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A. Urban Stormwater
Background

Now


Presenter
Presentation Notes
As you can see, the landscape conditions have changed dramatically over the past 150 years. Back when Lewis and Clark reached Portland, our environment looked like this, lots of tree and shrub cover and very little hard surfaces. Today, much of Portland has been developed with roads, houses, driveways, and parking lots.


Portland stormwater
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Natural
Waterways

Combined
Sewer

Sumps/dry
L wells

Combined
sewer with
sumps



Presenter
Presentation Notes
This is where your stormwater likely goes if you are connected to the PUBLIC system.   Actual on-site management may be different.
The green area is the rainwater that flows to natural waterways.
The yellow is areas where rainwater flows to pipes.
The light brown area is where rain water flows to sumps.



Development and
crorrrna | Stgrmwater lmpacts
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Improper management
of stormwater runoff
causes...

e In-stream impacts like
erosion, pipe exposure,
and habitat destruction

e Pollution movement into
streams and groundwater

 Millions of dollars to build
and maintain pipes,
ditches, sumps, and other
stormwater systems and
provide treatment



Presenter
Presentation Notes
The increased speed and volume of all of this additional direct stormwater runoff degrades streams, destroys habitat, and increases pollution in local waterways. Damage includes down cutting of creeks, muddy water flows, and decreased fish populations. Combined with the destruction of riparian areas and floodplains, this enhanced volume of stormwater runoff has impaired or eliminated habitat that fish and other wildlife depended on. In addition to environmental impacts, it also causes flooding, property damage, and damage to our utility system. 



e L e New Construction
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Must follow the City of Portland’s 2008 Stormwater
Management Manual.
Stormwater Infiltration and Discharge Hierarchy

Onsite Infiltration

Catagory 1: Requires total onsite infiltration with vegetated
infiltration facilities. Examples include infiltration swales, planters
and basins.

p
Catagory 2: Requires total onsite infiltration with vegetated
facilities that overflow to subsurface infiltration facilities. Examples
of subsurface infiltration facilities include drywells, soakage trenches
and sumps. These facility types are underground injection control
structures (UICs) and must be registered with DEQ. Roof runoff is
exempt from pollution reduction requirements and may drain

firectly to a UIC.



Presenter
Presentation Notes
Now you have fully identified what the issues and opportunities are on your site it is time to see which facilities might work on your site. Virtually all these systems need some sort of City review and approval for installation.  Some may require the technical assistance of a design professional.

The best way to manage stormwater is to mimic nature.  The first of the facilities we will discuss are naturalized systems.  

Also, please note that this will give you an overview of several management options to get you familiar with the concepts of each and how they function. Almost every one of these has specific location, design, and permitting requirements that have to be met. 

Many can be used together or in a series.
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New Construction

Offsite Discharge

p
Catagory 3: Requires onsite detention with vegetated facilities
that overflow to a draingeway, river, or storm-only pipe. Vegetated

facilities (lined or unlined) must meet pollution reduction and flow
control requirements to the maximum extent feasible prior to offsite
kdischarge.

- D
Catagory 4: Requires onsite detention with vegetated facilities
that overflow to the combined sewer system. Vegetated facilities

(lined or unlined) must meet pollution reduction and flow control
requirements to the maximum extent feasible prior to offsite
hdischarge,



Presenter
Presentation Notes
Now you have fully identified what the issues and opportunities are on your site it is time to see which facilities might work on your site. Virtually all these systems need some sort of City review and approval for installation.  Some may require the technical assistance of a design professional.

The best way to manage stormwater is to mimic nature.  The first of the facilities we will discuss are naturalized systems.  

Also, please note that this will give you an overview of several management options to get you familiar with the concepts of each and how they function. Almost every one of these has specific location, design, and permitting requirements that have to be met. 

Many can be used together or in a series.


1 B. Stormwater Retrofits
Tananorn | gs part of the solution

working for clean rivers

Stormwater retrofits mimic
the natural hydrologic cycle
In a manner that is safe and
effective for the site and
neighboring properties

Basic stormwater
management components:
Collect and convey

Slow or detain

Evaporate, transpire & infiltrate
Safe overflow & escape route
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Benefits of Stormwater
Retrofits

e Simplest solution

Find x.
%

= Community engagement

3cm

4 cm

e \Watershed benefits




Benefits of Stormwater
ENVIRONMENTAL SERVICES Retrofits
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!!

Rain garden wildlife

N

warking green
for clean rivers




Stormwater Retrofit
vorsing o creen vovers Options

Residential Retrofit

Commercial Retrofit
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Plant trees:

e Trees help intercept rain
and reduce stormwater
reaching the ground

e Friends of Trees is a great
community resource
(503) 248-TREE (8733)
www.friendsoftrees.org

Remove Impervious Area:
e Reduces stormwater runoff

e Provides pervious areas for
stormwater management



Presenter
Presentation Notes
The best stormwater management technique is preserving vegetation, especially trees.  Plants absorb or evaporate the rain that falls directly on their leaves or needles, and they take water from the ground through their root systems.   Plants also help water infiltrate into the ground along their roots systems.  Native species are preferred since they’re already adapted to the area and require less irrigation, but four trees at least fifteen feet tall will get credit toward the discount.

Be careful if you add new trees.  Remember to “call before you dig” and that trees in the planting strip of the street are in City managed right-of-way and you need permits to install and remove trees from these areas.


http://www.friendsoftrees.org/
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Downspout
CITY OF PORTLAND d iSCO N neCtl on

working for clean rivers

e Simple disconnection of roof
downspouts to landscaped
Infiltration area



Presenter
Presentation Notes
Downspout disconnection is the most basic conveyance and management retrofit available for residential properties, especially on the east side of the Willamette River. The goal is to cut the downspout, seal the standpipe and redirect the roof runoff into an adjacent vegetated or lawn area. It’s simple and works for properties where the landscaping area is adjacent to the buildings.  Remember the setback standards.  Some buildings cannot be simply disconnected because the buildings are too close to property lines or disconnects have to be made onto paved surfaces which is not allowed for public access locations.  Downspouts can be disconnected on to the ground, into planter boxes or other stormwater facilities.
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e Not disposal systems! Great for
stormwater detention and conveyance

— On average, one rain barrel will fill up with < 0.2
inches of rain

e Where’s the overflow going?



Presenter
Presentation Notes
Must have overflow!  These are not disposal facilities, only capture small fraction of roof runoff, so must have an overflow back to sewer or be combined with another infiltration facility.
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* Vegetated depression
to contain and infiltrate
stormwater
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Dry creek bed swale
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Drywell — stormwater piped to an underground
vertical storage chamber

Soakage trench — stormwater piped to an
underground horizontal rock trench
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e

Mini-drywell

e < 500 ft2 of roof area




ENVIRONMENTAL ICES S u bS u rface faC i I i ti e S

CITY OF PORTLAND

working for clean rivers

Residential-scale trench Infiltrator trench



Presenter
Presentation Notes
Soakage trenches are a subsurface facility that pipes stormwater directly into the ground to infiltrate.  They are shallow linear excavations filled with gravel. Similar to French drains, soakage trenches also include underground piping connections and layers of rock and sand to improve treatment. The trenches are dug to shape, lined with filter fabric, and lined with gravel before the under drain pipe is installed. The pipe is topped with sand and the finished soil layer before planting or other other surface treatments are installed. An additional vault is sometimes added in front of the system to capture sediment and other debris that could clog the soakage trench.  These vaults should include easy access locations for maintenance.

They are excellent disposal facilities but do not provide that WQ treatment benefit from vegetation and upper soil layer like surface facilities.  Should be combined with vegetated surface facility for full treatment and discount.
 
Soakage trench installation requires City permits and inspections. In addition, soakage trenches are officially regulated by the UIC program at the State of Oregon.
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Basins Swales

15

| |MiKue
PARKING
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Infiltration Planters
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Infiltration Planters
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Considerations:

e Rooftops with less
than 25% slope
(generally flat roofs)
Building must meet
structural
requirements
for additional weight
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Ecoroofs
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Pavers Concrete
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Site Assessment Steps:

Site records research

Walk the site

Map existing conditions
Identify site constraints
Identify project opportunities
Create a site plan

o0 s LbdhKE

Site assessment quide:
http://www.portlandonline.com/shared/cfm/image.cfm?id=144648



http://www.portlandonline.com/shared/cfm/image.cfm?id=144648

1. Utilize available
records

working for clean rivers

- Portland Maps www.portlandmaps.com
— Historic plumbing records
— Hazard information (slopes, earthquake)

- Soil Maps (NRCS soil survey)
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm

— Slope information
— Soil drainage information
- Know local code standards
— Parking standards, setbacks, stormwater regulations

- Other online/documented resources as available
— Google street view?


http://www.portlandmaps.com/
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm

ENVIRONMENTAL SVICES 2 - Wal k t h e S I te
CITY OF PORTLAND

working for clean rivers

- Map existing conditions
— Either create your own map or utilize and aerial photo
- Identify the basics

— Downspout locations, roof and paved areas (estimate sf of
these)

— Where does runoff go now? (sewer, creek, landscape, drywell)
— Pervious or landscaped areas
- Identify site constraints

— Hazards (steep slopes, retaining walls), areas of ponding,
property lines

— Access points and walkways, utilities, areas of heavy use
- Conduct an infiltration test
— Once a facility type and location is determined
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3.

Map EXisting

Conditions

Identify on site plan:

e Existing roof and
paved areas

e EXIsting stormwater
collection and convey
(gutters, downspouts,
flow direction, etc.)

e EXIisting stormwater
destination (public
sewer, creek, lawn,
drywell, etc.)

q Sewer lateral to [
' ubinaﬁn sewer



Presenter
Presentation Notes
You can use a variety of methods to measure the impervious area on your site (in descending order of preference):
Take a tape measure and measure your buildings and paved areas on the ground at your property. 
Use a ruler to measure off a plan set 
Use a ruler to measure off the property map 
Use the tax assessor numbers from the property information page on PortlandMaps.com – but building info is for interior square footage, not roof coverage.
Measure each length of the building or paved surface and then times length by width to get the area.   

The main building can be measured in sections if your building is not square.  
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A

. Identify Site

Constraints

Ildentify site constraints:

Slopes

Setbacks/property
lines

Utilities
Access/Walkways
Foundation type
Utilities

Oil tanks/cesspool
Soil infiltration rate

%
[g'

Exempt due to - | Exemptdue to
slope/retaining walls slope/retaining walls



Presenter
Presentation Notes
Slopes can make water run faster across the surface and make design, installation, and maintenance of stormwater management facilities more difficult. Note any locations which have significant slopes (>10%).  You can estimate % slope by looking to see if the land surface drops vertically more than it runs out horizontally.  For instance if the last 20 feet of you site drops off 5 feet before it hits your property line then that is a 25% slope – 5 divided by 20. Where are the best opportunities for stormwater management?
Adequately draining  soils 
Slopes < 10%
Adequate setbacks from buildings and property lines


Soils can be very difficult to determine in urban areas, because the native soils are always so disturbed from the construction process that built the development.  But in general soils on the soils on the west side of the Willamette  River tend to be clay and hold water rather than let it soak in. East side soils are more likely to be sandy and loamy soils that drain pretty well, EXCEPT for the buttes which act more like west side soils. If you are unsure of what types of soils you have on- site – the best thing to do is dig a hole in a landscape (at least 12 inches deep), fill it with water and see how fast it drains.  If the water does not go down at least 2 inches in an hour, your soils are unlikely to be good for surface infiltration facilities.

Internet savvy folks can also go to the Multnomah County soil survey site listed here and check the county records.  A few notes about that site.  It is for deeper soils, and does not account for the surface soils disturbance related to house development.  The key you are looking for is the A,B,C, or D designations.  They can give you a rough idea of infiltration capacity.  In general A and B soils drain well, C and D don’t.

Underground utilities are also important to note.  Most public utilities are near the sidewalk, but there are lateral service connections that go through your yard.  Call the utility location service – call before you dig -  number to get the utilities to come demarcated on your yard where these connections and lines are.   
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Testing Infiltration capacity:
e In the location of your planned stormwater facility,
dig a hole at least 24” deep and 24” wide

e Fill the hole to the top with water and allow it to
drain. This “primes” the system

e Fill the hole to the top with water a second time and
mark the top of the water surface

e Wait 1 hour and measure how far the water level
has dropped. A 2” drop Iin 1 hour indicates good
infiltration for stormwater management



Presenter
Presentation Notes




Things to look for
Db b CES onsite

working for clean rivers

e Clogged standpipes
e Curb outlets
e Broken downspouts

= Standpipe material (ABS,
cast iron, concrete etc.)

e Erosion/sediment
patterns

e Ponding water
e Seeps/springs

e \Water/moisture in
basement

e Disconnection tags

e Rat holes

e Funky disconnections

e Smiling/frowning gutters
e Roof drainage offsite

-

'rmeﬂ
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Presenter
Presentation Notes
You will need to know a variety of information about your site.  Some items may be found on construction drawings, plumbing records or some may be based on personal knowledge.  The more you know about the site conditions and regulations affecting your site, the easier it will be to retrofit a stormwater management facility on your site.
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To Infiltrate, or not,
s s s | that 1S the gquestion

e Safe and effective
stormwater management
can be difficult in West
Portland

— Poorly draining soils are
typical

— Steep slopes, landslide
hazards, and erosion
concerns abound

— Seeps/springs and other
existing issues indicate
poorly draining soils/high
groundwater

— Utilize public drainage
systems when safety is a
concern
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Presenter
Presentation Notes
Now you have fully identified what the issues and opportunities are on your site it is time to see which facilities might work on your site. Virtually all these systems need some sort of City review and approval for installation.  Some may require the technical assistance of a design professional.

The best way to manage stormwater is to mimic nature.  The first of the facilities we will discuss are naturalized systems.  

Also, please note that this will give you an overview of several management options to get you familiar with the concepts of each and how they function. Almost every one of these has specific location, design, and permitting requirements that have to be met. 

Many can be used together or in a series.


5. ldentify Project
o PRty Opportunities

working for clean rivers

Stormwater retrofit T .
locations: R

e Pervious areas for
stormwater management

e Stormwater management
may not be feasible for
all sites!

%
[g'

Exempt due to - | Exemptdue to
slope/retaining walls slope/retaining walls



Presenter
Presentation Notes
Slopes can make water run faster across the surface and make design, installation, and maintenance of stormwater management facilities more difficult. Note any locations which have significant slopes (>10%).  You can estimate % slope by looking to see if the land surface drops vertically more than it runs out horizontally.  For instance if the last 20 feet of you site drops off 5 feet before it hits your property line then that is a 25% slope – 5 divided by 20. Where are the best opportunities for stormwater management?
Adequately draining  soils 
Slopes < 10%
Adequate setbacks from buildings and property lines


Soils can be very difficult to determine in urban areas, because the native soils are always so disturbed from the construction process that built the development.  But in general soils on the soils on the west side of the Willamette  River tend to be clay and hold water rather than let it soak in. East side soils are more likely to be sandy and loamy soils that drain pretty well, EXCEPT for the buttes which act more like west side soils. If you are unsure of what types of soils you have on- site – the best thing to do is dig a hole in a landscape (at least 12 inches deep), fill it with water and see how fast it drains.  If the water does not go down at least 2 inches in an hour, your soils are unlikely to be good for surface infiltration facilities.

Internet savvy folks can also go to the Multnomah County soil survey site listed here and check the county records.  A few notes about that site.  It is for deeper soils, and does not account for the surface soils disturbance related to house development.  The key you are looking for is the A,B,C, or D designations.  They can give you a rough idea of infiltration capacity.  In general A and B soils drain well, C and D don’t.

Underground utilities are also important to note.  Most public utilities are near the sidewalk, but there are lateral service connections that go through your yard.  Call the utility location service – call before you dig -  number to get the utilities to come demarcated on your yard where these connections and lines are.   



Private Property vs.
PR Right-of-Way

working for clean rivers

Retrofits must be on private property!

ROW:

e Sidewalks, planter strips, curbs,
and street

e Must be maintained by property r
owner but cannot generally be
used to manage runoff from Public

private property Private

Property

Private property: .
e Property on house-side of the ‘
sidewalk

e May generally be used to
manage runoff from that
property only



Presenter
Presentation Notes
Ideally you will be able to use the original construction drawings for the site as the base map for your retrofit.  If you do not have those drawings, go to Portland Maps dot com  for good layout map or aerial to work from.  Enter the URL www.portlandmaps – all one word – .com.  Your initial screen will ask for a street address.  Enter your address – you will get a summary page for your site.  


6. Create Project
Site Plan

working for clean rivers

Clearly identify: | fiﬂzﬁgﬂﬁ

g Property lines and ' | extension
dimensions - -

o North arrow
e Impervious area

dimensions and e /
destinations y

e  Existing and new | A
conveyance methods POy eSO

e Stormwater facility

location and dimensions

e Pertinent project materials
and specifications



Presenter
Presentation Notes
Slopes can make water run faster across the surface and make design, installation, and maintenance of stormwater management facilities more difficult. Note any locations which have significant slopes (>10%).  You can estimate % slope by looking to see if the land surface drops vertically more than it runs out horizontally.  For instance if the last 20 feet of you site drops off 5 feet before it hits your property line then that is a 25% slope – 5 divided by 20.  This site is virtually flat with only small grade changes.

Soils can be very difficult to determine in urban areas, because the native soils are always so disturbed from the construction process that built the development.  But in general soils on the soils on the west side of the Willamette  River tend to be clay and hold water rather than let it soak in. East side soils are more likely to be sandy and loamy soils that drain pretty well, EXCEPT for the buttes which act more like west side soils. If you are unsure of what types of soils you have on- site – the best thing to do is dig a hole in a landscape (at least 12 inches deep), fill it with water and see how fast it drains.  If the water does not go down at least 2 inches in an hour, your soils are unlikely to be good for surface infiltration facilities.

Internet savvy folks can also go to the Multnomah County soil survey site listed here and check the county records.  A few notes about that site.  It is for deeper soils, and does not account for the surface soils disturbance related to house development.  The key you are looking for is the A,B,C, or D designations.  They can give you a rough idea of infiltration capacity.  In general A and B soils drain well, C and D don’t.

Underground utilities are also important to note.  Most public utilities are near the sidewalk, but there are lateral service connections that go through your yard.  Call the utility location service – call before you dig -  number to get the utilities to come demarcated on your yard where these connections and lines are.   



D. Design
CITY OF PORTLAND ConSide rati ons
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Safety

» Facilities must be designed and located so that it doesn’t
cause a hazard for safety or to property

« All water must discharge to a save location where it will
not drain back to buildings or off property


Presenter
Presentation Notes
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Location considerations take
away message:

e No infiltration on or uphill of
steep slopes

e West hills typically has poor
infiltration and weak soils
(some exceptions)

e Other slopes in Portland
prone to slope creep,
raveling, erosion problems

e Ifin doubt, call an
engineering geologist or
geotechnical engineer

Just because you can, doesn’t mean you should!



ENVIRONMENTAL SVICES D e S I g n
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Facility Sizing

e Disconnections and rain gardens: 10% of roof area if
Infiltration > 2”/hour

o Infiltration basins/swales/planters: sizing varies by specific
Infiltration rate and design — generally 6-9% of drainage area

« Subsurface facilities: sizing varies by drainage area, specific
Infiltration rate, and design

* Flow-through facilities: 6% of drainage area

* Ecoroofs and pervious pavement: 1 : 1 ratio, no treatment of
additional drainage



Presenter
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working for clean rivers

Setbacks

e Disconnection: discharge point 2’ from slab foundations, 6’
from basements, 5’ from property lines

 Rain gardens: same above, plus deepest point 10’ from any
foundations

o [nfiltration Basins/swales/planters: 10’ from buildings, 5’
from property lines

* Flow-through planters: no setbacks

« Ecoroofs/pervious pavement: no setbacks



Presenter
Presentation Notes
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Permits

* No permit required for residential disconnections, rain
gardens, and rain barrels that meet safety and design
standards

o Permit likely required for all other retrofits


Presenter
Presentation Notes
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Conveyance methods:

« Water must be conveyed to facility
across setback area

or underground to accommodate site
uses and aesthetics
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Presentation Notes
More disconnection photos to show how discos can blend into the site.
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Identify overflow/escape route

Overflow:
e Approved disposal point for excess flow

e Other facilities or offsite disposal (sewer,
ditch, stream)

Y
IRE P— k[t

i MY 1‘““ Escape route:
IMPERVIOUS SURFAGET ™ ] e Dij ff
e Irects excess runo
away from buildings

Discharge Point B —— durmg _eXtreme rains

Catagory 2 - SOAKAGE TRENCH __I_; ' CGRAVEL e |OwW pOInt INn berm
OR DRYWELL ] j & H.__'_ﬁwmm
Catagory 3 - DRAINAGEWAY, STREAM, ~— b \Eﬂ”ﬁfﬁ:ﬂi S ® Dry creekbed
RIVER, OR STORM-OMNLY PIPE / PPE T0 THE APFROVED

Catagory 4 - COMEINED SEWER PIPE
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Identify materials and plants:

. Stormwater-facility- appropriate species greatly increase evapotranspiration and
infiltration
. Listed in 2008 Stormwater Management Manual Appendix F, or in Plant Choices

flyer at: http://www.portlandonline.com/Bes/index.cfm?a=129060&c=43110
. Plant sheet handout

Mississippi commons plant choices:

@ Grooved rush Juncus patens
® Red twig dogwood ~ Cornus sericea
& American cranberry bush Viburnum trilobum var.

@ Camas lily Camassia leichtlinii
5] Yellow-eyed grass Sisyrinchium californicum
@ sword fern Polystichum munitum

@ Hardstem bulrush Scirpus acutus



http://www.portlandonline.com/Bes/

E. Maintenance
CITY OF PORTLAND Considerations

working for clean rivers

e Property owners responsible for maintaining
stormwater systems

e Proper maintenance is key to facility function
— Inspect and maintain stormwater facilities just like you do
your gutters, downspouts, and internal pipes
e Remove sediment and trash, repair cracks, check for leaks
— Inspect and maintain landscaping just like you would
existing landscaping
e Weed, prune, mow, remove invasives, replace dead plants
 No pesticides or herbicides!



F. Incentives and
working tor e s resources

e Treebate program

www.portlandonline.com/bes/index.cfm?c=51399
e Ecoroof Incentive Program
www.portlandonline.com/bes/ecoroof

e Clean River Rewards
www.CleanRiverRewards.com
— Technical assistance page has many more resources



http://www.portlandonline.com/bes/index.cfm?c=51399
http://www.portlandonline.com/bes/ecoroof
http://www.cleanriverrewards.com/

Community
ENVéRONMEII;TTAL SERVICES
ITY OF PORTLAND m
working for clean rivers PrOg ra. S

East Multnomah Soil and Water Conservation District
Partners in Conservation
www.emswcd.org/grants-cost-share/for-organizations
Small Projects and Community Events
www.emswcd.org/grants-cost-share/small-projects-and-

community-events

West Multnomah Soil and Water Conservation District
Financial Incentives for Sustainable Habitats
www.wmswecd.org/content.cfm/Grant-

Opportunities/ WMSWCD-Grants

Metro Nature in Neighborhoods Grants
www.oregonmetro.qov/index.cfm/qo/by.web/id=18203



http://www.emswcd.org/grants-cost-share/for-organizations
http://www.emswcd.org/grants-cost-share/small-projects-and-community-events
http://www.wmswcd.org/content.cfm/Grant-Opportunities/WMSWCD-Grants
http://www.oregonmetro.gov/index.cfm/go/by.web/id=18203

ENVIRONMENTAL SERVICES
CITY OF PORTLAND

working for clean rivers

Other Resources

Oregon Smart Guide: Rainwater Harvesting
http://www.bcd.oregon.gov/pdf/3660.pdf

Portland Ecoroof Guide
http://www.portlandonline.com/bes/ecoroofquide

Presumptive Approach Calculator
http://www.portlandonline.com/bes/index.cfm?c=47958



http://www.bcd.oregon.gov/pdf/3660.pdf
http://www.portlandonline.com/bes/ecoroofguide
http://www.portlandonline.com/bes/index.cfm?c=47958

ENVIRONMENTAL SERVICES W r a p u p
CITY OF PORTLAND

working for clean rivers

e Questions?
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