacturer specifications. Poraugement proposals in the public right-of-way
must be pre-approved by the City of Florence. Popavements shall not be used in areas
covered by the 100-year floodplain, or at slopes ¢éxceed 3%.
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Groundwater: In high groundwater areas, groundwater must beesddd per Section 4.6. An
underdrain may be necessary to maintain permeabflithe pavement.

Safety Overflow: Pervious pavement systems shall be designed vei#tiedy overflow
mechanism to prevent ponding in the event thastiniace is clogged with sediment or debris.
The overflow mechanism may consist of an inletrdraatch basin, curb opening, or other
method.

Submittal Requirements
Depending on the scope and scale of the proposgecprthe following design approaches
apply to pervious pavement:

 Simplified Approach for pedestrian walkways aedidential driveways.

» Presumptive Approach for parking lots, sharedisp@and fire lanes.

* When considering permeable pavement for the puigiht-of-way, the applicant must submit
the project under the Performance Approach. Perlagalyement in the public right-of-way is
approved on a case-by-case basis at the discutitve City of Florence Public Works Director.

* When considering pervious pavement for privateess the street section must be designed by

a registered professional engineer. A site deve@impermit is required for private street
construction.

Operations and Maintenance requirementsSeeChapter 6.

City of Florence - Stormwater Management Design Manual- Revised September 2011



PAGE 21 OF 49

5.3 Vegetated Swales

See Appendix | SW-120 for typical private property swale detail and
Appendix | SW-300-302 for typical Green Street swale details.

Description: Swales are long and narrow landscaped depresssewista collect and convey
stormwater runoff, allowing pollutants to settledditer out as the water flows from one bay to
the next through the facility. Swales should begnated into the overall site design and can be
used to help fulfill a site’s required landscaparga requirement.

Design ConsiderationsWhen designing swales, slopes and depth shoul@jeas mild as
possible to avoid safety risks, improve aesthe#ing, prevent erosion within the facility. For
street swales in the public right-of-way all apabte City requirements for other street elements
(curbs, sidewalks, trees, etc.) must be met. SWwateded next to public sidewalks shall have a
minimum 12"-wide flat area between the swale aredsidewalk.

Construction Considerations:Swale areas should be clearly marked before sitk begins to
avoid soil disturbance and compaction during carcsion.

Design Requirements:

Groundwater In high groundwater areas, groundwater must beeaddd peBection 4.6

Growing Medium: Topsoil shall be used within the top 18 inchesheffiacility perAppendix

B to support plant growttMaximum design infiltration rate of the facility éntrolled by the
infiltration rate of the growing medium and shadk toe greater than 4 in/hr. With a demonstrated
hardship, higher design infiltration rates may beduwith the infiltration blend soffeeAppendix

B) if stormwater from vehicular surfaces is pretrdaf@esign infiltration rate shall be demonstrated
with testing certified by a professional EngineeGeologist and shall not exceed 10 inches per
hour. Areas subject to inundation shall be covered mthaatable mulch or washed pea gravel.
Side slopes shall be covered with suitable muldh & fine or medium hemlock bark mulch.

Dimensions and SlopesSeeAppendix | for detail drawings. The minimum swale width is 5
feet on private property and 8 feet on streets-f8d2-wide flat bottom width is required where
feasible. Swales designed with the Simplified Agmtoare 9 inches deep measured from the top
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of the growing medium to the overflow inlet elewati Swales designed with the Presumptive
Approach vary in depth from 6 to 12 inches. Incalées, maximum side slopes are 3 horizontal
to 1 vertical and 4 horizontal to 1 vertical isuggd immediately adjacent to pedestrian areas.
Maximum longitudinal slope is 6 percent. Freebdardswales must be noted on the plans.
Freeboard can be defined as the vertical distaetveeen the design water surface elevation and
overtopping elevation or the vertical distance le&mwthe top of the check dam and the outside
berm or curb elevation (whichever is lower).

Flow spreader: The swale shall incorporate a flow-spreading degicthe inlet to the swale.
The flow spreader shall provide a uniform flow distition across the swale bottom. Private
swales may use riprap to disperse the flow fromiritet pipe. In swales with a bottom width
greater than 6 feet, a flow spreader shall beliestat least every 50 feet.

Check dams:Check dams are required in swales to allow wateotd and infiltrate into the
ground. They shall be constructed of durable, moetmaterials such as rock, brick, concrete,

or soil by integrating these materials into thedgng of the swale. Check dams are as long as the
width of the swale, perpendicular to flow line. Vigenerally form a 12 inch wide bench on top
and measure 4 to 10 inches high, depending ondpin af the facility. Se@&ppendix 1.3 SW-
340for typical check dam details.

Access routesAccess routes to the swale for maintenance purpasssbe shown on the plans.
Public swales require a minimum 10-foot wide aceesse for maintenance, not to exceed 10
percent in slope.

Setbacks:Required setback from building foundations is é€tfunless lined with impermeable
fabric. Easements for non-buildable areas on adjgueperties may be required if facilities are
located next to property lines.

Simplified Approach Sizing: Swales sized with the Simplified Approach shalblesigned to
receive less than 0.5 acre of impervious area fuRof these projects, a Simplified Approach
sizing factor of 0.09 for vegetated swales may s®xluo receive credit for pollution reduction.
Swales with greater than 0.5 acre of impervioua &senanage must use the Presumptive
Approach to size the swale.

Presumptive Approach Sizing Criteria:
1) Pollution Reduction Criteria (no flow controljhe swale width and profile shall
be designed to convey runoff from the Water Quddiggign Storm (See Table 4.2) and
shall meet the following criteria:
* Maximum flow depth during the Water Quality DgsiStorm is 4 inches.
* Maximum water velocity during the Water Qualdgsign Storm is 0.9 feet per
second.
* Minimum hydraulic residence time (time for desitpw rate to pass through the
swale) of 9 minutes. (if infiltration not possible)
* Minimum longitudinal slope of 0.5 percent, maxim slope of 6 percent. For
slopes greater than 2 percent, check dams shabldxt(one dam every 12 feet).
 Designed using a Manning "n" value of 0.35 fegetated swales.
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2) Flow Control Criterialn order for swale facilities to meet flow coritro
requirements under the presumptive approach thkeshkall be designed to store and
infiltrate the entire 25 yr Design Storm. The arbakind each check dam shall be
modeled as individual infiltration basins varyimgdepth from the height of the check
dam to zero. The length of the pool is dependeriherheight of the check dam and the
slope of the swale.

3) Vegetation shall be established as soon aslpesfter the swale is completed,
and before water is allowed to enter the facility.

4) Unless vegetation is established, biodegradaioigion control matting
appropriate for low-velocity flows (approximatelyfdot per second) shall be installed in
the flow area of the swale before allowing watefidav through the swale.

Landscaping:

Vegetated Swales

Vegetation provides filtration and root uptake ftioes, protects from rain and wind erosion,
and enhances aesthetic conditions. The “faciligaars equivalent to the area of the swale,
including bottom and side slopes. The minimum phaaterial quantities perO0Osquare feet of
facility area shall be as follows:

Private Swales:

Zone A (wet): 115 herbaceous plants or 100 herbaceous plant small shrubs
Zone B (moderate to dry):1 tree, 3 large shrubs/small trees, 4 small shiars 140
groundcover plants

Public Swales:

Zone A (wet): 115 herbaceous plants or 100 herbaceous plant small shrubs
Zone B (moderate to dry):12 small shrubs, and 70 groundcover plants

The delineation between Zone A and Zone B shadlitheer the height of the check dam or the
overflow outlet elevation which ever is lower.

Trees: For private swales, the following evergreen or deaus trees shall be retained or planted
within or adjacent to the swale and continuing agpnately 30 feet on center the length of the

swale:

Evergreen trees: Minimum height: 6 feet
Deciduous trees: Minimum caliper: 1 %2 inches atdhes above base.

Stormwater Report Requirements For Presumptive Appoach
Checklist of minimal information to be shown on thepermit drawings:

1) Facility dimensions and setbacks from propergd and structures
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2) Profile view of facility, including typical cr@ssections with dimensions

3) Growing medium specification

4) Filter fabric specification (if applicable)

5) All curb cut details and stormwater piping asated with the facility, including pipe
materials, sizes, slopes, and invert elevatiorvaty bend or connection

6) Landscaping plan

Inspection requirements and scheduleThe following table shall be used to determine Wwhic
stormwater facility components require City inspatt and when the inspection shall be
requested:

Facility Component Inspection Requirement

Swale grading

Curbs / curb cuts Call for Inspection
Piping (if applicable) Call for Inspection
Filter fabric (if applicable)

Growing medium Call for Inspection
Plantings/seeding/sod Call for Inspection

Operations and Maintenance requirementsSeeChapter 6.
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Stormwater Planters

See Appendix 1.1 SW-130 for typical private property planter detail and
Appendix 1.3 SW-310 through SW-313 for typical Green Street planter details.

Description: Stormwater planters are structural landscapedvessused to collect, filter, and/or
infiltrate stormwater runoff, allowing pollutants settle and filter out as the water percolatestitin
the planter soil before infiltrating into the gralbelow or piped to its downstream destination. In
addition to providing pollution reduction, flow et and volumes can also be managed with
stormwater planters. Stormwater planters can be taskelp fulfill a site’s required landscaping are
requirement and should be integrated into the ¢h&ta design. Numerous design variations of
shape, wall treatment, and planting scheme carsée to fit the character of a site. Stormwater
planters may provide either “infiltration treatmeéat “filtration treatment”.

5.4.1 Infiltration Stormwater Planters:

Groundwater In high groundwater areas, groundwater must beesddd per Section 4.6.

Construction Considerations:Location oflnfiltration Stormwater Plantershould be clearly
marked before site work begins to avoid soil disamce during construction. No vehicular traffic,
except that specifically used to construct thelitgcshould be allowed within 10 feet facility &®

Soil: Topsoil shall be used within the top 18 inchesheffacility perAppendix B to support
plant growth.Maximum design infiltration rate of the facility controlled by the infiltration rate of
the growing medium and shall not be greater thanird. With a demonstrated hardship, higher
design infiltration rates may be used with thelirgtion blend soi(seeAppendix B) if stormwater
from vehicular surfaces is pretreated. Designtiatfilon rate shall be demonstrated with testing
certified by a professional Engineer or Geologist ahall not exceed 10 inches per hdure
bottom shall be covered in non-floatable mulch asked pea gravel.
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Dimensions and SlopesSeeAppendix | for detail drawingsFacility storage depth must be at
least 9 inches, unless a larger than- requiredgiaguare-footage is used. Minimuinfiltration
Stormwater Plantewidth is 30 inches. Planters shall be construetitidout slope.

Setbacks:Required setback fdnfiltration Stormwater Planterss 5 feet from property lines and 10

feet from structures. Easements for non-buildat#ason adjacent properties may be required if
facilities are located next to property lines.

5.4.2 Filtration Stormwater Planters:

Design ConsiderationsThese facilities are appropriate for facilitiesdted within 10-feet of
building foundations or in high groundwater aredth\&n approved impermeable membrane.
Filtration Planters shall only be used where irdiibn planters are not feasible.

Construction Considerations:

Special attention needs to be paid to the plansenproofing if constructed adjacent to building
structures. The walls ofFiltration Stormwater Plantecan often times be incorporated with the
building foundation plans. The bottomfftration Stormwater Plantersust be lined with an
impermeable membrane of 60 mil plastic film.

Soil: Topsoil shall be used within the top 18 inchesheffacility perAppendix B to support
plant growthMaximum design infiltration rate of the facility controlled by the infiltration rate of
the growing medium and shall not be greater thamiht. With a demonstrated hardship, higher
design infiltration rates may be used with thelirgtion blend soi(seeAppendix B) if stormwater
from vehicular surfaces is pretreated. Designtnafiion rate shall be demonstrated with testing
certified by a professional Engineer or Geologigt ahall not exceed 10 inches per hdure
bottom shall be covered in non-floatable mulch asked pea gravel.

Dimensions and Slopeskacility storage depth must be at least 9 inchelgss a larger than-
required planter square-footage is used. Mininkiltnation Stormwater Plantewidth is 18 inches.
Planters shall be constructed without slope.

Setbacks:A setback forFiltration Stormwater Planters not required.

5.4.3 General Requirements

Planter Walls: Planter walls shall be made of stone, concretekbwood, or other durable material.
Chemically treated wood that can leach out toxengicals and contaminate stormwater shall not be
used.

Simplified Sizing: Individual Stormwater Planters sized with the Sifirged Approach shall be
designed to receive less than 0.5 acre of impesvémaa runoff. For stormwater planters a Simplified
Approach sizing factor of 0.06 may be used to receredit.

Presumptive Method Sizing:The Presumptive Approach may be used to downse&itnplified
Approach sizing factoiThe applicant shall size stormwater planter to refécient storage
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volume for the entire 25 year storRianters shall be designed to pond water for less 18 hours
after each storm event.

Landscaping: Plantings shall be designed at the following queastiperLO0square feet of facility
area. Facility area is equivalent to the area efplanter.

Zone A (wet): 115 herbaceous plants or 100 herbaceous plant$ small shrubs
Note: Tree planting is not required in planters, but p&mting is encouraged near planters.

Checklist of minimal information to be shown on thepermit drawings:
1) Facility dimensions and setbacks from propertgd and structures
2) Profile view of facility, including typical cr@ssections with dimensions
3) Planter wall material and waterproofing membrgpecification
4) Growing medium specification
5) Drain rock specificatiofif applicable)
6) Filter fabric specificatiolif applicable)
7) All stormwater piping associated with the fagilincluding pipe materials, sizes, slopes,
and invert elevations at every bend or connediifoapplicable)
8) Stormwater destination
9) Landscaping plan

Inspection requirements and scheduleThe following table shall be used to determine \Wwhic
stormwater facility components require City inspactand when the inspection shall be requested.
Please note that, while not all facility componantsy require an inspection call, inspectors will
inspect for all required components in the field.

Facility Component Inspection Requirement

Planter grading/ excavation

Structural components/ liner Call for Inspection
Piping (if applicable) Call for Inspection
Filter fabric (if applicable)

Growing medium Call for Inspection
Plantings Call for Inspection

Operations and Maintenance requirementsSeeChapter 6
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5.5 Rain Gardens

See Appendix 1.1 SW-140 for typical rain garden details.

Description: Rain gardens are landscaped reservoirs used extdllter, and/or infiltrate
stormwater runoff, allowing pollutants to settledditer out as the water percolates through the
planter soil before infiltrating into the groundlde or being piped to its downstream
destination. In addition to providing pollution rettion, flow rates and volumes can also be
managed with rain gardens. Rain gardens can betagedp fulfill a site’s required landscaping
area requirement and should be integrated intovkeall site design. Numerous design
variations of shape, and planting scheme can ke tos# the character of a site. Rain gardens
may provide either “infiltration treatment” or “friation treatment”.

Simplified Method Sizing: A Simplified Approach sizing factor of 0.06 may b®ed to receive
credit for pollution reduction and flow control. &lsquare-footage is determined at the peak
water surface prior to overflow.

Presumptive Method Sizing:The Presumptive Approach may be used to downse&itnplified
Approach sizing factoiThe applicant shall size stormwater planter to refécient storage
volume for the entire 25 year storRianters shall be designed to pond water for less 18 hours
after each storm event.

Soil: Topsoil shall be used within the top 18 inchesheffacility perAppendix B to support
plant growth.Maximum design infiltration rate of the facility controlled by the infiltration rate of
the growing medium and shall not be greater thanird. With a demonstrated hardship, higher
design infiltration rates may be used with thelirgtion blend soi(seeAppendix B) if stormwater
from vehicular surfaces is pretreated. Designtnafiion rate shall be demonstrated with testing
certified by a professional Engineer or Geologist ahall not exceed 10 inches per hdure
bottom shall be covered in non-flotable mulch osked pea gravel.

Geometry/Slopes:SeeAppendix | for detail drawings.
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» There is no shape requirement for rain gardehsy Tan be designed as square,
rectangular, circular, oblong, or irregular.

» The minimum width for any rain garden shall bieét.

» The maximum side slopes within rain gardens dteaf8 horizontal to 1 vertical.

* The minimum ponding depth shall be 6 inches. Maxn ponding depth shall be 12
inches during water quality storm.

* The minimum depth of soil amendment for rain gagishall be 18 inches. See
Appendix B for the required soil amendment speatfans to be included with the permit
plans.

5.5.1 Infiltration Rain Gardens:

Infiltration Rain Gardens- Applicability: Infiltration rain gardens are used to manage
stormwater flowing from all types of impervious faaes on private property and from the
public right-of-way. If located within 10 feet frotyuilding foundations or upslope of building
structures, a filtration rain garden must be usestead with an impermeable liner.

Groundwater In high groundwater areas, groundwater must beeaddd per Section 4.6.

Piping for Infiltration Rain Gardens: Piping per Plumbing Code requirements shall be tsed
direct stormwater from impervious if used withiretbublic street right-of-way or within or
surfaces to infiltration rain gardens, or adjademarking lot areas, stormwater may flow
directly into them via curb openings. An overflovaih, when required, shall be constructed to
allow at least 6 inches but not more than 12 incliegater to pond in the rain garden prior to
overflow. On private property, this overflow drand piping must meet Plumbing Code
requirements and shall direct excess stormwaten pproved disposal point as identified on
the Public Works Permit drawings.

Within the public street right-of-way, this ovesfiadrain and piping must meet City of Florence
Public Works Standards and shall direct excessmstater to an approved disposal point.

5.5.2 Filtration Rain Gardens:

Filtration Rain Gardens- Applicability: Filtration rain gardens are used to manage storetwat
flowing from all types of impervious surfaces ofvpte property, when rain garden must be
located within 10 feet of building foundations, iradiately upslope of building structures.

Piping for Filtration Rain Gardens: Piping per Plumbing Code requirements shall be tsed
direct stormwater from impervious surfaces todiiton rain gardens, or if used within or
adjacent to parking lot areas, stormwater may flinectly into them via curb openings. An
overflow drain shall be constructed to allow asle@inches but not more than 12 inches of
water to pond in the rain garden prior to overfléwperforated system of pipes shall be
constructed 18” under the filtration rain to draiater that has filtered through the topsoil and
prevent long-term ponding. On private propertys thwerflow drain and piping must meet
Plumbing Code requirements and shall dire exceddil@red stormwater to an approved
disposal point as identified on the subdivisionibk Works Permit drawings.
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5.5.3 General Requirements

Setbacks

For infiltration rain gardens and filtration raiarglens without an impermeable liner:
* Minimum setback from building structures shalllfkfeet.
* Infiltration rain gardens or filtration rain gaads without a liner may not be located
immediately upslope of building structures.
» There is not a required setback for filtratiomrgarden as long as an impermeable 60
mils a PVC liner is used.
* Infiltration rain gardens shall be set back aimim of 5 feet from property lines.

Landscaping: Vegetation provides filtration and root uptake ftioias, protects from rain and
wind erosion, and enhances aesthetic conditioasitiRts shall be designed at the following
guantities peflOOsquare feet of facility area. Facility area is @gient to the area of the rain
garden calculated from Form SIM.

Zone A (wet): 115 herbaceous plants or 100 herbaceous plant$ small shrubs
Zone B (moderate to dry):1 tree, 3 large shrubs/small trees, and 4 smalbsh

Facility Component Inspection Requirement

Rain Garden grading/ excavation

Structural components/ liner Call for Inspection
Piping (if applicable) Call for Inspection
Filter fabric (if applicable)

Growing medium Call for Inspection
Plantings Call for Inspection

Operations and Maintenance requirementsSeeChapter 6
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5.6 Vegetated Filter Strips

See Appendix | SW-160 for typical filter strip details.

Description: Vegetated filter strips, or vegetated filters, geatly sloping areas used to filter,
slow, and infiltrate sheet flow runoff. Stormwagatters the filter as sheet flow from an
impervious surface or is converted to sheet floimgia flow spreader. Flow control is achieved
using the relatively large surface area, and fopes$ greater than 5%, a generous proportion of
check dams or terraces. Pollutants are removedghrfiltration and sedimentation. Filters can

be planted with a variety of trees, shrubs, andiggacovers, including grasses. Sod may be used
for single-family residential sites and for filtgtrips along sidewalks. There are an infinite
number of ways to fit this concept into site designd designers are encouraged to use the site
landscape areas for this purpose. An approved ganee/destination method may be required

at the end of the filter.

Design ConsiderationsMWhen designing vegetated filters, slopes shoulkidpe as flat as
possible to prevent erosion. Spreading the flownBvacross the filter is also important in
ensuring that the facility functions correctly abids flow channeling.

Construction Considerations:Vegetated filter areas should be clearly markedrgesite work
begins to avoid soil disturbance during constructido vehicular traffic, except that specifically
used to construct the facility, should be allowathin 10 feet of filter areas. Flow spreaders
must be constructed perfectly level to distriblbevs evenly across the filter, and for public
facilities must be surveyed after construction.

Design Requirements:SeeAppendix | for detail drawings.
Groundwater In high groundwater areas, groundwater must beegddd per Section 4.6.

Soil Topsoil shall be used within the top 18 inchetheffacility perAppendix B to support

plant growthMaximum design infiltration rate of the facility controlled by the infiltration rate of
the growing medium and shall not be greater themiht. Soil: Topsoil shall be used within the top
18 inches of the facility pekppendix B to support plant growtiMaximum design infiltration

rate of the facility is controlled by the infiltrah rate of the growing medium and shall not beatge
than 4 in/hr. With a demonstrated hardship, higlesign infiltration rates may be used with the
infiltration blend soil(seeAppendix B) if stormwater from vehicular surfaces is pretrdaf@esign
infiltration rate shall be demonstrated with tegtaertified by a professional Engineer or Geologist
and shall not exceed 10 inches per hour.

Dimensions and SlopesThe maximum slope allowable for fully planted vieged filter strips
is 10%. The maximum slope allowable for vegetaikek fstrips which are planted with sod only
is 5%. Terraces may be used to decrease grounessibiinimum slopes are 0.5%.

Setbacks:Required setback is 10 feet from structures urieed with impermeable fabric.
Easements for non-buildable areas may be reqdifadilities are located near property lines.
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Sizing: Unless used for very long, narrow projects sucpadbways and trails, vegetated filters
cannot be used to manage flow from more than @Gé&aampervious area. Filters shall be a
minimum of 10 feet wide x 10 feet long. A Simpldidpproach sizing factor of 0.2 may be used
to receive credit for pollution reduction and fleantrol.

Destination Use:Vegetated filter strips which are designed perSimeplified Approach may be
used to meet stormwater destination requirementgddo 0.5 acre of impervious surfaces.
Minimum filter strip width may be reduced to 5 féet narrow, linear impervious surfaces, such
as pedestrian and bicycle paths.

Check Dams:When necessargheck dams allow water to pool and infiltrate ittie ground

and also reduce erosion as well as promote irtftnson steeper slopes. They shall be
constructed of durable, non-toxic materials suctoak, brick, concrete, or soil by integrating
these materials into the grading of the swale. €ldams are as long as the width of the swale,
perpendicular to flow line. They generally form2ifich wide bench on top and measure 3 to 5
inches high, depending on the depth of the faciBgeAppendix 1.3 SW-340for typical check
dam details.

Landscaping: The entire filter strip must have 100 percent cagerby native grasses, native
wildflower blends, native ground covers, or any bamation thereof.

Checklist of minimal information to be shown on thepermit drawings:

1) Facility dimensions and setbacks from propertgd and structures

2) Profile view of facility, including typical cr@ssections with dimensions

3) Growing medium specification (if applicable)

4) All stormwater piping associated with the fagilincluding pipe materials, sizes,
slopes, and invert elevations at every bend or ection

5) Landscaping plan

6) Flow spreader details and specifications

7) Check dam or terrace details and specifications

Inspection requirements and scheduleThe following table shall be used to determine \Wwhic
stormwater facility components require City insjp@ttand when the inspection shall be
requested. Please note that, while not all facdidgnponents may require an inspection call,
inspectors will inspect for all required componentghe field.

Facility Component Inspection Requirement
Filter grading if applicable
Terraces (if applicable

Piping and flow spreader (if Call for Inspection

applicable)
Growing medium (if applicable) Call for Inspection
Plantings Call for Inspection

Operations and Maintenance requirementsSeeChapter 3.0.
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5.7 Soakage Trench

See Appendix | SW-180 and SW-181 for typical soakage
trench details.

A soakage or “infiltration” trench is a shallowtieh in permeable soil that is backfilleath

sand and coarse stone and lined with filter falirie trench surface may bevered with

grating, stone, sand, or a grassed cover withfasinlet.Soakage trenches are recognized as a
stormwater destination and are not intended toslee to meet pollution reduction requirements.
Unless the Soakage Trench is used exclusively farsidential roofrunoff, pollution

reduction facilities must be used to receive runofbefore it entersthe drywell.

Note: DEQ has identified soakage trenches as "Class ¥ctign Wells" under

the federal Underground Injection Control (UIC) Bpam. These facilities must
be classified as exempt, authorized by rule, ohatized by permit by DEQ.
Since the UIC Program states that these types 8 wan have a direct impact
on groundwater, pollution reduction is required ¢ef disposing stormwater into
them. All soakage trenches must be registered REGQ. Designers shall design
all underground injection systems to qualify for @Rule Authorization. More
information about the UIC Program can be found aE@s website at:

Http://www.deq.state.or.us/wa/groundwa/uichome.htfor technical questions
call DEQ- UIC Program at 503-229-5945.

1) Pre-treatment requirements
a) Residential roof area (only) runoffdoes not require pretreatment.
b) Residential runoff from pavementsrequires pre-treatment.
c) Commercial roof area (only) runoff requires pre-treatment
d) Commercial runoff from pavementsrequires pre-treatment.

5.7.1 Soakage Trench Design and Sizing Method

Non- residential use of soakage trenches mustéagproved by the City. Supporting
geotechnical evidence and a Depth to Groundwatestigation(Appendix D) may be
required. Soakage trenches shall be sized in aaooedwiththe Presumptive Approach once
City approval has been given.

Note: Designers should refer to OAR 340, Division 44, hSwuction and Use of Waste
Disposal Wells or Other Underground Injection Atttes” for additional design and regulatory
requirements.

General Requirements:

Maximum area to be served:

15,000 square-feet per trench
(1) If designed as the only stormwater destinatiba soakage trench shall infiltrate the
entire flood control design storm (i.e., 25-yeanrst) without overflow.
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(2) DEQ requires that soakage trenches receivisigeatial roof runoff have a minimum
of 5-feet of separation from the bottom of the @sgd soakage trench to the top of the
high groundwater level. All other uses must havdeH of separation to the high
groundwater level.

Public Facilities: SeeAppendix | for detail drawings.

(3) Public underground injection systems are apgdas a temporary solution to stormwater
management in areas having no piped system avaitiin 500 feet. The designer shall
prepare a long range stormwater management planarstruct the necessary facilities for
future connections.

(4) Public facilities require utility concurrencpsor to final plan approval.

(5) Clear notes and/or graphics shall be providettié construction plans stating the dimensions
and locations for each facility.

(6) Public facilities within rights of way shall m®nstructed a minimum of 36 inches below the
ground surface.

(7) Stormwater shall be directed through an appi®airce control and pre-treatment device
before entering the injection facility.

(8) A standard cleanout or manhole is requireth@teind of each run of an injection facility.

(9) Public utility easements adjacent to publidlfies in rights of way shall be increased to 9
feet instead of the standard 7 feet.

Location:

(20) All trenches shall be constructed on nativieasad shall not be subject to vehicular traffic
and construction activities that will compact tlod,2hus reducing permeability, prior to
constructing the facility.

(11) There shall be no less than 5 feet of depfiitadtion medium and/or undisturbed soil
between the bottom of the facility’s drain rockéaynd any impervious layer (hardpan, solid
rock, etc.) or seasonal high groundwater level.

(12) Soakage trenches shall not be located nepeslof 20% or greater without geotechnical
evidence the facility will not cause slope failures

(13) Soakage trench areas shall be clearly mar&tmdsite work begins to avoid soill
disturbance during construction.

(14) Soakage trenches should be located down slogteuctures, and are required to be setback
at least 10 feet from structures and 5 feet froaperty lines and/or public utility lines.

(15) Soakage trenches shall be located a minimub@@ffeet away from any domestic drinking
water wells, and a minimum of 500 feet or the distaof a 2- year travel time, whichever is
smaller, away from public drinking water supply isel

Soakage Trench SizingSeeAppendix | for detail drawings.
(16) Hydraulic calculations shall be performed gs#ither the Rational Method or a
hydrograph-based method such as the Santa Barllaaa Blydrograph (SBUH).

a) When using the Rational Method, the requiredagi® capacity of the facility shall be
determined by subtracting the volume of water taat exfiltrate out of the facility within
the required drawdown period from the volume rurfiadfin the contributing basin for
each facility design.
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b) When using SBUH, the 25 year, 24-hour storm WRCS type 1A rainfall
distribution shall be used. The design professioma} also use the NRCS TR-55, HEC-
1, or SWMM.
c) Regardless of methodology used, the measurdulatibn rate shall be the lesser of 6
inches per hour or the measured infiltration ravedd by 2.

(17) Drawdown time when full shall not exceed bits.

Trench:

(29) The bottom of the drain rock portion of thalsage trench shall be no less than 5 feet above
the seasonal high groundwater elevation.

(20) The bottom of the soakage trench shall be diatlay check-dams may be used to prevent
water from collecting near the downstream end.

(21) Special design considerations shall be givgmaperty corners (or where utilities must

make property connections). A gap in the trencligtlesr utility sleeves going through the
soakage trench shall be included in the desigreadead for utility crossings.

(22) Drain rock shall have filter fabric betwees thhedium and native soils or backfill.

(23) At least 12" minimum of backfill shall be pked over the trench.

Drainage Rock:
(25) Drainage rock shall be a minimum of 12" of 2ri¢h to % inch coarse aggregate.

Pipe:

(27) The number and distribution of the holes il dispersion pipe shall adequately allow the
stormwater runoff to exit the pipe while maintaigia maximum hydraulic head elevation 6
inches below the gutter elevation. Designers uphnegfabricated perforated pipe shall follow the
manufacturer's recommendations and provide a seiffidength of pipe to adequately disperse
the water. All design calculations and/or manufeats recommendations shall be submitted
with the design application.

(28) The pipe covered with filter fabric shall lzed flat on top of the sand and parallel with the
contour of the finished surface grade.

(29) The solid pipe from the downspout or pretreattifacility to connection with perforated
pipe must be installed at a minimum 0.002 footfpet slope.

(30) Pipe must have a minimum cover of 12” measined top of pipe to finished grade.

Filter Fabric:

(31) Approved drainage fabric shall be placed @ndides and top of the drainage rock.
(32) Filter Fabric must be one of the following égfbrands: LINQ 125EX; LINQ
TYPAR3201; TNS E040; TNS R035; TNS R040; TNS ROAROCO 4535; Marafi
140NL.

Checklist of minimal information to be shown on thepermit drawings:
1) Facility dimensions and setbacks from propertgd and structures
2) Profile view of facility, including typical cr@ssections with dimensions
3) Drain rock specification
4) Sand specification
5) Filter fabric specification

City of Florence - Stormwater Management Design Manual- Revised September 2011



PAGE 36 OF 49

6) All stormwater piping associated with the fagilincluding pipe materials, sizes,
slopes, and invert elevations at every bend or ecimon.

7) Groundwater and bedrock elevations.

8) Soil units encountered.

9) The longitude and latitude for each facility.

10) The total impervious surface drained for eadility.

Inspection Requirements and Schedule:
The following table shall be used to determine Whitormwater facility components require
City inspection, and when the inspection shalldmested:

Facility Component Inspection Requirement

Trench grading

Piping Call for Inspection
Filter Fabric

Drain Rock Call for Inspection
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5.8 Drywell

See Appendix | SW-170 for typical drywell details.

Description: Drywells can be used as a stormwater destinatioztobgcting and recharging
stormwater runoff into the ground..

Note: DEQ has identified Drywells as "Class V Injectiorell¥' under the
federal Underground Injection Control (UIC) Programhese facilities must be
classified as exempt, authorized by rule, or autteat by permit by DEQ. Since
the UIC Program states that these types of wells ltave a direct impact on
groundwater, pollution reduction is required befalesposing stormwater into
them. All soakage trenches must be registered REGQ. Designers shall design
all underground injection systems to qualify for @Rule Authorization. More
information about the UIC Program can be found aE@s website at:
Http://www.deq.state.or.us/wa/groundwa/uichome.htfor technical questions
call DEQ- UIC Program at 503-229-5945.

5.8.1 Drywell Design and Sizing Method

Non-residential drywells must be pre-approved ley@lity. Supporting geotechnical evidence
and a Depth to Groundwater Investigat{@&yppendix D) may be required. Soakage trenches
shall be sized in accordance wikie Presumptive Approach once City approval has been
given.

Note: Designers should refer to OAR 340, Division 44, hSwuction and Use of Waste
Disposal Wells or Other Underground Injection Atttes” for additional design and regulatory
requirements.

Drywell Sizing: SeeAppendix | for detail drawings.

» Hydraulic calculations shall be performed using @ational Method. The required storage
capacity of the facility shall be determined bytsabting the volume of water that can exfiltrate
out of the facility with the required drawdown ptifrom the volume runoff from the
contributing basin for each facility design.

* Drywells shall be designed for the Flood Controkiga Storm, with a safety factor of 2.

» The drawdown time for drywell design when full dhadt exceed 12 hours.

* The time of concentration for a Drywell design $hal 5 minutes.

General Requirements:

1) Maximum ground slopes-20 percent

2) There shall be no less than 5 feet of undistlidepth of infiltration medium between the
bottom of the facility and any impervious layer rdi@an, solid rock, etc.) or seasonal high
groundwater levels.

3) Drawdown time when full shall not exceed 10 Isour
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4) Drywells shall meet the following setback regunents for downstream slopes: minimum of
100 feet from slopes of 20%; add 5 feet of setbackach additional percent of slope up to

30%; drywells shall not be used within 200 feetwbiere slopes exceed 30%.

5) Drywells should be located down slope of streedyuand are required to be setback at least 10
feet from structures, 5 feet from property linasg & feet from public utility lines.

Checklist of minimal information to be shown on thepermit drawings:
1) Facility location with setbacks from propertyds and structures.
2) Depth and diameter of drywell.
3) Drain rock specification
4) Sand specification
5) Filter fabric specification
6) All stormwater piping associated with the fagilincluding pipe materials, sizes,
slopes, and invert elevations at every bend or ecimon.
7) Groundwater and bedrock elevations.
8) Soil units encountered.
9) The longitude and latitude for each facility.
10) The total impervious surface drained for eadility.

Inspection requirements and scheduleThe following table shall be used to determine Wwhic
stormwater facility components require City inspatt and when the inspection shall be
requested. Please note that, while not all faciidgnponents may require an inspection call,
inspectors will inspect for all required componentghe field.

Facility Component Inspection Requirement

Drywell Excavation
Piping Call for Inspection
Drywell installation and backfill| Call for Inspech

Operations and Maintenance requirementsSeeChapter 6.
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5.9 Manufactured Treatment Technology

The City of Florence currently has two levels opagval for pollution reducing proprietary
stormwater treatment devices: Stand-Alone (Bastaffnent), and Pretreatment. Devices
approved foiStand-Alone Usemay be used to satisfy the pollution reduction nexents of

the Stormwater Management Manual when sized pgidiltument. Devices approved Rre-
treatment Usemay be used to satisfy the pollution reduction negents of the Stormwater
Management Manual when used in conjunction with-poofile elbows (catch basin traps) in all
system inputs (catchbasins, curb inlets, etc.)s@ret per this document. For the list of approved
devices seéttp://www.ecy.wa.gov/programs/wqg/stormwater/newteb/index.html.

Manufacturers wishing to submit technologies faorapal shall submit those technologies to the
Washington Department of Ecology (WashDOE). Thg GitFlorence does not test pollution
reduction treatment technologies. Proprietary mactufed stormwater treatment devices are
approved for use within the City of Florence basedVashDOE use level designations. In
addition, to be approved for use as a publicly amecity-maintained facility, the manufacturer
must also submit detailed information about thdifsis design criteria, construction
techniques, operation and maintenance procedwlesility, and cost to City of Florence

Public Works. This information will be reviewed Byiblic Works, which will decide whether or
not the facility can be used for public projectieaBe note that use of filter technologies is
conditionally approved within the public right-ofay and must receive specific City approval
for each proposed location.

Manufactured stormwater treatment technologiesercity’s approved list must be designed
and constructed in accordance with the manufacsurecommendations. Florence may also
place special design conditions on the acceptahtteedechnology, such as sizing requirements
that go beyond the manufacturer’'s recommendatiwhigh must also be followed to obtain plan
approval.

In addition to design calculations shown in ther@teater Management Report requirements
(Appendix A.3) the following must be submitted with each mantufesd stormwater treatment
technology project:

1) Pollution reduction capacity of the facility
2) Flow-through conveyance capacity (i.e., how milalv can be passed through the facility
without stirring up and releasing trapped pollusant

Checklist of minimal information to be shown on thepermit drawings:

1) Facility dimensions and setbacks from propergd and structures

2) Profile view of facility, including typical cressections with dimensions

3) All stormwater piping associated with the fagilincluding pipe materials, sizes, slopes, and
invert elevations at every bend or connection

Inspection requirements and scheduleThe following table shall be used to determine Wwhic
stormwater facility components require City inspatt and when the inspection shall be
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requested. Please note that, while not all faciidgnponents may require an inspection call,
inspectors will inspect for all required componentghe field.

Facility Component Inspection Requirement
Vault Excavation

Piping Call for Inspection
Vault installation and backfill Call for Inspectio

Operations and Maintenance requirementsAn operations and maintenance packet will be
required, including information from the manufaetyras peChapter 6
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5.10 Structural Detention Facilities

See Appendix | SW-260 through SW- 265 for typical structural detention facility details.

Description: Structural detention facilities such as tanks, t&and oversized pipes provide
underground storage of stormwater as part of affdiloa control system. As with any
underground structure, they must be designed rgtfontheir function as runoff flow control
facilities, but also to withstand an environmenpefiodic inundation, potentially corrosive
chemical or electrochemical soil conditions, andvyeground and surface loadings. They must
also be accessible for maintenance.

Facilities in this section must be designed usitieptable hydrologic modeling techniques to
meet applicable flow control requirements. Addiabfacilities will be required to meet
applicable pollution reduction requirements. Taakd vaults typically do not have a built-in
design feature for containing sediment, as do ruelidetention ponds. When tanks or vaults
are used for detention storage, therefore, eitlseirface sediment containment pond shall be
placed upstream of the tank or vault, or the taskltvshall be oversized to allow for the
temporary accumulation of sediment.

Where the tank or vault is designed to providersedt containment, a minimum of ¥z foot of
dead storage shall be provided, and the tank dt shall be designed and constructed with 0%
(flat) bottom slope. Tanks and vaults can be usembnjunction with other detention storage
facilities, such as ponds or parking lot pondgrtavide initial or supplemental storage. Because
of minimum orifice size specifications, structufiaw control facilities (such as detention tanks,
vaults, and oversized pipes) for projects with kass 0.5 acre of impervious surface are not
effective and will not be permitted. Projects witks than 0.5 acre of impervious surface are
required to use surface retention facilities totoarflows.

Design RequirementsSeeAppendix | for detail drawings. The following criteria appty
detention tank, vault, and oversized pipe design.
* All areas of a tank or vault shall be within 50tfeéa minimum 36-inch diameter
access entry cover. All access openings shall Fawad, solid locking lids.
* Publicly owned detention tanks, vaults, and pigespgrmitted within public rights-of-
way. City-maintained tanks and vaults that arelocdted within the right-of-way shall
be located in separate open space tracts withqséler easements that are dedicated to
the City of Florence. All privately owned and maimted facilities shall be located to
allow easy maintenance and acceShapter 6.0 Operation and Maintenance)
* All tanks and vaults shall be designed as flow-tigiosystems, unless separate
sediment containment is provided.
* Minimum size for a public detention pipe shall l&iBches. If the collection system
piping is designed also to provide storage, theltiag maximum water surface elevation
shall maintain a minimum 1-foot of freeboard in aaych basin below the catch basin
grate. Pipe capacity shall be verified using arepted methodology. The minimum
internal height of a vault or tank shall be 3 feetd the minimum width shall be 3 feet.
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The maximum depth of the vault or tank invert shall20 feet. Pipe material and surface
treatment shall conform to the standards for deierianks and vaults
 Detention tanks and vaults shall have a minimutdbot of dead storage, unless
upstream sedimentation is provided

Flow Control:
* To restrict flow rates exiting the facility to tr@sequired byChapter 3, a control
structure peAppendix | must be used.

Materials and Structural Stability:
* For city-maintained facilities, pipe materials gaohts shall conform to the City of
Portland’'sSewer and Drainage Design Manugbr privately owned and maintained
facilities, the pipe material shall conform to theified Plumbing Code.
* All tanks, vaults, and pipes shall meet structoeguirements for overburden support
and traffic loadings, if appropriate. H-20 live tlsashall be accommodated for tanks and
vaults under roadways and parking areas. End degisbe designed for structural
stability at maximum hydrostatic loading conditions
* Detention vaults shall be constructed of structtealforced concrete (3000 psi, ASTM
405). All construction joints shall be provided wiwater stops.
* In soils where groundwater may induce flotation Bodyancy, measures shall be taken
to counteract these forces. Ballasting with comcogtearth backfill, providing concrete
anchors or other counteractive measures shallchereel. Calculations shall be required
to demonstrate stability.
» Tanks and vaults shall be placed on stable, categelil native soil with suitable
bedding. Tanks and vaults shall not be allowedllislbpes, unless a geotechnical
analysis is performed for stability and constructpractices.

Stormwater Report Requirements For Presumptive Appoach SeeExhibit 2-2.
Checklist of minimal information to be shown on thepermit drawings:
1) Facility dimensions and setbacks from propertgd and structures
2) Profile view of facility, including typical cr@ssections with dimensions
3) All stormwater piping associated with the fagilincluding pipe materials, sizes,
slopes, and invert elevations at every bend or ection

Operations and Maintenance requirementsSeeChapter 6.0.
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511 Ponds

See Appendix | SW-230 through SW- 234 for typical pond details.

*

Three types of ponds are described in this secivehponds, extended wet ponds, and dry
ponds, all of which must be designed and submiiteter the Performance Approach. (See
Appendix A.2 for submittal requirements.) The facility must lideato provide 70 percent total
suspended solids removal from 90 percent of theageeannual runoff (as describedSection

3.4) and provide detention of the postdevelopment pea&ff rates to less than pre-development
peak runoff rates (as describ®dction 3.3.

The City encourages applicants to design pondgrtction as multipurpose facilities (e.g., parks,
open space, or recreation facilities), provided #my alternative uses are compatible with the
primary stormwater functions and maintenance staisda

Wet pondsare constructed with a permanent pool of water (obonly referred to as pool

storage or dead storage). Stormwater enters the gioone end and displaces water from the
permanent pool. Pollutants are removed from stori@wthrough gravitational settling and
biological processes. When the sizing criteria@nésd in this section are used, pollution
reduction requirements are presumed to be met.tibddi facilities may be required in order to
meet flow control requirements, as applicable. &arflow mechanism to an approved discharge
point is required.

Extended wet pondsare also constructed with a permanent pool of watgrhave additional
storage above that fills during storm events atebses water slowly over a number of hours.
The permanent pool is sized to provide polluticsiuition, and the additional storage above
(extended detention area) is sized to meet flovirobrequirements. Pollutants are removed
from stormwater through gravitational settling dnological processes. When the sizing criteria
presented in this section are used, pollution rediicequirements are presumed to be met. The
extended detention must be designed using accepgtgtdrologic modeling techniques (see
Section 4.4 to meet applicable flow control requirements. @verflow mechanism to an
approved discharge point) is required.

Dry detention pondsare designed to fill during storm events and slowglgase the water over a
number of hours. Dry detention ponds must be desigising acceptable hydrologic modeling
techniques to meet applicable flow control requieats. Additional facilities are required in
order to meet

Location and Ownership:

All open ponds to be maintained by the City of Elare shall be located in a separate open
space tract with public utility easements dedicatethe City.
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Open ponds serving more than one tax lot or dedigméunction as multiuse/recreational
facilities shall be located in a separate trag.(&.ract A), defined easement, or designated open
space.

Instream ponds are not allowed.

Soil Suitability: Wet, extended wet, and dry detention ponds arecgighé to high groundwater
areas where infiltration disposal is not reliabéayround.

Setbacks:Ponds shall be constructed to maintain the follgvaatback distances from structures
and other facilities. (All distances are measurethfthe edge of the maximum water surface
elevation.

Minimum distance from the edge of the pond watefase to property lines and structures: 20
feet, unless an easement with adjacent propertgoisrprovided.

Distance from the toe of the pond berm embankntetitd nearest property line: one-half of
the berm height (minimum distance of 5 feet).

Minimum distance from the edge of the pond watefase to septic tank, distribution box, or
septic tank drain field: 100 feet.

Surrounding slopes shall not exceed 10 percentinMim distance from the edge of the pond
water surface to the top of a slope greater thapetéent: 200 feet, unless a geotechnical report
is submitted and approved by the City (8¢@endix [.2 SW-230).

Minimum distance from the edge of the pond watefase to a well: 100 feet
(seeAppendix .2 SW-230).

Dimensions and slopes:
Slopes and depth should be kept as mild as pogsilaleoid safety risks. Slopes within the
pond shall not exceed 3 horizontal to 1 vertical.

The maximum depth of the pond shall not exceedd fhe 0- to 2-foot depth shall be
distributed evenly around the perimeter of the pond

The distance between all inlets and the outlet figataximized to facilitate sedimentation.
The minimum length-to-width ratio is 3:1, at thexamum water surface elevation. This ratio is
critical to prevent “short-circuiting,” where watpasses directly through the facility without
being detained for any length of time. If area ¢@ists make this ratio unworkable, baffles,
islands, or peninsulas may be installed, with @pproval, to increase the flow path and prevent
short-circuiting.

Minimum freeboard shall be 1 foot above the higlpeséential water surface elevation (1 foot
above the emergency overflow structure or spillwkewation).
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Dry detention ponds shall be divided into a minimaintwo cells. The first cell (forebay) shall
contain approximately 10 percent of the designamarfarea and shall provide at least 0.5 foot of
dead storage for sediment accumulation.

Wet and extended wet detention ponds shall be elividto a minimum of two cells. The first
cell (forebay) shall contain approximately 10 petasf the design surface area.

Reference Design Requirements

For detailed design requirements including desigthads of orifice and weir controls refer to
section2.3.30f the Portland Stormwater Management Manual.
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6. OPERATION AND MAINTENANCE

The O&M requirements for the city of Florence dre same as City of Portland as described in
Chapter 3 of the Portland Stormwater Managementudieand apply to all stormwater
management facilitiesnd related facility components of tl8sormwateDesign Manualexcept
that the determination of public versus privatersteater facilities shall be made consistent with
Florence City Code Title 9 Chapter 5.

When theSimplified Approach is used for design, the O&M Specifications
provided in Appendix H is sufficient.

When thePresumptive Approachor Performance Approachis used, a site
specific O&M Plan must be developed.

If a stormwater facility that is not included inghmanual is used (such as a
manufactured stormwater treatment technology)apmicant must still
prepare and submit an O&M Plan that includes figedpecific O&M

activities in compliance with this chapter and witanufacturer requirements.

It is essential to maintain facilities so they ftion as intended and limit offsite environmental
impacts. Owners are required to check their faegditegularly to determine maintenance needs.
Routine inspection and maintenance can help keembwmaintenance costs low by detecting
problems early and avoiding large repair or replaeet costs.

The key goals of any O&M plans and specificatioresta:
- Relay information between the designer/engineertose actually providing the
maintenance.
- Identify all facilities, runoff sources, and discha points that require maintenance.
Show the integration of site stormwater design r@ated regular operations.
« Provide long-term guidance on items to addressderao prevent system deterioration
and failure.
- Provide a schedule for maintenance and regulaatpar
« Designate and clarify responsibilities.
- Establish fiscal responsibility.
« Provide logs to be filled out by maintenance pengbn

Refer to Chapter 3 of the Portland Stormwater Managnt Manual for detailed instructions on
preparing O&M manuals.

Form O&M: Operations & Maintenance Agreemenhtained irAppendix A: must be
completed, notarized, recorded, and submittedadCiky for all Stormwater Management
Facilities prior to building permit issuance:

In order to function for their intended purpose oW long term, Stormwater Management
Facilities must be periodically maintained. Privsatwvned facilities such as rain gardens,
stormwater planters, and porous pavements on priyaiperty are the sole responsibility of the
property owner to maintain. The owner must sigD&M agreement with the City, committing
the owner and future owners to certain operati@hraaintenance activities.
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This agreement must be recorded with Lane Coundy fr building permit issuance.
Maintenance responsibility of Stormwater Managenkeilities will be set out in the
Operations and Maintenance Agreement (see Appdadxsample agreement). For example,
facilities located within public street right-of w&or easements dedicated to the City may be
shared between the City and adjacent private ptppamer. The City’'s maintenance
responsibility may include periodic removal of acuuated trash, debris, and sediment, and
repair or replacement of curbing, inlet drainstamk check-dams. Weeding and trimming or
replacement of shrubs, grasses, or other plantivaysbe the responsibility of the adjacent
private property owner. In order to comply with acgnt private property owners’ aesthetic
values, adjacent private property owners may perfioash and sediment removal on a more
frequent basis than the City is capable of achgpvunder no circumstance shall a private
property owner place fill, trash, lawn trimmings,leaves into public or private stormwater
facilities.

Submit the completed Form O&M with the building mérapplication for review by the City of
Florence. The form will need to be recorded witm&&ounty and proof submitted to the City of
Florence prior to building permit issuance.

County Clerks’s Office Contact Information:
Lane County Deeds and Records

125 E 8th Ave

Eugene OR 97401

541-682-3654
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/. SOURCE CONTROLS

7.1 Site Uses and Characteristics That Trigger Soae Controls

Source controls are additional requirements foh higk sites or activities. Projects with the
following site uses and characteristics are sultgetiie requirements of Chapter 4 of the
Portland Stormwater Management Manual:

* Fuel Dispensing Facilities and Surrounding Trafreas

» Above-Ground Storage of Liquid Materials

* Solid Waste Storage Areas, Containers, and Trasmp@otors

» Outdoor Storage of Bulk Materials

» Material Transfer Areas/Loading Docks

» Equipment and/or Vehicle Washing Facilities

» Stormwater and Groundwater Management for Developoe Land With
Suspected or Known Contamination

» Covered Vehicle Parking Areas

Detailed descriptions of these site uses and ctaistics can be found in the city of Portland
Stormwater Management Manual. Refer to the Port&todnwater Management Chapter 4 for
detailed source control Requirements applicablaiwithe city of Florence
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8.

REFERENCES AND RESOURCES

p wDdPF

City of Florence Stormwater Code, Title 9 Chapter 5
City of Florence Development Code, Title 10
City of Portland Stormwater Management Manual, Biewi 4, August 4, 2008

City of Portland Sustainable Stormwater Management,
http://www.portlandonline.com/bes/index.cfm?c=34598

5. City of Eugene Stormwater Management Manual, A2008

6. Low Impact Development, Technical Guidance ManaaHuget Sound, Puget Sound

Action Team & Washington State University Piercau@ty Extension, January 2005

Oregon Standard Specifications for Constructio®82@regon Department of
Transportation,

Rain Garden Informational Web Sites

a. www.raingardennetwork.com/

b. www.appliedeco.com/Projects/Rain%20Garden.pdf
c. www.uri.edu/ce/healthylandscapes/raingarden.htm

d. http://www.lowimpactdevelopment.org/raingarden_deavhatisaraingarden.htm

National Resources Conservation Service Web Soivey,
http://websoilsurvey.nrcs.usda.gov

10. EPA Stormwater progranhitp://cfpub.epa.gov/npdes/home.cfm?program_id=6

11. City of Gresham, Green Development Practices for®tvater Management, July 2007
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#203 0 (00# '14560)(50#

When the Simplified Approach is used to designmsteater facilities (se&ection 4.2.1)
the minimum submittal requirements are as follows.

1. Scaled Site Plangnust include the following information (at a minimy
« Minimum scale of 1 inch to 10 feet
« North arrow
- Elevations and topography
- Property lines
- Lot area and setbacks
- Footprints of structures
- Easements and driveways
- Wells and septic systems
« Utility lines
« Width of right-of-way and curb height
« Impervious areas
- Type, location and size of stormwater facility
« Existing and proposed surface drainage
» Proposed discharge point

2. Cross Section and Detail®f the proposed facility must be included with pian set.
Where sites are topographically varied, it mayrbparative to show elevations of inlets,
outlets, and discharge points on the cross-setdishow how gravity drainage will be
met.

3. TheSimplified Approach Form (see next page) must be completely filled out. The
form provides the simplified sizing for the fadiis.

4. TheO&M Form (seeAppendix A.4) must be recorded with Lane County and
submitted to Community Development Department &t 2igjhway 101. Florence, OR
97439.

5. TheO&M Specification (seeAppendix H) must be recorded with the O&M Form
and submitted to Community Development Department.

6. Landscape plansare required (se®ection 2.3.2 and Appendix D.1)
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CITY OF FLORENCE: SIMPLIFIED APPROACH FORM

Date:

Permit Number:

If total impervious area for submitted developmgarmtposal is less than 0.5 acre, the Simplified Agph form may
be used for sizing stormwater facilities. If tot@pervious area for submitted development propissafual to or
greater than 0.5 acre or includes public or priwiteet improvements, the Presumptive or Performapproach
must be used and a Stormwater Management Repotieviequired. For more information, refer to #@0 City
of Florence Stormwater Design Manual Chapter 4.

Site Information

1. Site Address:

2. State Property ID (R number):

3. Brief Description of Proposed Development:

4. Total Amount of Impervious Area (New and/or Redepeld):

Site Evaluation

Please refer to Stormwater Design Manual (SWMMgRefces and Resources section for site evaluatagsm

(including soil Types and groundwater).

S1. NRCS Soil Types: (http://websoilsurvey.nrcs.usda.gov

S2. Is there a known or suspected high groundwialbde in the project area? yes _ no
If a site contains seasonal ponding or containdlsiagroundwater soil types (53 — Heceta Fine Sdrtf) —
Yaquina loamy fine sand, 141 Yaquina urban Landptex), a_Partial Infiltration Facilitywith underdrains
should be installed if feasible) ad an overflowyide to an approved disposal point.

Please Note: Each individual tax lot is requiredn@nage the stormwater it generates on the sane thé¢
maximum extent feasible. If the proposal is unablmeet this requirement, the applicant must sulrsjtecial
circumstance request.

Applicants must provide surface infiltration fatjlwith overflow to an approved discharge pointyiells may be
used for overflow in areas with a minimum of 10ptleto groundwater but must be registered with CdEsQ
Underground Injection Control UIC (for more infortizan refer to DEQ) Projects that infiltrate roofwff with
private soakage trenches or drywells are not redui provide pollution reduction prior to infiltran. This
exemption does not apply to projects that dischatgemwater offsite. Single-family residential (igpthree units)
roofs and footing drains are excluded from UIC s&gtion.

Facility Sizing Worksheet Instructions
All facilities sized with this form are presumeddomply with the City’s pollution and flow controéquirements.
Infiltration and discharge requirements are siectit and approved with the use of this form.

1. Enter square footage (sf) of total imperviolesaaneing developed on Line 1.

2. Enter square footage (sf) for impervious arelucgon (pervious pavement).

3. Enter sum of the impervious area reduction teglas on Line 2.

4. Subtract Line 1 from Line 2 to find Line 3, tamount of impervious area that requires stormwatemagement.
5. Select appropriate stormwater management facilit
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6. Enter the square footage of impervious area geththat will flow into each facility type.

7. Check whether the planter, swale, basins, dted §trips are flow-through facilities.

8. Multiply each impervious area managed by thessponding sizing factor. Enter this area as thiitiasurface
area, which is the required size to manage theffuno

9. Where selecting facilities that will overflonglsct the final discharge location.

10. Enter the sum of the total of all the imperg@uea managed on Line 4. The value in Line 4 imeigireater than
or equal td_ine 3.

Facility Sizing Worksheet

Line 1

Line 2

Line 3

Line 4

Note:

Total impervious area being developed or redevelppe SF

Impervious Area Reduction:
Pervious Concrete Sf
Permeable Pavers Sf

Total Impervious Area Reduction:
Total impervious area requiring stormwater managgéme
(Line 1 — Line 2)

Surface Facilities

Subsurface Impervious Area Sizing Facility
Facilities Managed Factor Surface Area
Rain Garden
sf X 0.06 = sf
Planter sf X 0.06 = sf
Swale sf X 0.09 = sf
Vegetated Filter Strip sf X 0.20 = _¢f

* Overflow will be directed to (check all that dpp
Subsurface facility Surface Water ristewer

Subsurface Facilities

The following subsurface facilities can receive basv from the facilities listed above or can be
used independently to manage stormwater from regaleoofs. If stormwater is generated from
anything other than residential roofs, the fa@btmust have pretreatment. All subsurface fadlitie
are subject to the UIC (Underground Injection Coltrequirements.

Drywell sf Diameter Depth
Soakage Trench sf Length Width

Sum of Total Impervious Area Managed:

In the event the stormwater facility temporariljidar rainfall exceeds the facility design capgcit
describe where flows will drain to in order to ntain public safety and avoid property damage.
Depending on site conditions, this may includeagerin an overflow structure, parking lot, street,
or landscaped area.
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#203 #5)0%# '14 560))( 50#
When the Presumptive Approach (See section 4.2.33ed to design stormwater
facilities, the minimum submittal requirements asefollows.

1. Scaled Site Plangncluding (at a minimum):
« Minimum scale of 1 inch to 10 feet
« North arrow
- Elevations and topography
« Property lines
- Lot area and setbacks
« Footprints of structures
- Easements and driveways
« Wells and septic systems
- Utility lines
« Width of right-of-way and curb height
- Impervious areas
« Type, location and size of stormwater facility
- Existing and proposed surface drainage
» Proposed discharge point

2. Cross Section and Detail®f the proposed facility must be included with fian set.
Where sites are topographically varied, it mayrbparative to show elevations of inlets,
outlets, and discharge points on the cross-setdishow how gravity drainage will be
met.

3. A Stormwater Management Reportmust be submitted. An outline is provided on the
next page to identify report requirements.

4. TheO&M Form (seeAppendix A.4) must be recorded with Lane County and
submitted to the Community Development Departmegt@ HWY 101. Florence, OR
97439.

5. AnO&M Plan (seeSection § must be developed, recorded with the O&M Form,
and submitted to the Community Development Departrae250 HWY 101. Florence,
OR 97439.

6. Landscaping plansare required (se8ection 2.3.2 and Appendix D)1
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#2 03 & 1

The Stormwater Management Report is required feryesite improvement where the
Presumptive or Performance Approach is umed the minimum submittal requirements
are as follows. All reports shall be paginated sacurely fastened (including maps and
exhibits).

Engineers scale: Maximum 1”=10" Minimum 1"=50’

All site topography with existing and proposed cams and spot elevations as
necessary

If there are streets, provide the names

If curbs and no section view, show the curb height

Utility structures, underground and overhead lines

Sidewalks

Surface materials

Dimensions

1) Cover Sheet
* Project name and owner
* Site address
» Associated permit numbers
» Submittal date
* Engineer
* Firm
e Address
» Contact information

2) Designer’s Certification and Statement

“I hereby certify that this Stormwater ManagemespBrt for
(name of project) has been prepared by me or ungi&upervision and meets minimum
standards of the City of Florence and normal statslaf engineering practice. | hereby
acknowledge and agree that the jurisdiction doésnd will not assume liability for the

sufficiency, suitability, or performance of drairefgcilities designed by me.”

Requires Design Professional’s Oregon registragtamp

3) Table of Contents

4) Project Overview and Description
- Size and location of project site (vicinity map)
Property zoning
Type of development/proposed improvements
Watershed description
Permits required (local, state, federal)
Existing vs. post-construction conditions
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5) Methodology
Drainage at existing site
o Potential impacts on the proposed site from exgstionditions
o Potential impacts from the proposed site on exgstirainage
o Techniques for mitigating potential conflicts ooplems
Depth to Groundwater Testing results (as appligable
Narrative that defines the proposed stormwater gemant techniques, including
discharge point(s) for runoff from private and palinpervious areas
Demonstration of maximized infiltration and vegetattreatment

6) Analysis

Design Assumptions

Design storms used

Computation methods

Software used

Safety factors, curve numbers, and design coefffisie

Clarify variations from the norm
Presumptive approach requirements and analysis
Conveyance requirements and design
Table of impervious area treated (differentiatelsligws. private and roof vs.
pavement).
See example Table 1 below (“Catchment and Fadikiyie”).
Comparison table of the flow rates for pre and posistruction. Table must
show that the project meets the flow control reguients set forth iBection
4.4. See example Table 2 below (“Pre vs. Post Cortstru€low Rates”).
Determination of the escape route or inundatioelléx the 24-hour 100-year
event
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7) Engineering Conclusions
» Based on compliance with Stormwater Design Manual
» How water quality, flow control, and discharggueements are satisfied
* Post-construction peak flow=pre-development d&ak (2-yr 24-hr events)

8) Stormwater Facility Details/Exhibits
» Contour maps of pre and post development
- Impervious area identification
- Watershed delineation
- Existing and new drainageways
- Point(s) of discharge
* Delineation of each catchment (area treated leyfadility)
» Landscape plans (see Appendix D.1)

9) Operations and Maintenance Plan and O&M Forne {§gendix A.4)
* Must include entity responsible for long-ternchsresponsibilities of O&M

10) Additional Forms
» Source Control Special Circumstances Installati@ginapplicable)
» Special Circumstances (if applicable)

11) Associated Reports Submitted
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After Recording Return to:
Name:
Address:
Place Recording Label Here

#203 $
Form O&M: Operations and Maintenance Plan

Permit Application No .

Owner Name:

Phone: (area code required)

Mailing Address: (return address for records)

City/State/Zip:

Site Address:

City/State/Zip:

Site Legal Description:

1 Responsible Party for Maintenancécheck one)
Homeowner association __ Property Owner __ Other(describe)

2 Contact Information for Responsible Party(ies) ifOther than Owner

Daytime Phone:grea code required) - -
Emergency/After Hours Phone: - -
Contact Name and Address:

Instructions
Simplified Sizing ApproachAttach O&M Specifications from the Florence Storrewvd@esign Manual Appendix H.

Presumptive and Performance Sizing Approacdhitach the site-specific O&M Plan (See Stormwatesibn Manual
Section 6).

3 Site Plan

Show all facility locations in relation to labelstreets, buildings, or other permanent featurethersite. Also show
the sources of runoff entering the facility, and fimal onsite/offsite discharge point.

Please complete the table below

Maintaining the stormwater management facility lois site plan is a required condition of buildingrmit approval
for the identified property. The property ownerggjuired to operate and maintain this facility @c@dance with the
0O&M specifications or plan on file with the City 8forence. That requirement is binding on all coti@nd future
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owners of the property. Failure to comply with tb&M specifications or plan may result in enforcerneaction,
including penalties. The O&M specifications or plaay be modified by written consent of new ownerd written
approval by re-filing with the Community Developmd&repartment.

Complete and recorded O&M Forms shall be submittedo:
Community Development Department, 250 Highway Farence, OR, 97439
Office hours are 8 - 5, Monday through Friday. G4ll-997-3436 for assistance.

BY SIGNING BELOW filer accepts and agrees to the terms and conditimmntained in this O&M Form and in any document
executed by filer and recorded with it. To be sthimethe presence of a notary.

Filer signature

INDIVIDUAL Acknowledgement
STATE of OREGON county of:

This instrument was acknowledged before me on:

By:

Notary Signature:

My Commission Expires: for notary seal
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CORPORATE Acknowledgement
STATE of OREGON county of:

This instrument was acknowledged before me on:

By:

As (title):

Of (corporation):

Notary Signature:

My Commission Expires:
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(SAMPLE)
STORMWATER MANAGEMENT FACILITY
CITY OF FLORENCE, OREGON
OPERATION & MAINTENANCE AGREEMENT

Sediment and other pollutants that degrade wataliuwill accumulate in urban stormwater
facilities. The operation and maintenance of stoatew management facilities including the
implementation of pollution reduction facilities éssential to the protection of the city’'s water
quality. Removal of accumulated pollutants and reedit is important for proper operation. All
property owners are expected to conduct busineasniranner that promotes resource protection.
This agreement contains specific provisions witlspeet to city maintenance of private

stormwater management facilities and use of paltutieduction facilities.

Property Address:

Legal description:

Whereas, , herein referresl @nmer, has constructed improvements, including

but not |
above. |

imited to buildings, pavement, and stormavananagement facilities on the property described
n order to further the goals of the Cityrtifrence to ensure the protection and enhanceofient

water quality, the City of Florence and Owner hgrebter into this Agreement. The responsibilitiés o
each party to this Agreement are identified below.

Recitals

1. Owner owns the above described property withinGQhg of Florence, Lane County, Oregon.

2. Owner owns and operates stormwater managemerntiéscdpproved and permitted as required
by land use permit .

3. Owner has requested the city to provide the funalionaintenance of the facility.

4. City approved construction plans dedicating théndige system conveying the runoff from the
residential properties to the stormwater facilisyaapublic drainage system are on file.

5. Access routes for maintenance have been locatéihveitdedicated public easement on private or
commonly held property, within the public right-afay or on city owned property.

6. Sufficient easement area, right-of-way width orgedy have been provided to accommodate the
construction and maintenance of all existing arappsed utilities and public infrastructure.

Owner shall:

1. Implement the stormwater management plan includedih as Attachment “A”. (Stormwater
disposal and pollution reduction construction dstand source control protection, etc.)

2. Implement the stormwater maintenance plan includedin as Attachment “B”. (Owner
responsibilities such as vegetation control, dghidkup, etc.)

3. Inspect the facilities monthly and after signifitatorm events to determine if maintenance
activity is warranted.

4. Maintain maintenance and inspection records (irffahm of a log book) of steps taken to
implement the programs referenced in (1) and (ByabThe log book shall be available for
inspection by appointment at . The log book shall catalog any
action taken, who took the action, when it was makew it was done, and any problems
encountered or follow-on actions recommended. Maiabce items (“problems”) listed in
Attachment “A” shall be inspected as specifiedne attached instructions or more often if
necessary. The Owner and Users are encourageatocppy the individual checklists in
Attachment “A” and use them to complete its insfert. These completed checklists would then,
in combination, comprise the logbook.

5. Submit an annual report to the City of Florencearding implementation programs referenced in

(1) and (2) above. The report must be submittedrdrefore June 30 of each calendar year after
execution of this agreement. At a minimum, thedwihg items shall be included in the report:
a. Name, address, and telephone number of the bussgEarsons, or firms responsible for
maintenance plan implementation, and the persompleting the report.
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6.

b. Time period covered by the report.

c. A chronological summary of activities conductedniplement the program and plan
referenced in (1) and (2) above. A photocopy ofapplicable sections of the logbook
with any additional explanations needed shall saffFor any activities conducted by
paid parties, include a copy of the invoice fovgms.

d. Any outline planned activities for the upcoming ea

Allow the City of Florence staff to inspect stormeamanagement facilities at the above
referenced site.

City of Florence shall:

1.

Execute the following periodic major maintenancelmsubdivision’s pollution reduction
facilities: sediment removal from facilities, retieg orifice sizes and elevations, and adding
baffles.

Maintain all stormwater management facility elensemithin the public rights of way and
dedicated easements, such as catch basins, wkingter separators, and pipes.

Provide technical assistance to the Owner in supats operation and maintenance activities
conducted pursuant to its maintenance and sourgeot@rograms. Said assistance shall be
provided upon request and as the City of Floreniieie and resources permit.

Review the annual report and conduct a minimumnef (@) site visit per year to discuss
performance and problems with the stormwater managefacilities.

Review the agreement with the Owner and modifg ihecessary at least once every three (3)
years.

Remedies:

1.

If the City of Florence determines that maintenatheg maintenance or repair work is required to
be done to the stormwater management facilitiestéztin the subdivision, the City of Florence
shall give the Owner notice of the specific maiatece and/or repair required. The City of
Florence shall set a reasonable time in which swartk is to be completed the persons who were
given notice. If the above required maintenancéanepair is not completed within the time set
by the City of Florence, written notice will be $émthe Owner stating the City of Florence’s
intention to perform such maintenance and bill@wener for all incurred expenses.

If, at any time, the City of Florence determineattthe existing facility creates any imminent
threat to public health, safety, or welfare, they©if Florence may take immediate measures to
remedy said threat. No notice to the persons listd&Remedies (1), above shall be required under
such circumstances. All other

Owner responsibilities shall remain in effect.

1.

The Owner shall grant unrestricted authority to@iy of Florence for access to any and all
stormwater management facilities for the purposgesforming maintenance or repair as may
become necessary under Remedies (1) and/or (2).

The Owner shall assume responsibility for the cbshaintenance and repairs to the stormwater
management facilities, except for those maintenactiens explicitly assumed by the City of
Florence in the preceding section. Such respoitgilshall include reimbursement to the City of
Florence within 90 days of the receipt of the irmeofor any such work performed. Overdue
payments will require payment of interest at therent legal rate for liquidated judgments. If legal
action ensues, any costs or fees incurred by ttyeo€Florence will be borne by the parties
responsible for said reimbursements. This Agreensentended to protect the value and
desirability of the real property described abond t benefit all the citizens of the City of
Florence. It shall run with the land and be bindimgall parties having or acquiring any right,
title, or interest or any part thereof, of realpeaty in the subdivision. They shall inure to the
benefit of each present or future successor imesteof said property or any part thereof or
interest therein, and to the benefit of all citizex the City of Florence.

This instrument is intended to be binding uponghsdies hereto, their heirs, successors and agsigne
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In Witness whereof, the undersigned has executedrstrument on this day of
,20

OWNER(s):

Signature

(print name)

STATE OF OREGON,
County of Lane, ss:
This instrument was acknowledged before me this day of

20 by er¢syrof the above described premises.

Notary Public for Oregon

My commission expires

MANAGER, CITY OF FLORENCE
In Witness whereof, the undersigned agent of the @iFlorence has executed this instrument and

acknowledged
the said instrument to be free and voluntary adtdeed on this day of
20___ for the purposes herein mentioned and dnstates he is authorized to execute said mstrUmen

City Manager

STATE OF OREGON,
County of Lane, ss:
This instrument was acknowledged before me this day of

20, by nergs) of the above described premises.

Notary Public for Oregon

My commission expires
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City of Florence Growing Medium Specification
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Standard Stormwater Facility Topsoil Specification
B.1. Standard Stormwater Facility Topsoil - Furnish topsoil for vegetated stormwater
facilities conforming to the following:

1.1 Standard Blend for Public and Private Facilities - Use this blend for all
vegetated stormwater management facilities, extegste in the right-of-way where
compaction from foot traffic is a concern or where constraints necessitate a high
infiltration rate solil, in which case the “infiltian blend soil” may be allowed.

a. General Composition- The medium shall be any blend of approximately 1
part loamy soil, 1 part native sand, and 1 partmosh (by volume) and meets the
other criteria in this specification.

b. Analysis Requirements for the Blended Material
1. Testing Requirements-All public facilities, and private facilities utding
the presumptive or performance design method witinenthan 6 inches per
hour design infiltration rate, shall provide infdtion and soil analysis
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2. Particle Gradation - A particle gradation analysis of the blended mate
including compost, shall be conducted in conforneaneith ASTM

C117/C136 (AASHTO T11/T27). The analysis shall i the following
sieve sizes: 1 inch, 3/8 inch, #4, #10, #20, #460,##100, #200. The
gradation of the blend shall meet the followingdztigon criteria.

Sieve Size Percent Passing

1inch 100
#4 75 -100
#10 40-100
# 40 15-50
# 100 5-25
# 200 5-15
1 2 -3 -4
, 2
54
#5 6 .

3. Organic Matter Content - An analysis of soil organic matter content shall
be conducted in conformance with ASTM D2974 (lossignition test). The
soil organic matter content shall be a minimum @fpkrcent, as reported by
that test.

4. Power of Hydrogen (pH)- The pH of the blended material shall be tested
and have a pH of 5ta 8

c. General Requirements for the Blended Material:
1. The material shall be loose and friable.
2. It shall be well mixed and homogenous.
3. It shall be free of wood pieces, plastic, anceoforeign matter.
4. It shall have no visible free water.
5. It shall infiltrate a minimum of 4 in/hr

d. Compost- The compost shall be derived from plant matearal provided by a
member of the US Composting Council Seal of Testkgsurance (STA)
program. See www.compostingcouncil.org for a lispmviders in Oregon. The
compost shall be the result of the biological ddgt@mn and transformation of
plant-derived materials under conditions designeal promote aerobic
decomposition. Compost feedstock may include, $uabt limited to: agricultural,
food or industrial residuals; class A biosolidda$ined in the EPA CFR Title 40,
Part 503; yard trimmings, or source-separated npalisolid waste. The material
shall be well composted, free of viable weed seads, stable with regard to
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oxygen consumption and carbon dioxide generatitve dompost shall have no
visible free water and produce no dust when handtexhall meet the following
criteria, as reported by the US Composting Cou€ih Compost Technical Data
Sheet provided by the vendor.

* 100 percent of the material must pass throughirctescreen.

» The pH of the material shall be between 6 and 8.

* Manufactured inert material (plastic, concreteramics, metal, etc.)
shall be less than 1.0 percent by weight.

» The organic matter content shall be between 856&mpercent.

* Soluble salt content shall be less than 6.0 mrchas

» Germination (an indicator of maturity) shall begter than 80%.
« Stability shall be between classes 5-7.

 Carbon/nitrogen ratio shall be less than 25:1.

* Trace metals test result = “pass.”

e. Mycorrhizal Fungi:
1. Mycorrhizal Fungi shall be incorporated into plag mix at rates
recommended by manufacturer.

f. Submittals —10 working days prior to placing the growing medjuA sample
mixture shall be made, and the following submitted

1. Documentation for the three analyses (particle afiad with calculated
coefficient of uniformity; organic matter contempttd). The analyses shall
be performed by an accredited laboratory with fieation maintained
current. The date of the analyses shall be no riiae 90 calendar days
prior to the date of the submittal. The report shadlude the following
information:

* Name and address of the laboratory.
* Phone contact and e-mail address for the labgrato
* Test data, including the date and name of thepresedure.

2. A compost technical data sheet from the vendon@icbmpost. The
analysis and report must be consistent with thepagand reporting
requirements of the US Composting Council Sealeasftihg Assurance (STA)
program. The analysis shall be performed and reddsy an approved
independent STA program laboratory.
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The date of the analysis shall be no more thare@hdar days prior to the date of the
submittal.

3. If soil is mixed in situ, then within five (5)arking days receipts shall be furnished
to City demonstrating soil was mixed in same prtpos as approved sample batch.

f. Stormwater Facility Topsoil Installation - See 01040.43(c).

(1) Protection of the Growing Medium- The growing medium shall be protected
from all sources of contamination, including weeskds, while at the supplier, in
conveyance, and at the project site

(2) Placement of the Growing Medium The medium shall be placed in loose lifts,
not to exceed 8 inches each and each lift shaltdmpacted with a water-filled
landscape roller. The material shall not othenfisenechanically compacted

(3) Timing of Plant Installation - Weather permitting, plants shall be installed as
soon as possible after placing and grading the igigpwiedium in order to minimize
erosion and further compaction.

(4) Erosion Control - Temporary erosion control measures are requinetl u
permanent stabilization measures are function&luding protection of overflow
structures.

(5) Protection of the Facility -In all cases, the facility must be protected fravotf
or equipment traffic that is unrelated to the cangton of the facility. Temporary
fencing or walkways should be installed as needddeep workers, pedestrians, and
equipment out of the facility. Under no circumstscshould materials and
equipment be stored in the facility.

Stormwater facilities shall be kept clean and shatlbe used as erosion and sediment
control structures during construction.

(6) Wet and Winter Conditions - Placement of the growing medium will not be
allowed when the ground is frozen or saturated loewthe weather is determined to
be too wet.

B.2. Stormwater Infiltration Facility Topsoil - Furnish topsoil for vegetated infiltration
stormwater facilities conforming to the following:
2.1 Standard Blend for Public and Private Facilities - Use this blend for all vegetated
stormwater facilities where Higher Design infilicat rates are required. This mix shall not
be used in identified Drinking Water Protection AsgSee Appendix C)
a. General Composition- The medium shall be a blend of 60% Native sard 4006
compost, that meets the other criteria in this ifjgation.
c. General Requirements for the Blended Materiat See 01040.14(d)(1)c.
d. Compost- See 01040.14(d)(1)d.
e. Submittals- See 01040.14(d)(1)e.
f. Stormwater Facility Topsoil Installation - See 01040.43(e).

B.3. Stormwater Facility Topsoil Installation
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(1) Protection of the Growing Medium- The growing medium shall be protected from all
sources of contamination, including weed seedslevdtithe supplier, in conveyance, and at
the project site

(2) Placement of the Growing Medium The medium shall be placed in loose lifts, not to
exceed 8 inches each and each lift shall be compagith a water-filled landscape roller.
The material shall not otherwise be mechanicallpgacted

(3) Timing of Plant Installation - Weather permitting, plants shall be installedsasn as
possible after placing and grading the growing medin order to minimize erosion and
further compaction.

(4) Erosion Control - Temporary erosion control measures are requirgd permanent
stabilization measures are functional, includingt@ction of overflow structures.

(5) Protection of the Facility - In all cases, the facility must be protected fromotfor
equipment traffic that is unrelated to the condtamcof the facility. Temporary fencing or
walkways should be installed as needed to keep everlpedestrians, and equipment out of
the facility. Under no circumstances should matead equipment be stored in the facility.
Stormwater facilities shall be kept clean and simalt be used as erosion and sediment
control structures during construction.

(6) Wet and Winter Conditions - Placement of the growing medium will not be alémiv
when the ground is frozen or saturated or whemather is determined to be too wet.

B.4 Water - Use the following watering tables (when Applicgbl
Water deciduous trees 1-1/2 inches or larger anderdrees over 4 feet in height as follows:

Time Frequency Gallons/Tree
(Minimum)
May - June weekly 15
July - August weekly 20
September - October weekly 15
Time Frequency Gallons/Shrub
May - June weekly 5-10
July - August weekly 15-20

September - October weekly 10-15
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Several areas within the City of Florence have kmewallow groundwater. Within areas of
known or suspected shallow groundwater, additiorfarmation about the depth to groundwater
(DTW) must be collected to ensure that the propasetkrground injection control will be
effective and sufficient separation between drywall groundwater exists. A DTW is optional
for surface infiltration facilities but a demong#d separation to the groundwater can eliminate
the need for overflows/underdrains that would lmpied otherwise.

& 0 "
The DTW investigation requires sufficient time tampfor and perform the necessary steps to
collect a reliable measurement, including obtairpegnits, performing utility locates, borings,
piezometer/well installation, collection of watewél measurements, and decommissioning of
the monitoring well. The DTW investigation, inclugi design, installation oversight, water
measurements, and decommissioning, must be perddognan Oregon licensed registered
geologist (RG), certified engineering geologist (&Eor professional engineer (PE) with
experience in hydrogeologic investigations and we#ign and installation; the investigation
may include either the installation of a temponaigzometer(s) or groundwater monitoring
well(s).

The qualified professional is responsible for depelg an appropriate scope of work to
document the DTW, including:

- Determining the number and location(s) of the DT\Wasurements needed to address
project objectives. (It is recommended, but nounegl, to have each piezometer or
well location surveyed to a datum.)

Determining the appropriate method for obtaining/measurements (e.g.,
piezometer or monitoring well).

Determining the appropriate depth of the boring®B®ring depth must be a
minimum of 20 feet deeper than the proposed UIGHdep

Observing and describing soils encountered durriligng.

Developing an appropriate well or piezometer design

Ensuring that construction and abandonment of piezer or monitoring well
complies with Oregon Administration Rules 690-240.

Obtaining depth to groundwater measurements.

Estimating the measured DTW to be representatitbeofgroundwater seasonal
high,” based on available data and best profeskjodgment.

Documenting the procedures used and the resulteeddTW investigation.
Submitting a signed and stamped DTW investigateport.

To the extent practicable, DTW measurements shoeildbtained in the immediate vicinity (less
than or equal to 75 feet) of the proposed facilithhigh-quality shallow groundwater level data
is available (e.g., piezometer, monitoring welin@img water well, irrigation well) within 200
feet of the proposed UIC location, this data magdesidered in lieu of site-specific data.
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l_ )7
Using the following guidelines to collect and e\akisite-specific groundwater information will
ensure that new facilities will meet the vertiogparation requirement.

Permitting

Piezometers, monitoring wells, temporary wells,tgebnical holes, and other holes must by
drilled, installed, and abandoned in accordanch @itegon Administrative Rules (OAR) 690-
240Construction, Maintenance, Alteration, Conversiaod sAbandonment of Monitoring Wells,
Geotechnical Holes and Other Holes in Oregdhese rules require the licensed well
constructor to provide notice and pay the assatie(s) to the Oregon Water Resources
Department (OWRD) prior to drilling or abandoningyanew monitoring well, piezometer, or
geotechnical hole. Additional information is avhieon OWRD’s website:
www.wrd.state.or.us

Utility Clearance

Boring locations must be checked for undergrouiidies$ prior to any drilling activity. The
Oregon Utility Notification Center's (OUNC) one-talumber provides a free service to home
owners, contractors, and other excavators, infogrttiem of any buried facilities in the area
where they are planning to dig. The OUNC must bledawo business days prior to digging. To
request locates for proposed excavation, call the-Call Center at 1-800-332-2344.

Piezometer/Well Design

The piezometer or well design should include thie¥ang, where necessary:
- Total boring depth.

Appropriate well screen interval.
Piezometer or well materials (e.g., well scredterfpack, casing). Factory-fabricated
prepacked wells screens may be used. New or reaggegdment must be thoroughly
decontaminated by steam cleaning or high-pressatreséiter washing unless
delivered in packaging with documentation of progpecontamination.
Appropriate annular seal.
Appropriate surface seal and security casing.

Piezometer/Well Borehole Drilling and Installation

Continuous soil sampling is recommended to allotaitkrl characterization of subsurface soill
and identification of groundwater depth. The RGGCEr PE must prepare and submit a
detailed boring log of subsurface conditions. $oiling logs should be in accordance with the
Standard Practice for Description and Identificatiof Soils (Visual-Manual Procedure)

(ASTM D2488-00). Borings must be advanced to tfmigdwater level, or to a minimum of 20
feet below the proposed total depth of the UIC @feket below a proposed UIC of 5 feet or less.
If water is encountered in the boring, it must béed on the drilling log. The appropriate drilling
method should be selected by the RG, CEG, or Rianjunction with the driller, based on
anticipated site-specific geologic and hydrogeataginditions, anticipated boring depth, site
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accessibility, availability of equipment, and piezeter/well design. All equipment placed into
the boreholes must be properly decontaminated twiose.

Any investigation-derived material (e.g., soil augt water, personal protective gear) generated
during drilling activities must be properly contad) characterized, and disposed in accordance
with applicable state and federal regulations. 8od water disposal must be documented.

Depth to Water Measurements

Following piezometer/well installation, water lesehust be allowed to equilibrate for a
minimum of 24 hours in fine-grained soils. Afteetivater level has stabilized, an electronic
water level indicator or a weighed tape should $&duo measure the depth to water.
Measurements should be made relative to groundcidnd to the nearest 1/8 inch (~0.01 feet).
The observer must make at a minimum two measurenoeet a period of about 15 minutes to
show the results are static.

If water is not encountered in the soil boring, aaed 20 feet below the proposed UIC
completion depth, it must be documented on thenlgddg and in the investigation report. In this
case, the depth to water is assumed to be outsdahge of seasonal fluctuation; the minimum
required separation distance for the proposed fottiothe UIC to seasonal high groundwater is
therefore met by default. The borehole may be deaissioned immediately, in accordance with
OAR 690-240.
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