The Village of Downers Grove
Post Construction Best Management
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VCBMPs WQBMPs What are PCBMPs and why are they important?

Post Construction Best Management Practices, or
PCBMPs, are standards, set by DuPage County, designed to treat, store, filter and/or
infiltrate a higher proportion of storm water runoff onsite and improve the water quality
before sending it to the receiving stream. These standards affect any construction
project(s) that result in a net increase of impervious surfaces over a set threshold. In
2012, the Village adopted the new County stormwater and flood plain standards which,
for the first time, included Volume Control with the Post Construction Best Management
Practices (VCBMPs). Prior to that, PCBMPs consisted only of Water Quality Best
Management Practices (WQBMPS).

Runoff from buildings, driveways, and parking lots, as well as sidewalks, patios, and
decks, affect everyone - residential and commercial properties alike. In a dense area
with a high concentration of impervious surfaces, such as ours, strict attention much be
placed on containing and directing this runoff to minimize flooding during storm events.
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DID YOU KNOW?

In addition to the runoff due to impervious surfaces, sump pump discharge has become
an increasingly difficult issue to contend with in recent years. Newer homes often have
deeper and larger basements than those built in the past, resulting in sump pumps
discharging higher volumes of water more frequently. This problem is magnified in
areas with higher water tables. When not contained properly, this discharge often ends
up on adjacent properties and the public right-of-way, leading to property damage and
hard feelings between neighbors. Sump pump discharge in the right-of-way can lead to
slippery, unsafe sidewalk and road conditions from ice in winter and algae growth in
warmer seasons, both of which require maintenance by municipal workers.

The quality of water runoff is of equal importance to the quantity. Stormwater runoff is

not sent to treatment plants and treated with chemicals like the water in the sanitary
system. Runoff picks up pollutants from impervious surfaces, excess fertilizer, and
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pesticides, and discharges them directly into creeks, rivers and lakes, affecting
vegetation and aquatic life in the area.

VCBMPs are practices that encourage infiltration and reduction of runoff. Examples
include rain gardens, dry wells, and infiltration trenches. WQBMPs reduce pollutants,
such as oils, metals and suspended solids. In some cases, one type of PCBMP can
serve both purposes. Examples of these include wetland-style storage basins,
permeable paver systems, dry wells, and native vegetated swales, with and without
underdrains.

Current Requirements

The current Village ordinance requires that both water quality and volume control
PCBMPs be provided when new construction or additions to an existing structure result
in more than 700 square feet of net new impervious area. Once the development
reaches the 700 square foot threshold, both types of PCBMPs must be provided for and
sized to handle the quantity of runoff for the new impervious development.

Calculating PCBMP volumes

Before deciding on the type of PCBMP(s) to be used, the required design volume needs
to be calculated. These calculations are based on 1.25 inches of rain over the total
impervious surface area. Impervious surfaces are any permanent structures (e.g.
house, garage, driveway, patio, etc.) that are made of impenetrable, or mostly
impenetrable, material. If the water cannot pass through quickly enough to be effective
during a rain event, it will still cause runoff. For this reason, gravel driveways and decks
with spaces between the boards are still considered to be impervious. In addition, the
impervious square footage of a building is measured at the roof line (including the
overhang), and not at the ground level.

Sample PCBMP volume calculations for several different scenarios:

1) An existing home with 1,900 square feet (SF) of impervious surfaces is to be torn down. It is to be
replaced by a new home with 4,300 SF of impervious surface.

4,300-1,900 = 2,400 SF, which exceeds the 700 SF threshold
(1.25" x 4,300 SF)(1 FT/12") = 448 Cubic Feet (CF) of on-site infiltration required
2) An existing one story house of 2,000 SF of impervious coverage is to have a second floor added.

As long as the second floor is placed directly above the existing roofline, the impervious surface
area would not be increased. No PCBMPs would be required.
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3) An existing house of 2,000 SF is to have a garage addition, resulting in 2,800 SF of total
impervious surface area.

2,800 - 2,000 = 800 SF, which exceeds the 700 SF threshold
(1.25" x 800 SF)(1 FT/12") = 83 CF of on-site infiltration required
4) A new house of 3,500 square feet of impervious surface is to be built on an empty lot.
3,500 - 0 = 3,500 SF, which exceeds the 700 SF threshold
(1.25" x 3,500 SF)(1 FT/12") = 365 CF of on-site infiltration required
5) An existing house of 1,800 SF of impervious surface is to have an addition resulting in 2,300 SF of
total impervious surface area. The following year a 250 SF patio is added, resulting in 2,550 SF of

total impervious surface area.

Year 1:
2,300 - 1,800 = 500 SF, which does not exceed the 700 SF threshold. No PCBMPs required.

Year 2:
2,550 - 1,800 = 750 SF, which exceeds the 700 SF threshold. PCBMPs required for the combined
new impervious surfaces.

(1.25" x (500 SF+ 250 SF))(1 FT/12") = 78 CF of on-site infiltration required

Choosing the type of PCBMP

Once the volume of required infiltration is calculated, different PCBMPs can be
considered to fit your specific needs and tastes. Some people may like the idea of
underground containment systems, and may prefer drywells or cisterns. Others who
enjoy plants and gardens may prefer bio-swales or rain gardens. Other considerations
include the area you have to work with and the slope of your property. It is always
easier and less expensive to allow gravity to carry the water away from your house, so
the slope and layout of your yard may dictate the number of choices you have. Rain
gardens are generally located in the lowest areas of a yard, often towards the back or
front of the property. A long, thin, low spot near
the property line might be ideal for a bio-swale.
Drywells may be placed closer to, but not next to,
the house, and away from plant and tree roots.

It is important to avoid compacting the underlying
soil for all PCBMPs, so placing fencing around the
construction area is required at the beginning of
all projects. Keep in mind that, although sump
pump discharge is not initially required to be sent
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to a separate PCBMP, if the sump is found to be very active and causing a nuisance
after construction, the homeowner will then be instructed to direct it to a separate
PCBMP before the permit is closed out, adding to the total required volume.

Finally, the total required volume can be divided between more than one type of
PCBMP, which keeps any one type of storage system from being too large or unwieldy.
For example, part of the requirement could be directed to a rain garden, part to a
drywell, and part to a cistern that can be used for watering plants in the yard. The
drywell calculations in the next section demonstrate that trying to contain the entire
volume in a single system can make for a fairly large drywell.

Drywells and Infiltration Trenches

A drywell is basically a hole dug into the ground that is filled with rock. An infiltration
trench is essentially a linear drywell. The water is stored in the void spaces between the
rocks while it slowly infiltrates the soil. Typical cross sections for both are included at
the end of this packet.

The rock used for backfill must be clean, washed stone with no fine particulates. The
bottom of the drywell is required to be above the high water table at that particular
location. Most importantly, when calculating containment volumes for a drywell, only
36% of the volume of the hole is assumed to hold water and the rest is assumed to be
rock (see Downers Grove Municipal Code Section 26.1001).

Typical Drywell Cross Section

Sample calculation for drywell:

Let’'s assume the gravel portion of the drywell will be 4 feet deep, and, using the volume
from example #4, 365 CF of storage is required.
365 CF/4 ft deep =91 SF

Because it is assumed that only 36% of the volume will contain water, the area has to be divided by 0.36.

91 SF/0.36 = 253 SF
For a square drywell: The square root of 253 SF = 15.8 ft
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The size required is 16’ x 16’ x 4’

For a rectangular, 8 wide drywell: 253 SF/8 ft = 31.6 ft
The size required is 32' x 8 x 4’

Some manufacturers make pre-formed drywells that are placed into the ground. In

these cases, stone is not used inside the vessel, so the 36% void space no longer
applies.

Sample calculation for pre-fabricated drywell:
For diameter (d) = 3 ft and height (h) = 2.5 ft
m*(d/2)? * h = 3.14 * (3/2)> * 2.5 = 17.7 cubic ft.

Note: these types of drywells can be connected
in series to handle greater storage volume.

Drywells and infiltration trenches both need
periodic maintenance. If the area ceases to
infiltrate, you may need to dig up the area,
replace the filter fabric and wash the stones before replacing. The perforated pipe in an
infiltration trench may become clogged or broken; periodically check to make sure water
is flowing.

Rain Gardens and Bio-Swales

The Village of Downers Grove has a variety of information on our website regarding rain
gardens and bio-swales (A bio-swale is essentially a linear rain garden).

Rain Garden Bio-Swale
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A typical cross section for a rain garden is included at the end of this packet. For a
variety of other information on rain gardens, please enter “Rain Garden’ in the search
bar on the Village website or go directly to this link:

http://www.downers.us/top-stories/2014/02/20/rain-garden-workshop-recap

Sizing a rain garden involves identifying the amount of water that will drain to it by
estimating the square footage of the yard and impervious areas that drain to that area.
The “Rain Garden Design and Installation” link on our website details how to calculate
the amount of water being directed to the garden, as well as other design and
installation considerations. There are rain garden-appropriate plants for both shade and
sun conditions, and some recommended plants of both types are included on the
website.

As with other gardens, periodic maintenance is required. Keep in mind that young rain
garden plants need water, so during dry periods a young garden may need watering.
Check the garden by poking a stick or a pencil into the soil. If the top 4 inches of solil is
dry, it is time for watering. As the plants mature after the first two years or so, watering
may only be necessary during droughts.

Throughout the year, weed your garden, remove accumulated

sediment, repair any erosion of the side slopes, and replace leaf
mulch and dead plants as necessary.

General Rain Garden Maintenance:

In the Spring

e Thin out crowded vegetation
Add additional leaf mulch as necessary to maintain a 1 to 2 inch layer

In the Summer

e Enjoy your rain garden!
In the Fall

e Trim back vegetation as
needed; leave some stems
& seedheads for winter e .
interest and habitat! Photos courtesy of Kevin Hebert, LEED AP, Barrington, IL

In the Winter
e Enjoy the birds!
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Permeable Driveway and Walkway Surfaces

There are a variety of permeable materials that are
currently on the market, including pavers, asphalt, and
even concrete. Some are manufactured of materials
that allow water to pass directly through, and some are
designed with openings which serve to collect the
water. Periodic maintenance is required, such as
vacuuming debris from the joints and replacing the joint
rock. Refer to the specific manufacturer’s
recommendations.

The ground below any permeable pavement is excavated and filled with varying grades
of gravel, allowing for water to be stored below the surface as it infiltrates the ground,
similar in concept to drywells. As with drywells, only 36% of the volume of the additional
base rock layer is assumed to contain water. Note that a certain depth of the base rock
layer, specified by the particular manufacturer, is needed to make the pavement
permeable. Only base layer depths in excess of that minimum can be applied to
required storage volumes. If this information is not available, only depths in excess of 8
inches of base rock will be applied towards mandatory PCBMPs.

JOINT ROCK - 1/8 * - 3/8" CRUSHED ROCK (NO FINES)

T}L ][ T/ (B;.E[ﬂ:ﬁgg;(-?Tle LAYER

BASE ROCK 1" to 1 1/2" AGGREGATE- DEPTH VARIES
8" MIN OR AS SPECIFIED BY MANUFACTURER

PERMEABLE PAVERS

SUBBASE ROCK, IF REQUIRED
BY MANUFACTURER - DEPTH VARIES

GEOTEXTILE /E[ ‘ ‘ —m—:‘_ ‘ _j:m—h—L_‘ U/ EXISTING SUBGRADE

Sample calculation for the required depth of base rock layer:
A driveway is 32 feet wide by 40 feet long. Using the 365 CF of storage volume from our earlier example,

365 CF/(32 ft x 40ft) = 0.285 ft
At 36% void space,

0.285 ft /0.36 x (12 in/ft) = 9.5 in

If we assume the minimum depth required for permeability is 8 inches, the total depth of the base rock
would have to be 17.5 inches (8 inches + 9.5 inches) in order to provide the required storage capacity.
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If your drywell is proposed fo meet PCOMF requirements, refer fto Chapter 26 of
the Village Municipal Code, Scction 26.610.F

— inspection required

— Locate drywell in depressional orec to promote infiltration
Pravide fence oround drywell area during contruction to minimize compaction

Sump pumps end dewnspouts shall not connect directly into required PCEMP drywell
Drawdawn time must be between 48 and 96 hours

(SF of impervious surface)(1.25in/12) =  cubic fool of
storoge required

N.T.S. DATE " REVISIONS | DramwN BY | APPVD BY | Typical Cross Section — Not to Scale

1/1/15 V000000000 S.P.O. KDL, _
/72777 DRYWELL

SYSTEM

F\PW — ENC & TRANSPORTATION\Stormwater\CAD files\PCEMP Xsecis
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Sump pumps and downspouts shall nol connecl directly info requircd PCBMF lrench
= Drawdown time must be between 48 and 96 hours
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3:1 side slopes max.

“te 12" ponding depth

< Overflow ) = F
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Scils may need to
be amended if
previously compacted
or high clay content

1 to 2 in leaf mulch

— Search ‘Stormwater management” on Village website or go to

http: /' www.downers.us/public /docs,/ Stormwater_ %20Monagement/Raoin_ Garden_Design_And_Installation.pdf
for help with your project design and plant selection

— Controctors are strongly encouraged to refer to the Ilinois Landscope Controctors Associotion (ILCA)
publication, Contractor's Guide (v: Smuoll Scele Ruin Gordens”

— If your 'rain garden is proposed (o mesl FCEMF requirernents, reler lo Chopler 26 of
the Vifloge Municipol Code, Section 26.610.F
— Inspection required
= locale roin garden in depressionol orea lo promofe infiltration
- Frovide fence around rain garden during construction to minimize compacr.-'on
— Sump pumps and downspouts shall not connect directly into required PCEMP rain gorden
— Drowdown time must be belween 48 and 96 hours

(SF of impervious surfoce)(1.25in/12) =  cubic foot of
storage required

MNTS. DATE REVISIONS DRAWN BY | APPVD BY Tvpical Cross Section — Net to Scale

1/1/15 s SPAG. KDL '
A2, Rain Garden

DRAWING NC.

E\PW — ENG & TRANSPORTATION\Stormwater\CAD files\FCEMFP Xsects
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