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What is the “Blue Book™?

Design manual for designers, developers, planners,
government officials, and other stormwater
practitioners to design Best Management Practices:

- Volume 1: Stormwater Policy Guidebook — A policy document
design to provide guidance on the basic principles of effective
stormwater management for Georgia communities.

- Volume 2: Technical Handbook — A technical handbook for
design professionals on sustainable site design and stormwater
management practices for land development.

- Volume 3: Pollution Prevention Guidebook — a compendium of
stormwater pollution prevention practices for use by local
jurisdictions, businesses and industry, and local citizens.
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Brief Background

- Why update the “Blue Book™?
- Original GSMM ~ 15 yrs. old
- New and Better Information

- Approaches have Changed
- State Water Plan Update
- Stakeholder Request

GEORGIA

STORMWATER MANAGEMENT MANUAL
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-
What are the Major Changes?

- Comprehensive Stormwater Management Approach

- Recommended Runoff Reduction Performance
Standard

- Revised Better Site Design Credits
- New Format

- Additional Details/Corrections




-
What are the Major Changes?

- New/Updated BMP Sections

- Digital Design Detalls

- Operations & Maintenance Guidance Document
- Landscaping & Aesthetics Guide

- Revised BMP Calculator Tool

- Corrected Technical Errors with New Information




Comprehensive Stormwater Management
Approach

Communities are encouraged to apply:
- Natural Resource Inventory

Green Infrastructure (GI)

Low Impact Development (LID)

Better Site Design (BSD)

Runoff Reduction




Comprehensive Stormwater Management
Approach (cont'd)

Runoff reduction:

- Reduces post-construction stormwater runoff
rates, volumes, and pollutant loads

Reduces risk of flooding

Eliminates stormwater runoff from a given volume
(and the pollutants associated with it), rather than
just treating and/or detaining runoff

Provides economic benefits (additional jobs,
Increased property values, etc.)

Maintains, mimics or replaces landscape
hydrologic functions




Previous Performance Standards

- Regulated MS4 communities are required to adopt the performance standards
listed in their permit.

Minimum Standard#1 — Use of Better Site Design Practices for Stormwater Management
Minimum Standard#2 — Stormwater Runoff Quality

Minimum Standard#3 — Stream Channel Protection 80% TSS removal
Minimum Standard#4 — Overbank Flood Protection from the 1.2-inch
Minimum Standard#5 — Extreme Flood Protection rainfall event

Minimum Standard#6 — Downstream Analysis
Minimum Standard#7 — Groundwater Recharge
Minimum Standard#8 — Construction Erosion and Sedimentation Control

Minimum Standard#9 — Stormwater Management System Operationand Maintenance
Minimum Standard#10 — Pollution Prevention

Minimum Standard#11 — Stormwater Management Site Plan




GSMM Coastal Stormwater Supplement
(CSS) Performance Standards

Site Planning and Desiqgn Criteria Post-Construction Stormwater Management Criteria
Criteria #1: Stormwater Runoff Reduction

Criteria #1: Natural Resources Inventory e _ )
Criteria #2: Use of Green Infrastructure Practices Cr!ter!a #2. Stonw_water(:luallty Prolet?.tmn
Criteria #3: Stormwater Management Concept Plan Criteria #3: Aquatic Resource Protection

Criteria #4: Stormwater Management Plan Cr?ter?a #4: OverbankFlood Protet.:tion
Criteria #5: Downstream Analysis Criteria #5: Extreme Flood Protection

Criteria #6: Stormwater Management System Inspection

and Maintenance Plan
Criteria #7: Erosion and Sediment Control Plan Special Stormwater Managementand Site Planning
and Design Criteria (Shellfish harvesting areas)
Criteria #1: Increased Stormwater Runoff Reduction

Criteria #2: Enhanced AquaticResource Protection

Criteria #8: Landscaping Plan
Criteria #9:; Stormwater Pollution Prevention Plan

[ ———



GSMM Coastal Stormwater Supplement
(CSS) Performance Standards

Runoff
reduction of
the 1.2-inch

rainfall event
Post-Construction Stormwater Management Criteria

Criteria #1: Stormwater Runoff Reduction
Criteria #2: Stormwater Quality Protection
Criteria #3: Aquatic Resource Protection

Criteria #4: Overbank Flood Protection If any of the stormwater runoff

Criteria #5: Extreme Flood Protection generated by the 1.2 inch storm
event cannot be reduced on a

development site, reduce TSS
load by at least 80% and reduce
nitrogen and bacteria loads to the
maximum extent practical.




.
Previous GSMM WQ Performance Standard

- Only looked at TSS removal
- Did not account for the benefits of runoff reduction
- Did not coincide with the CSS

Coastal Stormwater Supplement
to the

Georgia Stormwater
Management Manual

(Source: City of Atlanta)
(Source: Center for Watershed Protection)




New Recommended
WQ Performance Standards

- While regulated MS4 communities do have to adopt the Blue Book, it provides
recommended, not required, performance standards

- Includes a runoff reduction standard and a water quality treatment standard

0 KEY CONSIDERATIONS

The following twelve (12) standards are recommended performance
requirements for new development or redevelopment sites:

+ Standard #1 — Natural Resource Inventory

+ Standard #2 — Better Site Design Practices for Stormwater
Management

. Stand:ard #3 — Runoff Reduction

» Standard #4 — Water Quality

+ Standard #5 — Stream Channel Protection

+ Standard #6 — Overbank Flood Protection

+ Standard #7 — Extreme Flood Protection

+ Standard #8 — Downstream Analysis

+ Standard #9 — Construction Erosion and Sedimentation Control

+ Standard#10 - Stormwater Management System Operation and
Maintenance

+ Standard #11 — Pollution Prevention

« Standard #12 - Stormwater Management Site Plan




New Recommended
WQ Performance Standards
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Standard #3 — Runoff Reduction

Runoff reduction practices should be sized and designed to retain the first 1.0
inch of rainfall on the site to the maximum extent practicable.

Standard #4 — Water Quality

Stormwater management systems should be designed to retain or treat the
runoff from 85% of the storms that occur in an average year [1.2 inches], and
reduce average annual post-development total suspended solids loadings by
80%.




New Recommended
WQ Performance Standards

Standard #3 — Runoff Reduction

» Runoff reduction practices should be sized and designed to retain the first 1.0 inch of rainfall on the site, or to
the maximum extent practicable.

» This standard is quantified and expressed in terms of engineering design criteria through the specification of
the runoff reduction volume (RR,).

» Runoff reduction practices inherently reduce TSS and other pollutants to provide water quality treatment (i.e.
100% pollutant removal for stormwater retention, infiltration, evaporation, transpiration, or rainwater
harvesting and reuse).

+ If the entire 1.0-inch runoff reduction standard cannot be achieved, the remaining runoff from the 1.2-inch
rainfall event must be treated by BMPs to remove at least 80% of the calculated average annual post-
development TSS loading from the site per Standard #4 Water Quality.

Standard #4 — Water Quality

Stormwater runoff generated on the development site shall be retained and/or treated by BMPs to remove at
least 80% of the calculated average annual post-development total suspended solids (TSS) loading from the
site.

« This standard is quantified and expressed in terms of engineering design criteria through the specification of
the water quality volume (WQ,), which is equal to the runoff generated on a site from 1.2 inches of rainfall.

* This can be achieved through the use of BMPs that provide runoff reduction or BMPs that provide treatment.




New Recommended
WQ Performance Standards

=t Given that an 80% TSS removal rate for the
1.2 inch rainfall event is the standard for
Overbank Flood addressing water quality, 100% TSS

removal through volume reduction of the
1.0 inch rainfall event will address the same
requirement. In another method of
describing total TSS removal, 80% of 1.2
Inches (0.96) approximately equates to
100% of 1.0 inches.

| Reduction | #

S\ A

Figure 2.2.3-1 Representation of the Unified Stormwater Sizing Criteria
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New Recommended

WQ Performance Standards

Runoff Reduction [ nFow | =)

Approach 1,000 FT*
100 Units of TSS

BMP

e RRV = 100% ‘ No OUTFLOW
0FT®

‘ 0 Units of TSS

| Runoff Reduction |

1,000 FT®
100 Units of TSS

Traditional TSS [ nFiow | )

1,000 FT® BMP
Removal Approach oo 0P s « TSS = 80%

‘ OUTFLOW

1,000 FT*
‘ 20 Units of TSS

| No Runoff Reduction |

Partial Runoff [ nFow | e

Reduction Approach P —

BMP 30 Units of TS5 Removed

MOTE: Effective TSS removal

- OUTFLOW efficiency of example BMP is
BO%.

500 FT°

+ RRY = 50%

100 Units of TSS s TSS = 80%

3

20 Units of TSS

| Runoff Reduction ‘
500 FT*

a0 Units of TSS




Better Site Design Credits

Better Site Design aims to protect and conserve natural areas, reduce
iImpervious cover, and integrate stormwater management with site design.

- Five previous credits intended to be a bonus, but they go above
and beyond what math and science say.

- More and better science is available to calculate benefits of new BMPs
and runoff reduction practices.
- The following credits were removed:
- Stream Buffers
- Grass Channel
- Overland Flow Infiltration and Groundwater Recharge
- Environmentally Sensitive Large Lot Subdivisions
Only remaining credit
- Natural Area Conservation Credit




Natural Conservation Area Credit

- Subtract conservation areas from
total site area when computing
water quality and runoff reduction
volume requirements.

- An added benefit will be that the WA Wetland

~—~.-+~— Natural Drainageway
. (::::3 ndisturbed Forest
post-development peak discharges I Conservaton Are

will be smaller, and hence water
quantity control volumes (CP,, Qs
and Qy) will be reduced due to lower
post-development curve numbers.




S
Other Credits

- Site Reforestation/Revegetation

- Subtract 50% of any reforested/revegetated areas from the total
site area and re-calculate the runoff reduction volume (RR,) and
water quality volume (WQ,) that applies to the development site.

- Soil Restoration

- Subtract 50% of any restored pervious areas from the total site
area and re-calculate the RR, and WQ, that applies to the
development site.

- Site Reforestation/Revegetation & Soil Restoration

- Subtract 100% of any reforested/revegetated and restored pervious
areas from the total site area and re-calculate the RR, and WQ,,
that applies to the development site.




New Additions for Volume 1

- Discussion of Low Impact Development (Sect.1.5)

- Complete overhaul of Better Site Design chapter — more
concrete guidance for local governments (Chap. 3)

- Discussion of site plan review (Sect. 4.3)
- Different development types (Sect. 4.4)

- Revised operation and maintenance discussion (Sect.
5.2)

- Funding alternatives for local governments (Sect. 5.5)

- Alternatives to on-site stormwater management (Sect.
5.7)
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Several Better Site

Design case studies
included in Ch. 3

@ CASESTUDY

Fox Hollow Development — James Island, SC

Located on James Island, South Carolina, Fox Hollow is a 2.65 acre low impact devel-
opment that protected the trees, wetlands, and topography of the site. Unlike con-
ventional development, where mass grading is common, at Fox Hollow the land has
been highly conserved — only enough land for the 9 houses and roadway were clearad.
Narrow streets and driveways reduce impervious cover in the development. Rather than
relying on pipes, a bioswale system conveys stormwater and bioreten-tion cells replace
stormwater ponds. The site has a density of 4.22 homes/acre with 0.52 acres of open
space consisting of park, bioratention and wetlands. Named "Best New Community of
2013" by the Charleston Homebuilders Association, Fox Hollow was specifically recog-

Figure 3.3-12 Site plan for Fox Hollow {ElEs et al, 2014)

Key considerations

are highlighted

5.5 Funding
Deescription: Adeqguate funding is an essential part of a stormawater management program. While General Fund monies may be the most commeon funding
approach, many other effective strategies exist

Systermn (CRS)
= Coastal Incentive Grant {CIG) Program

Public Program Finance Database 5
0 HHCONSIDEMTIOHS THEFTHE FUHLE: PRO FARS, NEFE [ FUNEEN IATLEAAT ;'Eu
I & CDPLLY AN GEALS LEGAL BSUES TRLICT BT o
Funding strategies covered in this section include: ¥ | ] ¥ %
m . o
»+ General Fund [’m:;&.‘ ﬁ.ﬁf; ol |~| “'L“‘m‘ =]
+ Stormwater Utilities | | ] -
COET OF SERVICE RATE STRUCTURE “'L‘I“
+ Grant and Loan Programs | AxALYE | Al iy
» Clean Water State Revolving Fund (CWSRF) 4 L
e THAL BATE STLDY & )
» Section 319¢h} Georgia's Nonpoint Source Implementation Grant |ML=:AM e H oA
= Department of Community Affairs (DCA) Water First “ '
} ) ) [ — T ware DL A
= Mational Flood Insurance Program (WFIP) Community Rating RIS TEre GBI AR ol

Other Funding Sources

» General Obligations Bonds.

= Development Impact Fees

» Special Assessments/Tax Districts

nized for its low impact development approach {Ellis et al. 2014).

ETILITY SMFLEMESTATIIS & CUSTOMER SERVICL

Funding

JO sJUBLB[T

1

alternatives section



-
BMP Changes/Updates

- Updated existing BMP sections
to current industry standards

- Included all CSS BMPs in (Vol. 2, Sect. 4)

- Added new BMP sections
- Bioslope
- Dry Extended Detention Basin (broken out from
Dry Detention Bbasin section)

- Regenerative Stormwater Conveyance
- Porous Asphalt

- Removed BMP sections

- Alum Treatment Systems
- Rain Garden (incorporated in bioretention)




Bioslope

- Linear BMP that treats stormwater
along an impervious area (such as
roads, parking lots, etc.)

- Used to treat runoff close to the
source

- Improves water quality by removing
TSS, Phosphorus, Nitrogen, Fecal Coliform, and Metals

- Uses special permeable engineered solls to promote
Infiltration of water




-
Dry Extended Detention Basin

- Surface storage basin designed to
provide water quality treatment

- Differ from dry detention basins by
providing 24-hour detention of the
channel protection volume

- Contributes to a sites overall perviousness and aesthetics

- Can be used for multiple purposes such as landscaped or
recreational areas

- Improves water quality by removing TSS, Phosphorus,
Nitrogen, Coliform, and Metals




Regenerative Stormwater Conveyance

- Provides treatment and conveyance
through the combination of riffles,
pools, vegetation, sand, and wood
chips

- Designed to restore incised and
eroded channels, ditches, and
iIntermittent (ephemeral) streams

- Ideal in situation where the slope is greater than 5%

- When designed correctly, RSCs are safe, aesthetically
pleasing, and may increase the natural value of the site




-
Porous Asphalt

- Increases void spaces to allow water
to infiltrate into the subsoil below the
paved surface

- Intended for low-traffic areas, or
residential overflow parking
applications

- Potential high failure rate if not adequately maintained or
used in unstabilized areas

- Improves water quality by removing TSS, Phosphorus,
Nitrogen, Metals, Coliform




4.2 Bioretention Areas

F. P R

Description: Shallow stormwater basin or land-

scaped area that utilizes engineered soils or na-
tive, well-draining scil and vegetation to capture

and treat runoff.

LID/GI Consideration: Low land requirement,
adaptable to many situations, and often a small
BMP used to treat runoff close to the source.

Added LID/GI
Considerations

to make easier to read

Updated Key Considerations to
assist designers determine

o KEY CONSIDERATIONS

DESIGM CRITERIA

= Maximum contributing drainage area of 5 acres

» Treatment area consists of ponding area, organic/mulch layer,
planting media, and vegetation

» Requires landscaping plan

= Standing water has a maximum drain time of 24 hours

» Pretreatment recommended to prevent clogging of underdrains or
native soil

« Ponding depth should be a maximum of 12 inches, preferably 9
inches

ADVANTAGES / BENEFITS

» Applicable to small drainage areas

» Effective pollutant removals

= Appropriate for small areas with high impervious cover, particularly
parking lots

= Matural integration into landscaping for urban landscape
enhancement

» Good retrofit capability

= Can be planned as an aesthetic feature and meet local planting
requirements

DISADVANTAGES / LIMITATIONS

» Requires landscaping

= Mot recommended for areas with steep slopes

= Medium to high capital cost

+ Medium cost maintenance burden

» 5oils may clog over time {may require cleaning or replacing)

MAINTEMANCE REQUIREMENTS

= Inspect and repair or replace treatment area components such as
mulch, plants. and scour protection, as needed

» Ensure bioretention area is draining properly so it does not become
a breeding ground for mosgquitos

+ Remowve trash and debris

= Ensure mulch is 3-4 inches thick in the practice

+ Requires plant maintenance plan

POLLUTANT REMOWVAL

@ Total Suspended Solids I

Lead, and Zinc remowval
MNutrients - Total Phosphorus

/ Total Nitrogen remaval e Pathogens — Fecal Coliform

what BMP to use

STORMWATER MANAGEMENT SUITABILITY

@ Runoff Reduction

o Water Quality

€ Channel Protection

) Overbank Flood Protection
) Extreme Flood Protection

¥ suitable for this practice
# may proside partial benefits

IMPLEMENTATION CONSIDERATIONS

o Land Requirement

@ capital Cost

0 Maintenance Burden
Residential Subdivision Use: Yes
High Density/Ultra-Urban: Yes
Roadway Projects: Yes

Soils: Engineered soil media is composed of
sand, fines, and organic matter

Orther Considerations: Use of native plants is
recommended

L=Low M=Moderate H=High

RUNOFF REDUCTION CREDIT

= 100 of the runoff reduction wolume provided
{no underdrain)

= 75% of the runoff reduction volume provided
{upturned underdrain system)

= 50% of the runoff reduction volume provided
{underdrain)

Updated Runoff
Reduction Credit
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4.2.5.2 GENERAL DESIGN See Figure 4.2-5 and Figure 4.2-6 for an overview

« A bioretention area consists of the following: of the various compenents of a bioretention area.

1. A pretreatment area, usually consisting of Other Canstraints / Considerations

a grass filter strip between the contributing 4.2.5.3 PHYSICAL SPECIFICATIONS/GEOMETRY + Hot spots — Do not use for hot spot runoff.
drainage area and the pﬂﬁdiﬂg arca ora Damage to existing structures and facilities —

forebay to ease maintenance of the mulch, Consideration should be given to the impact
sand, or soil layers. bioretention area are 3-6% of the total drainage of water exfiltrating the bioretention areas on

area, though modeling is recommended to nearby road bases.

+ Recommended minimum dimensions of a

2.Ponding area c
engineered pla
3. Organic/mulch o )
media. specifications

4 Mative soils to

) accurately size the area. Proximity — The following is a list of specific
U pd ated p hySICa| setback requirements for the location of a

= The maximum recommended poending depth
of the bicretention areas is 12 inches.

bioretention area:

= 10 feet from building foundations

L Lo . » 100 feet from private water supply wells
(see description of infiltration trenches, Y

Section 4.12, for infiltration criteria).

A grass filter strip or channel can be used for

» 200 feet from public water supply reservoirs
pretreatment. The length of the grass channel, ’ o

(measured from edge of water)
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5. Where native soils have low infiltration or width of the grass filter strip depends on .
. . ) » 1,200 fest from public water supply wells
rates include gravel and perforated pipe the drainage area, land use, and channel
underdrain system to collect runoff that slope. Design guidance on grass cha + Trout Stream — Evaluate for stream warming
) . . L when an underdrain system is used.
has fittered through the soil layers and pipe for pretreatment can be found in Se

it to the storm sewer systern. An upturned (Grass Channe In addition, careful consideration should be given

. . E to the potential of perched or raised groundwater
underdrain system can be used, however, the in Section 4.29 Upd ated levels, Provide adecuate distance Frorgn building
system should be 12-18" below the bottom gravel diaphrag SpeC|flcat|0nS for foundations or use impermeable liner on side of

of the planted area to reduce saturated used.
conditions in root zone.

excavated area nearest to structure.

the location of the

6. Overflow, diversion or bypass structure to » The mulch la ) )
safely route larger storms through or around of triple-shredd - Challenges and Potential Solutions for Coastal
the bioretention area. provides additional benefits such as removing Areas
sediment and metals and retaining zoil » Poorly Drained Soils—This condition minimizes
+ A bicretention area design may include some t the ability of bioretention areas ta reduce
of the fﬂllﬂ'-'-fil'lg: IOISTUTE. stormwater runoff rates and volumes. One
solution would be to include an underdrain
= Optional level spreader to spread and filter = If the native soils cannet suffice for the planting system. An alternative would be to use a small
runoff. media used within the bicretention area starmwater wetlands or wet swales to intercept

planting beds, then an engineered soil mix and trest stormwater runoft

should be provided that meets the following .

# For curbed pavements use an inlet deflector

to direct flow into the practice. L
specifications:

= A splash/ercsion prevention pad at the inlet
to the practice.

= Texture: Sandy loam or loamy sand

®= Sand Content: Soils should contain 35%-60%
clean, washed sand




4.2.6 Design Procedures
(S5tep 1) Determine if the development site and conditions are ap-
propriate for the use of a bioretention area.
Ceonsider the application and site feasibility criteria in this
chapter. In addition, determine if site conditions are suitable
for an bioretention area. Create a rough layout of the bio-
retention area dimensions taking into consideration existing

trees, utility lines, and other obstructions.

(S5tep 2) Determine the goals and primary function of the bioreten-
tion area.
Consider whether the bicretention area is intended to:

» Meet a runoff reduction® target or water quality
(treatment) target. For information on the sizing of a
BMP utilizing the runcff reduction approach, see Step
2A. For information on the sizing of the BMP utilizing
the water quality treatment approach, see Step 44,
*Note that minimum infiltration rates of the surrounding
native soils must be acceptable and suitable when used
in runoff reduction applications.

» Be "owversized” to include partial credit for storage
capacity for other stormwater requirements (Channel
Protection Volume (Cp)

» Provide a possible sclution to a drainage problem

» Enhance landscape and provide aesthetic qualities

Check with local officials and other agencies to determine if
there are any additional restrictions and/or surface water or
watershed requirements that may apply. In addition, consid-
er if the best management practice has any special site-spe-
cific design conditions or criteria. List any restrictions or
other requirements that may apply or affect the design.

The design of the BMP should be centered on the restric-
tions/requirements, goals, targets, and primary function(s)

of the BMP, described in this section. By considering the
primary function, as well as, topographic and soil conditions,
the design elements of the practice can be determined (i.e.
planting media, underdrain, inlet/outlet, cverflow, etc.)

Complete Step 34, 3B, and 3C for a runoff reduction approach, or
skip 5tep 3 and complete Steps 44 and 4B for a water quality (treat-
ment) approach. Refer to your local community’s guidelines for any
additional information or specific requirements regarding the use of
either method.

(Step 3A) Calculate the Stormwater Runoff Reduction Target Volume
Calculate the Runoff Reduction Volume using the following
formula:

RR, = (P) (R,) (A) / 12

RR, = Runoff Reduction Target Volume (ft7)
P = Target runoff reduction rainfall (inches)
R, = Volumetric runoff coefficient which can be

Updated found by.

design steps
based on new
research and
incorporated
runoff
reduction
calculations

R, = 0.05+0.009(1)

Where:
| = new impervicus area of the contributing
drainage area (%)

A = Area draining to this practice (ft%)
12 = Unit conversion factor (in/ft)
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Updated Graphics

Graphics were updated based on new research for BMPs
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Digital Design Details
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Digital Design Detalls

pREETTEEEE] o B ORI

L
Hefe [nserl  Asnolate  Paametss  View  Manige Oulpa  Addind  Acbodeik 360 Raiber Téoh  Expreis Teak  BIM 360

/ - . 7 moe faMowm () Rt oo Teem - S [ Linsar = :H [ 4 1] # " Croate E T e Ii g
_— f | —
- B i Fillst = r Laader = = £ 5 w7 5 Wake Curent Edit _— E -+
Une Poline Cice  drc Gy A M @ B e wo < %8 & Wk, o Wsich i boe W
* = Wl e B Streich ] Scale B8 Amey - 4 * i Tatle  Poputes 5 5 % T3 T MWuich Layer L Properties = ———— - | = ) Cl
[ Ficdify « Anrotation = Luary = Block = r Ihiktien = Clipkoard  View = w
Indiftration Berm® *
Tapii 20 Wirsframe]
LI S

Linstyza
Linetype scale
Lingseight
Tramparency
Thizkmess
T Vimualiration
Mutarial
Shadiow display
Plak style
Plot style
Plod style tabike
Plat it e altas hed fa
Pl table type
Wirw
Conter ¥ 1 PLAN VIEW
Cenber ¥
Centey
Huighs
Width 1892370 I ; =
Miss W L, T it TR T
¢ 5 A N

it

Annciation scale
LCS igon On

LIS ieih a1 i i
LICS par viesport
LCE Mame:
Vsl Style

SECTION

L g An-la-+ [Er[m=




-
Updates to Appendices

- Added Reference to:

- NOAA online rainfall data
(http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ga)

. . .
° S Ol IS I I ]fo 'm at| on fo r G eo rg Ia NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: GA
DATA DESCRIPTION
Data type: | precipitation depth v | Units: | english v | Time series type: | partial duration v |
SELECTLOCATION
1. Manually:
a) Enter location (decimal degrees, use **for S and W): latitude: | longitude:| submit
b) Select station (click here for a list of stations used in frequency analysis for GA): | select station
2. Use map:
. = = — =
I I l P 7 ] N i -
e R e O Ve d -~ X & S i 7 Norfolko l"‘"?g'"m"‘j
] -4 / e — o B e - a) Select location
€ v ) Y Nochuille Khouvilie 2 Do (move crosshair or double click)
) X B oty o ciscsborot e b b) Click on station icon
- TENNESSEE 7
et / * Chatlotte | CAROLINA ~3 (I show stations on map)
° Skl Chattancos — Py
e SN Huntsvie 7 S
s | e / 3
[ I J - 1§
i i 2 ! N = SOUTH
. I I S | Atlanta S CARQLINA Myrle Besch
- Georgia Safe Dams Ac w7 y
R
T [ ALABAMA | Charleston
Jackson ; Montgomery o GEORGIA
. ., . ° g ©  Columbus —:— Savannah
am 1 o3 Pelagic
[ ] = [ { Sargassum
Habital LOCATION INFORMATION:
Il Restricted Area
2 Name: Vidalia, Georgia, US*
7 Mobile!. L b .3 Latitude: 32.2175°
\ [ Pensacola _panama  Tallahassee” ~ —— jacksonville Longitude: -52.4136°
K& iBheand 4 ity Beach 4 Elevation: 207 ft*
o




Updates to Volume 2, Appendix D:
Planting & Soil Guidance

- Consolidated plant list

- Additional information and
characteristics on trees, shrubs, and
plant selection

- Updates to soll tests, utilizing on-site
soils, and utilizing a manufactured soil
media.




Updates to Volume 2, Appendix D:
Planting & Soil Guidance

- Includes planting media

PLATANUS QCCIDENTALIS *\ J@@,{

characteristics

— MISCANTHUS SINENSIS 3557
'\‘ 'PURPURASCENS' 5

~— SALIX BABYLON CA

FPROV DE QUICK SOIL
ITABILIZATION ON BERM—,
N,

- Requirements for
landscape plans

- Examples of typical
profiles for BMPs

ELODEA CANADEIVS|S—
SAGITTARIALATIFOLIA — |

e

EMERGENT ™™
PLANT

MATERIAL

[T R |

LILIUM SUPERBUIM
CAREX LURIDA—'

100 YEAR LEVEL \

25 YEARLEVEL

— UPLAND GRASSES

e

MAXIMUM PLANT
b~ HEIGHT ON BERM - 107

Cp, LEVEL

L IRIS PSUCDACORUS
— NUPHAR ADVENA

- SUBMERGED PLANT MATERAL
- CERATOPHYLLUM DEMERSUM

NELUMBG LUTEA

+— FESTUCA AMETHYSTINA
'SUPERBA

15' TREE SETBACK
=Y

' 5 .~ ERIANTHUS
RAVENNAE

- Additional information

for establishing vegetation and maintenance
- Infiltration testing information
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New Operations and Maintenance
Guidance Document

- Reference for inspectors and maintenance workers
detailing the following:
-

¢ Key CompOnentS Of a BMP Operations & Maintenance

Guidance Document

- Importance of Inspecting a BMP
- Maintenance Agreements

- General Maintenance

- Vegetation Maintenance

- Written in a more simplified language
for use by a broader audience




New Operations and Maintenance
Guidance Document

Operations & Maintenance Guidance Document

Operations & Maintenance Guidance Document

a5 needed to keep 2 thickness of 3-4 inches. Shredded hardwood mulch is preferred, and care should be. 3
. Bioretention Area

‘taken tokeep the mulch from piling the plants. For ion on vegetation in
bioretention areas, see Appendix D: Planting and Soil Guidance. Condition
Maintenance Item JERNY P R P Comment
If the bioretention area is not draining properly, check for clogging of the Inflow and outfIow structures o
‘25 well 25 the infiltration Fate of the soil media. f the soilis not draining properly, it could be clogged or Wo evidence of long-term ponding or
over-compacted. In 3 bioretention ares, the media is ikely to become clogzed at the mulch or Upper standing waterin the ponding are of the
practice (exampies include: stains, odors,
Taver of the soil first. If pacted, should be replaced.
mosquito larvae, etc).
Potential sources of excessive sediment that could clog the media indude ant mounds and unstable soil Structure seems 1o be working propery o
upstream of the practice. Possible sources of compaction are vehicles, such s tractors, traveling through setding around the structure. Comment on
the practice. If the practice indludes an underdirain, a Structural repair of cleanout to unciog the overall candition of structure.
Underdrain may be necessary. Vegetation within and around practice is
maintained per landscaping plan. Grass
In order to keep the water that axits the diean, ferti be Clippings are removed
during of the practice. e the practice has been established, Mulching depth of 3-4 inches is maintained
il not be used. While veg in ion area is important, the primary Commant on muich depth,
purpose of a bioretention area is to act as a water quality device and introducing fertlizers into the Native plants were used in the practice.
bioretention area that can pollute downstream Z‘“’"’;’f o Sepeas :
waters. In addition, bioretention areas should already be a nutrient rich environment that does not o evidence of use offeralzer on piants
° s portrites tncocing nerbicdes (fertilzer crusting on the surface of the soil,
ﬂ fungicides, insecticides, or agents) should and only f necessary. blackened roots, etc ). OPIONRG R MG e P it
. § i Plants seem to be healthy andin good
If designed correctly, there is no danger of bioretention areas becoming a breeding ground for N condition. Comment on condition of plans.
mosquitoes. A mosquito egg requires 24-48 hours to hatch. In addition, it takes 10-14 more days for the Are Emergency Overio Meain Treatment Emergency Overflow
Bioretention Areas arvae to develop and become an adult. By having a bioretention area that drains property, it & uniikely o Emergency overfow i free of traih, debiis,
Abioretention area is 2 shallow stormwater basin that 2 bioretention area would provide a habitat that could become a breeding area for MoSquItoes. Good | Marginal
or landscaped ares with well-draining soil, hould become a mosquitoes, the problem is likely with the e erosion, scour, or flooding
generally composed of sand, fines, and organic soil media or the overflow structure whichmay need to be addressed. = — ‘around the structure.
matter, and vegetation to capture and treat N
e T N The a schedule for when be performed on the 5 OutEE trash, Gebri, and Pretreatment
area of the bioretention area includes plants to bioretention area e
aid in the filtration and infiltration of the i . . _ . T round e e e Outlet Structure
i Figure 1 - Compenents of o DMP
S g w0 picis o ——— 5 _— igure 1 - Components of &
underdrain may be placed in the bioretention o of Bi 7 -
4 ";' e + Prune and wesd to maintain sppewrance. e Overall condition of ion Area The purpo: of BMP
area 1o collect runoff that has filtered through e ——— R
the soillayers and pipe it o the storm sewer r Rt ons der d * hi ce.
system or a nearby water body. * Remove sediment and debris from inlets and outlets. The pi igh ani
There are some common problems to be aware of when ri i e e e e e e e
i e m:,mm'. ot placed in the practice «  Pretreatment - Pretreatment is designed to act as the first layer
p 3 . i i rain i of protection for the main treatment area. Protection is provided
& SRR i et w34 s o ctorm vt Tiotes: I a speciic maintenance ftem was not checked, please optiaies e
 Cloggingin the inlet and outlet structure - Inspetfor S
+  Establishing vegetation within the bioretention ard s, or sohat; (or
. i applicable) N o 1 before the main treatment area of the practice. This provides
12
 Mosquitoes breeding in the practice = [
N s Pretretment (choose or maintain. Because of this, maintenance on this section is
* Maintaining the proper pH levels for plants. ctcal: The pictiar "’D“’f“‘ Icft shows 8 forebey, 3 e of
er types of
* Pruning and weeding to maintain appearance
ot include flter strips or grassy areas, grass channels, of rock lined
Rout bi S— plunge pools.
functioning the first year i is built, Filter Strip or Grass Channels — areais free of * Main treatment — The main treatment arez is where ===
required at a higher frequency prop g practice. trash debris and sediment. Area has been the majority of the stormwater treatment takes place
: mowed and grass cippings are remaved. No by removing sediment, nutrients, pollutants, etc. Itis
5 4 o evidence of erosion. also the area where stormwater is contained, either
Forommpk; Rock Lined Plunge Pools —ares s free of through detention or retention, 50 that the water can
‘months. the winter, when - Inthe trash debris and sediment. Rock thicknessin P e i N TSR
event of snow, pil 3 adds pool is adequate. At
i Hiain Treatment Inpora:
3 — maintained to ensure the practice is functioning
i iR B s i Miain treatment are is free oF rash, Gebrs, imissle e
o the practice to 2vojd clogging znd urtiér poliition: Erosion protedtion is present on site (ie. turf swale. Main runoff
5 = s reinforcement mats). Comment an types vegetated conveyance, infiltration, filtration, and setting. For example, the main treatment area
R T nf # mats). Comment on types of filtration, i d For of
erosion protection znd evaluate condition. . o
the BMP, clean 5o that the water can properly infiftrate into the ground. Note that it might take longer unoff pr 2 san
the winter spring. Mulch the practice iter treats runoff through filtration.
4 [ 2
[l




BMP Maintenance and Inspection Checklists

- Each BMP description in Vol. 2, Sect.
4 includes:
- A description of how the BMP functions
- A typical photo
- Common maintenance issues
- Key maintenance items

- Typical routine maintenance activities
and schedule

- Inspection checklists




BMP Checklist

Overview

Bioretention Area

Maintenance Item

Condition

Good | Marginal

Poor

N/A

Comment

General Inspection

Access to the site is adequately maintained
for inspection and maintenance.

Area is clean (trash, debris, grass clippings,
etc. removed).

Inlet Structure

Drainage ways (overland flow or pipes) to

Bioretention Area

Maintenance Item

Condition

Good

Marginal

Comment

Poor | N/A’

General Inspection

Access to the site is adequately maintained
for inspection and maintenance.

Area is clean (trash, debris, grass clippings,
etc. removed).

Inlet St

ructure

Drainage ways (overland flow or pipes) to
the practice are free of trash, debris, large
branches, etc.

Area around the inlet structure is mowed
and grass clippings are removed.

No evidence of gullies, rills, or excessive
erosion around the inlet structure.

Water is going through structure (i.e. no
evidence of water going around the
structure).

Treatment

Diversion structure (high flow bypass
structure or other] is free of trash, debris, or
sediment. Commment on overall condition of
diversion structure and list type.

[ ——




BMP Checklist
Overview

Bioretention Area

Condition
Maintenance Item B . . Comment
Good | Marginal Poor | N/A
General Inspection

Access to the site is adequately maintained
for inspection and maintenance.

Pretreatment (choose one)

Forebay — area is free of trash, debris, and
sediment.

Weir —area is free of trash, debris, and
sediment is less than 25% of the total depth
of the weir.

Filter Strip or Grass Channels — area is free of
trash debris and sediment. Area has been
mowed and grass clippings are removed. No
evidence of erosion.

Rock Lined Plunge Pools — area is free of
trash debris and sediment. Rock thickness in
pool is adequate.

Main Treatment

Main treatment area is free of trash, debris,
and sediment.

Erosion protection is present on site (i.e. turf
reinforcement mats). Comment on types of
erosion protection and evaluate condition.

trash debris and sediment. Area has been
mowed and grass clippings are removed. No
evidence of erosion.

Rock Lined Plunge Pools — area is free of
trash debris and sediment. Rock thickness in
pool is adeguate.

Main Treatment

Main treatment area is free of trash, debris,
and sediment.

Erosion protection is present on site (i.e. turf
reinforcement mats). Comment on types of
erosion protection and evaluate condition.




BMP Checklist
Overview

Bioretention Area

Maintenance ltem

Condition
Goed | Marginal | Poor | NfA

. Comment

No evidence of long-term ponding or
standing water in the ponding area of the
practice {examples include: stains, odors,

mosquito larvae, etc).

Structure seems to be working properly. No
settling around the structure. Comment on

overall condition of structure.

Vegetation within and around practice is
maintained per landscaping plan. Grass

clippings are removed.

Mulching depth of 3-4 inches is maintained.

Comment on mulch depth.

Native plants were used in the practice

Bioretention Area

Maintenance ltem

Condition

Good

Marginal

Poor

N/A

Comment

No evidence of long-term ponding or
standing water in the ponding area of the
practice (examples include: stains, odors,
mosquito larvae, etc).

Structure seems to be working properly. No
settling around the structure. Comment on
overall condition of structure.

Vegetation within and around practice is
maintained per landscaping plan. Grass
clippings are removed.

Mulching depth of 3-4 inches is maintained.
Comment on mulch depth.

Native plants were used in the practice
according to the planting plan.

No evidence of use of fertilizer on plants
(fertilizer crusting on the surface of the soil,
tips of leaves turning brown or yellow,
blackened roots, etc.).

h plants
of the soil,
Ellow,

good
In of Elants.

Emergency Overflow

sh, debris,

flooding

Outlet Structure

ebris, and

flooding

Results

Area: | | | | |

Additional Comments

Plants seem to be healthy and in good
condition. Comment on condition of plants.

item was not checked, please check NfA and explain why in the appropriate




]
BMP Checklist i
Condition
Maint It " C t
- Fintenancs frem Goed | Marginal | Poor | NfA ommen
No evidence of long-term ponding or
standing water in the ponding area of the
practice {examples include: stains, odors,
| |
Emergency Overflow “No
Emergency overflow is free of trash, debris, ton
and sediment.
Mo evidence of erosion, scour, or flooding s
around the structure.
Outlet Structure g
Outlet structure is free of trash, debris, and )
sediment.
No evidence of erosion, scour, or flooding
around the structure. s
Results soil,
Overall condition of Bioretention Area: | | | | |
Additional Comments
@nts.
Emergency Overflow
bris,
ng
Notes: 'If a specific maintenance item was not checked, please check N/A and explain why in the appropriate Outlet Structure
comment box. and
SEUTTTTETI,
No evidence of erosion, scour, or flooding
around the structure.
Results
Overall condition of Bioretention Area: | | | |
Additional Comments
Nates: 'If a specific maintenance item was not checked, please check N/A and explain why in the appropriate
comment box.




Updated BMP Calculator Tool

- Assists designers and developers to incorporate runoff
reduction and water quality requirements into design plans

- Assists local jurisdictions with the review of design plans

- Provides a visual to show if the runoff reduction or water
guality standard was met

- A User’s Manual was developed | e ...
that explains how the Tool
functions




Fill out general project
information on

Summary worksheet

Determines if target runoff

reduction volume was
achieved

1
I Determines if target 80% T3S

removal was achieved

Updated BMP Calculator Tool

Qutside of the tool,
delineate basins pre-
and post-development

Input land
characterization data for

|l each basin pre- and post-

development (land cover
type, soil type, & area)

=

Designate if a portion
of the project area will
be protected by a
natural conservation
easement

=

Input runoff reduction
storm event

Obtain 1-year, 2-year, 25-year,
and 100-yearrainfall data and

input for the project area

Input area draining to each
BMP & preliminary storage
volume provided by each BMP

Calculated outside the tool

Calculates pre-development

runoff depths (in)

! Calculates post-development |
runoff depths with no BMPs

(in}

Calculates post-development |
runoff depths with BMPs (in)

" Calculates adjusted CN based |

on use of slormwater BMPs

that provide runoff reduction

This willtypically be the 1-inchrain
event, but there will be a userinput
optionfor exceptions or
communities with different

_

If using a BMP with a range of
acceptablevalues for RR credits or
TS5 % remoyval, determine and
inputvalue inthe RR_TS3
Removal % worksheet

Userinput as allowed by local community

See Stormwater Management
Standards to Determine
Detention Requirements

, Calculatestaraet water quality !

Calculates target runoff
reduction volume for each
basin (cf)

volume for each basin (cf)

Select BMP(g) for each basin




Updated BMP Calculator Tool

Georgia Stormwater Management Manual
Stormwater Quality Site Development Review Tool

Version 2.0

General Information

Name of Developer: Date Submitted:
Development Name: Permit Number:
Site Location [ Address: Developer Contact:

Phone Humber:

Name of Engineer{s):

Development Type: Maintenance Responsibility:

Site Summary

Total Pre-Development Area (ac): 11.00

Total Post-Development Area (ac): 11.00 Total Suspended Solids tT&&iemwal

Total Treated Area (ac): 11.00 Lm [
Total Untreated Area (ac): 0.00 m
I(ac) | Plac) [CAfac) | |§ 201
Drainage Basin 1| DB1 130 0.60 050 E 0%
Drainage Basin 2| DB 2 1.90 110 0.o00 ﬁ a0 - —
Drainage Basin 3| DB 3 0.00 S.00 0.00 0% — —
Drainage Basin 4| DB 4 0.00 0.00 0.00 20% —g—g—g
Drainage Basin 5| DB5 0.00 0.00 0.00 1w —g—80n—9g = & & & & &
Drainage Basin 6| DB G 0.00 0.00 0.o00 % T T T T T T T T
Drainage Basin 7| DB7T 0.00 0.00 n.0o pEL  DBZ  DBE3  DE4  DBES  DES DB DEE
Drainage Basin 8| DB & 0.00 0.00 0.o00 .
Drainage Basin 9| DB9 | 0.00 0.00 0.00 - Runoff Reduction (RR)
Drainage Basin 10| DB 10 0.00 0.00 0.00 j'w:ﬁ
TOTAL| 3.80 6.70 0.50 m ]
|- Imperviour firea, P - Forviour Area, G& - Conreruation Srea . '.
Target Runoff Reduction Volume Achieved?  No B o
Target TSS Removal Achieved?  Yes E g
: 3 oa0% —
Total Target Runoff Reduction Volume (cf) 13,286 200 ||
Runoff Reduction Valume Achieved (cf) 8,804 el = O = e e = = =
Total Target Water Quality Volume (cf) 15,943 o o = @& ° ° ©° ©° =2 = °
o TSS Removal Achieved 95% DBE1 DEZ  DB3 DE4A  DBS  DBS DEF DBEE  DBEE DE1D

Official Use Only
Tracking #: Conditions of Approval:
Reviewed By:
Date Approved:

Shows water quality
& runoff reduction
achievements on the
basin and project
level

A RECORDED CONSERVATION EASEMENT OR SIMILAR FORM OF PROTECTION 1S REQUIRED FOR THIS PROJECT




Updated BMP Calculator Tool

Site Data
Indicate Pre-Development Land Cover and Runoff Curve Numbers in the Site's Disturbed Area
Cover Type | HSG" A CH HSG B (acres) CHN H3G C CN H3GD CH Total % Cover
(acres) {acres) {acres)
Woods - Good Condition 30 55 3.00 70 iR 3.00 100%
Select a land cover type... o o o o 0.00 0%
Select a land cover type... o o o o 0.00 0%
Select a land cover type... 1] 1] 1] 1] 0.00 0%
Select a land cover type... o o o o 0.00 0%
Local Jurisdiction Input 0.00 0%
Other| 0.00 0%
Tntﬂ 0.00 0.00 3.00 0.00 3.00 100%
*HSG = hydrologic soil group Impervious (ac) 0.00
Weighted CH 70
Potential Max Soil Retention, S, (in)__ 429 |
Indicate Post-Development Land Cover and Runoff Curve Numbers in the Site's Disturbed Area
Cover Type | HSG A CH HSG B (acres) CHN HSG C CN HSG D CH Total % Cover
(acres) (acres) (acres)
Impervious| 88 88 1.50 98 88 1.50 63%
Meadow - continuous grass, protected from grazing and generally mowed for hay| 30 58 1.10 71 78 1.10 %
Select a land cover type... 1] 1] 1] 1] 0.00 0%
Select a land cover type... o o o o 0.00
Select a land cover type... o o o o 0.00
Local Jurisdiction Input| 0.00
Other| 0.00
Tntﬂ 0.00 0.00 3.00 0.00 3.00
Impervious (ac) 1.90
Rv| 0.62
Weighted CN 88
Potential Max Soil Retention, 5, (in) 1.35
e Runoff Effective | Does the BMP Drainage
Allows flexibility for local Redustion| 159 provide Brea MiniMas
req u | rements w Hen:oual storaa:“[or Restrictions
un
Proprietary System
Rainw ater Harvesting Storage
Regenerative Stormw ater Conveyance 03 a0 Storage 50 acres
Sand Filter 1A g0 Storage 10 acres
Site Reforestation/Revegetation 03 03 Convey = = =
Soil Restoration [can be used to remediate C & 0 ) .
_ o 0
soils) Convey = = =
Stormw ater Planter | Tree Box S0 a0 Storage 2500 i MMan
Srormw ater Pond 03 G0z Storage 10-25 acres | Min
Stormw ater Wetlands - Level 1 0 a0 Convey 5 acres | Min
Stormw ater Wetlands - Level 2 1A g5 Conwey 5 acres | Min
Submerged Gravel Wetlands 03 a0 Corvey 5 acres | Min
Underground Detention 1A 0 Conwey - - -
Vegetated Filter Srrip (A & B hydrologic soils) S0 B0 Convey = = =
Yegetated Filter Strip (C & D hydrologic soils) 2o G0 Conwey - - -
[User Input 11
[User Input 2]
[User Input 3]

New look
and feel




Updated BMP Calculator Tool

Select BMPs for Runoff Reduction and Water Quality

Area Draining to Each BMP Storage RR Runoff Reduction Calculations W@ Calculations
U’olun?e Convegance Down- Total RR
On-site On-site . AR Yolume | RR ¥olume Remaining | w3 . from | Effective
N . Offsite stream - Yolume Runoff RR -
Pervious |Impervious from Direct from " " . RR Direct T55
Area BEMP N Received | Reduction | Achieved .
Area Area {acres] Drainage Upstream by BMP = (el Yolume Drainage Remowval
[acres) [acres) [cF) FPractices [cf) ’[cf] [cF) [cF] 4
BMF 1| Downspout Disconnect [C & D hydrologic soils) 0.00 0.30 0.00 EMP 2 1,036 0 1,035 20 263 e 1241 a0
BMF 2 | Bioretention Basin [w! underdrain] 110 137 4,924 1,490 E 414 ik 2,500 3914 5,903 il
BMF 3|Grass Channel [C & D hydrologic soils] 023 793 T4 952 a0
BMPF 4 |Select a BMP_ 1] 1} rItA
BMFP 5| Select a BMP_ 1] 1} rItA
BMP &) Select a BMP_ 0 ] LA
BMFP 7| Select a BMP_ 0 1] MEA
BMP &) Select a BMP_ 0 1] [ )
BMF 3| Select a BMP_ 1] 1} rItA
BMF 10] Select a BMP_ 0 1] LA
TOTAL 1.10 £.102
UNTREATED AREA [acres) 000
Target Bunoff Reduction ¥olume [cf) 6.752
Target Achieved? No
Remaining Runoff Reduction Yolume Jcf] 3,914 A"OWS treatment
Target Water Quality ¥olume [eF] 8,102 traInS or |nd|V|d Ua|
% TS5 Hemoval Achieved 882
Target Achieved? Yes! BMPS
Remaining TSS Removal 0z

Automatically calculates
runoff reduction and TSS
removal achieved




Updated BMP Calculator Tool

Channel and Flood Protection Calculations

Target Rainfall Event (in)

Pre-Development Runoff Volume (in))
Post Development Runoff Volume (in) with no BMPs
Post-Development Runoff Volume (in) with BMPs

Adjusted CH

1-yr, 24-hr | 2-yr, 24-hr 25-yr, 24-hr 100-yr, 24-hr
storm storm storm storm
3.40 4.20 7.90 9.20
1-yr, 24-hr | 2Z-yr, 24-hr 25-yr, 24-hr 100-yr, 24-hr
storm storm storm storm
0.95 1.46 438 6.05
219 2.92 6.43 835
1.93 2.66 §.22 8.09
85 85 26 36

*Zee Stormwater Management Standards to Determine Detention Reguirements.

Calculates adjusted CN
based on the runoff
reduction achieved




