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Permit compliance

TMDL mandates

Park and recreation planning
CSO consent decrees
Livable cities

It's now
EASY being
green!

Water supply protection
Federal facilities
Groundwater replenishment
“Sustainable” popularity
LEED or other ratings
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>rogram Driver

Primary Program Driver Key Design Consideration

1. CSO Abatement 1.

Reduce Overflows

2. Permit Compliance 2.

Reduce Pollution

Instantaneous CSS
Volume Removal

Adequate Volume
Treatment to Reduce
Pollutants

3. Community 3.

Development
Attractive and Effective

Balanced TBL Benefits
and Adequate
Hydrologic Mimicry
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A Comparison of Two Different Land Plans

PROJECTED RESULTS FROM TOTAL DEVELOPMENT

Total Site Conventional Plan Revised Green Plan

Lot Yield 358 375
Linear Feet - Street 21,770 21,125
Linear Feet - Collector Street 7 360 0
Linear Feet - Drainage Pipe 10,088 6,733
Drainage Sections 103 79

(Inlets, Boxes, Headwalls)

Estimated Total Cost $4.6 million $3.9 million

ACTUAL RESULTS FROM PHASE ONE

Total Site Conventional Plan
(engineer's estimate)

Green Plan

Lot Yield 63 72
Total Cost $1 028 544 828523
Cost Per Lot $16,326 $11,507

ECONOMIC AND OTHER BENEFITS FROM LOW-IMPACT DEVELOPMENT

Higher Lot Yield 17 additional lots

Higher Lot Value $3.000 more per lot than competition
Lower Cost per Lot $4 800 less per lot

Enhanced Marketability 80 percent of lots sold in the first year
Added Amenities 235 acres of green space/parks
Recognition National, state, and professional groups

ore than $2.2 million in savings.

TOTAL ECONOMIC BENEFIT

Source: National
Home Builders
Association

-
4

( No, I’'m not \)
kidding ! \ 4

No guarantees, but
these approaches
can save money
while protecting
the environment.



Existing drainage problems in
neighborhoods

Redevelopment often maximizes building
footprints

No stormwater management required
previously

Compounded effects on downstream
property owners

— Increased flooding
— Increased Erosion & Sedimentation

— Incised streams
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* Construction of a new home, tear down &
rebuild, & large additions (>1,000 square
feet) of impervious surface

* Required to capture and treat first 1.0” of
runoff ONLY (no detention requirements)

* Does not apply to:

— Second story additions
— Renovations

— Replacing driveways




TOM SCHUELER...

S0... | ASKED MY HERO




Complicated
spreadsheets...
No kidding.

Tom Schueler Chesapeake Bay, Center for Wateréﬁ%d
L=  Protection and ‘Washington DC Stormwater programs,.



How LID actually




1. My brother in law 4. Use Gl builders are
using a backhoe used to building

can get it right 5. Must work in clay

most of the time 6. Use things

2. Almost no homeowners would
mathematics maintain anyway

Involved 7. Inspect twice if you

3. No new plans or want it done right
specs needed once \
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Key characteristics:

« Basic guidance on key
action steps

« Gl application list

CITY OF ATLANTA STORMWATER GUIDELINES

Prepared for
CITY OF ATLANTA, GEORGIA

— Tables for sizing L s
— Slightly conservative
— Stand alone

« Tear-off specification
and sizing sheet
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Measuring Area

down from heaven amec BY
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Simple “Hardware
* Gravel
» Perforated Pipe
* Filter Fabric
» Leaf and Trash Screen Options
* Infiltration Testing
\
EEII'T]EC:Ae
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General Stzing Ta

Design Options—

Impervious Area

Treated
Depth of Grayel From
Rooftop Area N Top of Pip¥ (inches)
(square feet) 18 | 24 30 36
Required Linear Feet of MFD
100 & [s a 3
= 500 30 | 25 20 15
1000 60 | 45 40 35
2000 120 @ 95 75 | 65
3000 185 | 140 115 100
4000 245 | 180 155 130
5000 305 | 235 195 | 165

Options within
practical range
Accommodate

actual rainfall
and runoff data

Allows for
median
Infiltration
duration

Assumes 0.25-
0.50 in/hr

infiltration rate
'
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 Cisterns

* Vegetated Filter

Dry Well

Strips

Modified French

Drain

ain Garden

Permeable Pavers

~

SINGLE FAMILY RESIDENTIAL GUIDE
RAIN i ceonca

GARDENS o tewmmsos s

Riain gardens are smail Landzcaped depressions that are filied
With & i of native sod and compost, and are planted weth
treex, shrubs and other garden-ike vegetation. They are
designed to temporarty store stormwater Funoit from
rooftops, drivewsys, patios and other areas around you home:
‘while reducing renoff rates and polutant losds in your local
watersned. A rain garden can be 3 beautil and tnctional
‘saation to your landscape.

+ Rain gardens shocka be kocated 1 fecene the manimum amount of stormwater runoft from mpervioes:
srtaces, y enter garden fiowing swmy

o Swales, berms,

.+ locateat

== Description”
[ Desian ]

+ The size of the rain garden wil vary depending on the Impervous surtace drainig 1o it 30 the depth of
the amended sols. Use the tasie 1o

cetermine the requin

« Amaumam ponang depth of & inches Is Contritnting. Dt of Amedesd Sl Gvdes)
allowed witnn 3n gardens. On verage. Drsinage Mo
7 Gardens drain within o day which wil Omuwetett | 3% w | W

ot reate @ mosquito problem.
Design rain garden entrance ta mmmediately
Intercept wtow and reduce its veiocy with
tones, dense hardy vegetation or by other

ot within the pebiic right of way, away from ety
feids, and not near a steep bl edge.

Measure the area Graining 10 the planned Garcen and etermine requred fain garden surtsce area
from the tabte om the next poge 33 your planned excavation depth.
‘Optionaly, pertoem infitrtion test according to Appendix A. I the rate i less than 023 in/oe an
undesdrain Wil be necessary, If the rate is mace than 0.3 in/b the size of the garden may be
Gecressed 104 for every 0.30 In/h infetration rate increase sbove 0.0 In/Mr.

50 2nd Stake Out the garden 10 the required GMeNsices RSFIg POSIE oW 1o

~

"

»

‘overfiow elevabon ailows for st inches of ponding, and the perimetes of the garden i
Pigher than the averfiow point.f the garden is on 8 gentic 10pe & berm at ieast two feet wide can
be comstructed on the downil side and/or the Garden can be 0ug Into the hilside taking greater
care for exosion controk at the gasden imetis).

Remove turt or other vegetation in the ares of the Fain garden. Excavate garden Being Carefis not 1o

"

‘compact sols In the bottom of the garden. Level bottom of garden as much B5 passile to maxmize
Intitration area.
Mix COMPOS, £0RSOR, AN 30MeE Of the =<-rmimrt =ohrt Snnsthnr 47 ok S famandn «
so

. Tear-Off
-~ Spec Sheets

CITY OF ATLANTA
DEPARTMENT OF WATERSHED. SPECIFICATIONS
MANAGEMENT PAGE 1 OF 2

REFLENISH MULCH
REFAR ERODED AREAS

RAKE CLOGGED SURFACE TO
RESTORE INFILTRATION

7. MONITOR RAIN GARDEN FOR
AFPROFRIATE DRAINAGE TIMES
IF GARDEN DDES NOT DRAIN AN
UMDERDRAIN MAY BE

ECESSARY

pus

MEASURE CONTRIELTING DRAINAGE AREA AND READ AREA
FOR GIVEN MEDUA DEFTH.

COMTRIBUTING DRAINAGE AREA= 0 FT
DEFTH OF SOIL MEDM= =3
AREA OF RAIN GARDEN= S0 T

CITY OF ATLANTA RAIN GARDEN
DEPARTMENT OF WATERSHED

HANAGEMENT

ATTACH THIS TWO-PAGE
SPECIFICATION TO HOUSE PLAN
SUBHITTAL
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Its all about catching
and using water

0.6 gallons per
square foot

= 55 gallon barrel per
100 sq ft of roof

10 location pointers
Pump or gravity
outflow

Can get fancy

analysis }s
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CISTERN

Coateres o low ITpact deveicprrent racscoes
Hhat slore radvmete: dor later ve. Ran b
collecind hom » cowmpost wyvlen. screened &
rwrove trash and Seaves and comveyed iz o
sorage cortmner 130 wdcegeest wne  Undess an
advarced Miratios watem o ed. water wtored o
e chbern i iz non-gotabie water uae ooty ¥
property sSed they can Frovide Vgndcant
reductem n viarrraater funa® ralen. salsres
ard polutart Izach Yom revdestal wen Ran
borvads may be part of an oversll Sarmrwater
MarugeTert wiem howweer By thermaataes
they may not Be witSciert tn mest the
requremerts of fia rdrunce

o Comider the s of the contriating drainage s, and Sroecied waler sesce. 1o determine Sow
large & warage tark o sesced Outerra whoskd Sam anly Ireervioss e - preferatdy *sofop.

o Pk a2 location seeping n mng (1| sewe ® comnecting ool drara. (2) ovefiow 10 dowmakpe
arwan. (3] wrwel area, (4] location reistive (o infendsd water sues, (2] other iiky conficts, (8)
secteal 1] n ngrn/egrese (B) le wreen sptoe.
(9) locaman of haoves o cther mater dalttefion comgorwsts and {13/ amitetic cousterstom

®  To Adly meet the Afarts stan@ed chvtern capactty ment be Senigred for & 1 e stoem A good
nule of tharrh i that whan slring 3 chviern for the one ch res Mandard. sech sgsars oot of
rosfiap will costrbuts 0.5 galines of nenat! A ore-Sundred squars foct ssof wrtsce wil 40 » 9%
gaden barrel.

o Chderra come = woe fom 2 99 galion rnes Sarrel 12 3 1500 gallon chitern It $he cistern canmst
haoid the 4l inc are atterrative it to dvert Twrficw © ancther w mpect develapoest
snstue ok o s Misr drig o ren garten

o Mesuss conitsbuting ool ares wieth from (he orip See of e sverhang o e mof pesk gnanng
e slant anet the length The weth Sees the length i eet (s S dearage ssa Maltply St by
0F galio andd that i the size of the cwtem pos will neat fo lally mee! the snednch tandall
arcia
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18 Gaten Contenn
Sosn 48 U G v Tomsin

SINGLE FAMILY RESIDENTIAL GUIDE
CITY OF ATLANTA, GEORGIA
DEPASTMENT OF WATERSFZD MANAGEMENT

. toTvTon property kve

 watsr 2n the oot a2 ctasrvng Aow

ST G b D s
- o P
" ron X

ol i ] o= sis mp)
[ v waeswi
LR s ——— PO

Locts catern for (1) ssee m corrmctiag roof drama, () overfiow 12 dowesdope srea, (3) lewd
arwa (4 lmcaton relsttee B tended wrter saes (3] sther utity confiicty. 8) electcal

L In . Megrem. |2} leat wcreen opton. (9 locaton of
Boues or cther water Sntrbeton composents. and (10) sevhetc oruderatians
Depending on une revtew ared ollow ppicatie siuriang cooe
Frovede lewel foungation of tomparted earth. biocks ravel or ciher hard Bng imtng wurfacs
Place cnterm tark and review sl commections for ey od vy
it and roste Sowipaats of aiter raETaster Sebvery companenta e sireen cptiooiy

Felusrg miet sverfion asd clean ost.
Extens cverfiow %3 adegiate nos-erodng
Encherge poant 20 lew than 10 feet from ary

Twnt cuters By Mg wih ster and tratng
ol corporenta 1 tum - Baing Wrang

Conuder agpeararce srd fngl Laschopng

NAME/ADDRESS
OTY OF ATLANTA COTERN
DEPARTMENT OF SPICIFICATIONS
WATERSIED MANAGEMENT PAGZ10F2
Novesber 2212

DNS AND COMMECTIONS AND OVERFLOW SELATAT TO PROPESTY LINE.

SKETOM LAYOUT
DI VTS OF CISTEREN AND MOUSE SHOWING SOOF ARZA DRECTED TO

SPLONCATIONS AND OTHEN DETALS

1. 7O MANTAIN THE STORALE CAPACTTY
OF D CETIRN SANNWATER 300D
B U0 RECULARLY

2. ROUTINE CHEDKS OF THE INTAKE AND

— LEAP SCREENNG COMPONENTS

e SHOULD B2 DONE ONCE IN e

SPRING AND PESIODNCALLY DUSING

= THE FALL IF LEAVES PALL ON TeE

X CONTRSIUTING ROOP ARZA

31 INSPECT AMD IF NECESSARY CLEAM

OUT TANK ANNUALLY BY SCRUBSNG

AND LETTING WATER DRAN THROUGH

LOW PLOW PLUG. CHECK

COMNICTIONS POR LEAKLS AND

INSPECT OVESFLOW FOS EROR0N

BRLTIO 'O CTiTIRe

ATTACKH THIS TWO-PAGE
SPECIICATION TO MOUSE PLAM
SUDMITTAL
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* Its all about holding water in
rock until it soaks away

Depth of Gravel From
Tap of Pipe (inches)

Required Linear Feet of MFD

Keep it from clogging:
filter and fabric

Right size for 1" rain:
porosity + infiltration

Assume 247 width
Pipe near top not bottom

Safe overflow: daylight
downstream

\ 4
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Green Indrastructiee for v
. .

L CITY OF ATLANTA STORMWATER GLADELINGS

CITY OF ATLANTA
o
MLLTHOM ¢ VTOMMWATES VANAGEM WY FLAN Srvilw O oan s

St | -

City of Atlanta GI Program Support e
Development of ordinance, design criteria manuals, T i
training, reviewer checklist, first in state




Resu Its%&”, !

« 550 sites with
1,300 separate
structures

* 6 Inspectors —
3X each site
Incl. erosion

* Very few
problems




commercial:

» Differences:
— Slightly “smarter”
people going it
— Lots of utility conflicts

— High impervious area
applications

— Must fit within
mandatory green
space

amec
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wheeler
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So... we added

— “Belt and suspenders”
approach

— Under IA or IA
modified practices

— A better site planning
process

— More design
calculations and \/
options amec:s
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STORMWATER

APPLICABILITY
CONCEPT PLAN
APPLICABILITY: Establish STEP 1: Identify Site STEP 1: Determine RRV Y Follow
if Site is Regulated or anstr?tmts_t?nd for 1” Event for Site - pm?aposet;%)c&(ﬁ?.ed
Exempt per Section pportumhes See Figure 5 OPTION: Provide for Selected Gl
74-504 (d) \ 4 A 4 Modeling for More Practices
Complex Integrated
STEP 2: Perform STEP 2: Select G Systems ¢
¢ Exempt ) SEE APPENDIX FORM: mffttion Jesing S .
Projects Requiring a * * Record Inspections
Stormwater :gr:d Malrr:ttepngne:;a0
Consultation Meeting. - § eement Prior
ing i STEP 3: Selection and STEP 3: Determine Construction
¢ 'S‘cel‘\ﬁtilrtgg'Meetmg if Application of Gl Practices. Sizing from Table(s)
Proceed with See Section 7-Gl Practice
Building Permit \ 4 * Design Guidelines *

Process

i Creating or |
' Replacing
i Less than
. 5,000 sf of |
 Impervious !
: Surface '

.............

(Regulated) {

v

DETERMINE: If Small
Commercial Design
Manual Applies

Proceed with Full
Commercial Site
Development Checklist

v

STEP 4: Prepare Site Plans
Incorporating Gl Practices.
See Figure 4-Example
Concept Plan

v

STEP 5: Attend
Stormwater Conceé)t
Plan Meeting with City

v

RECEIVE FORM:
Stormwater Concept
Plan and Consultation
Meeting Record

v

Proceed with Site Plan
Design

100% of RRV?

Develop Site-
Specific O&M Plan

NOTE: For small commercial redevelopment sites involving less than 5,000 sf of impervious surface (new or replaced), stream
channel protection, overbank flood, and extreme flood protection will be waived if runoff reduction requirements are met.

~

-ITW

\Y i

el
,.

&

Does Design Meet ——> ¢

No

\/

COMPLETE FORM:

Runoff Reduction

Alternative Design
Form

\

INCORPORATE: Water
Quality BMP for TSS
Reduction per
Ordinance and Staff
Guidance

Proceed with Design
Approval and
Construction Document
Process

Complete As-Built
Su per City
Requirements

v

COMPLETE FORM:
Engineer’s Certificate
As-Built Stormwater
Management System

v

Receive Final
Inspection Sign-Off

v

Follow Site-Specific
O&M Plan



Green Infrastructure
Stormwater Management Practices
for Small Commercial Development

CITY OF ATLANTA STORMWATER GUIDELINES CITY OF ATLANTA STORMWATER GUIDELINES

Green Infrastructure for
Single Family Residences

Prepared for Prepared for

CITY OF ATLANTA, GEORGIA CITY OF ATLANTA, GEORGIA

DEPARTMENT OF WATERSHED MANAGEMENT DEPARTMENT OF WATERSHED MANAGEMENT

uov:mmrg 2012 A APRIL 2014) &
B RIS i S

http://www.atlantawatershed.org/greeninfrastructure/

”

~

;.‘_ ”ET’ Ts'.-w ’
)

Prepared by
AMEC Environment & Infrastructure

andrew.reese@amecfw.com ¥
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