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South Carolina

Planning Education Advisory Committee

January 8, 2015

Joe Cronin, Planning Director
Town of Fort Mill

112 Confederate Street

Fort Mill, SC 29715

Susan Britt, Planning Manager
City of Tega Cay

Dear Mr. Cronin and Ms. Britt:

Re: Unified Sizing Criteria for Stormwater Design: Design Criteria to Encourage
LID —2015-01

On December 22, 2014 | received the Program Materials you submitted for
accreditation of the Continuing Education Course detailed above. Upon receipt of
your application, | sent an email to confirm receipt by all Committee members and
set a deadline for comments.

Under the “no objection policy” adopted on July 8, 2009, your request is considered
approved. Your signed “Notice of Decision” is attached. Formal, after-the-fact
approval will be handled as part of a Consent Agenda at the regular quarterly
meeting of the Committee, which will is scheduled for January 21, 2015 at 1:30
p.m.

Thank you for your efforts to help make this program a success.

Sincerely,

s

Stephen G. Riley, CM
Chairman

cC: Phillip Lindler, CIiff Ellis, Dennis Lambries and Wayne Shuler
ONE TOWN CENTER COURT » HILTON HEAD ISLAND, SC + 29928
PHONE: 843-341-4700 » FAX: 843-842-7728
www.scstatehouse.net/SCPEAC/index.htm
Stever@hiltonheadislandsc.gov



http://www.scpeac.org/

South Carolina Planning Education Advisory Committee (SCPEAC)

NOTICE OF DECISION
12.  The following action has been taken by the SCPEAC on this application:
ACCEPTED WITHOUT OBJECTION Date: January 8, 2015
REVIEWED BY FULL COMMITTEE Date:

a) X__ ACCREDITED for _1.5 CE credits

b) DENIED ACCREDITATION
I.  Reason:
C) RETURNED for more information

13. If accredited:
a) Authorized Course No.: 2015-01

b) Date of accreditation: 01-08-2015

s
Signature of SCPEAC Representative: -

For further information, contact Mr. Stephen Riley, Chairman,
843-341-4701 or stever@hiltonheadislandsc.gov
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South Carolina Planning Education Advisory Committee (SCPEAC)

LOCAL OFFICIAL'S CERTIFICATION OF NEED
FOR CONTINUING EDUCATION PROGRAM

NOTE: The Planning Director of a jurisdiction, or the COG Director serving a jurisdiction, may certify
to the SCPEAC that a particular continuing education program is appropriate to meet the needs of that
jurisdiction.

This certification form, together with the required information referenced therein, shall be submitted to
the Committee. If no objections are raised by a member of the SCPEAC within 10 working days of
receipt, the continuing education program shall be considered accepted. If an objection is raised, a
teleconference meeting shall be scheduled, with appropriate public notice, as soon as reasonably
possible, to review the application.

1. Certifying Official's Information:

a. Name: Joe Cronin

b. Title: Planning Director

c. Jurisdiction for which certification is being made: Town of Fort Mill (Offered jointly w/ City of Tega Cay)

d. Address of Jurisdiction: 112 Confederate Street

e. City: Fort Mill, SC

Zip Code 29715

f. Telephone: 803-547-2116

g. Email: jcronin@fortmillsc.gov

h. For COG Directors:

1.  Name of COG:

1. Address of COG:

iii. City:

Zip Code:

iv. Telephone:

v. Email:

2. Information on Educational Program:

a. Title of Program: Unified Sizing Criteria for Stormwater Design: Design Criteria to Encourage LID

b. Name of Organization that is providing or sponsoring the Program:

1. Organization: Amec Foster Wheeler

ii. Street Address: 720 Gracern Road, Suite 132




iii. City: Columbia

State: SC

Zip Code: 29210

iv. Contact Person: William Lamb

v. Title: Senior Engineer / Project Manager

vi. Telephone: 803-798-1200

vii. Email: william.lamb@amecfw.com

c. Date(s) and Location(s) of Program:

Thursday, January 22, 2015 -- 7:00 pm to 8:30 pm -- The Spratt Building, 215 Main Street, Fort Mill, SC 29715

d. Briefly describe the program and why it is relevant to your jurisdiction:

Brief course on innovative stormwater design methods to encourage Low Impact Development (LID)

3. Method of presentation (check all that apply. All sessions must have a Coordinator present):

a. Presentor(s) in room with participants
b. Live presentation via close circuit TV, video conferencing, or similar; Coordinator present L]
c. Videotape or CD/DVD presentation; Facilitator present ]
d. Webinar or similar; Coordinator present []

e. Other (describe)

4. Description of materials to be distributed (check/fill in all that apply):

a. Powerpoint handout: X number of slides: 53
b. Other handouts: [] total pages:
c. CD/DVD: []

d. Other (describe)

e. None: []
5. When are materials distributed?

a. Sent before the program: ]
b. Handed out at the program:

c. Other (describe)

6. Required attachments (5 copies distributed as described below):

a. Course description and outline including estimated time per section

b. Brochure, if available



c. Course Presenter(s) and credentials (include brief resumes and qualifications)
d. Copies of all handouts and course materials

e. Evaluation Form and method of evaluation (each program must be evaluated)

7. Instruction Time:

a. Indicate the total minutes of instruction time: 1 hour and 30 minutes

Note: Breaks, meals and introductions should not be counted. A reasonable period of Q and A should
be included and counted.

8. Local contact person (if other than Certifying Official):

a. Name: Same as Certifying Official

b. Title: For City of Tega Cay, contact Susan Britt, Planning Manager, at 803-548-3513 or sbritt@tegacaysc.gov

c. Jurisdiction:

d. Telephone:

e. Email:

9. Certification. By Submitting this application, the applicant agrees to:

a. Allow in-person observation, without charge, of the Program by the SCPEAC Committee members. Any food,
travel or lodging costs will be the responsibility of the Committee member(s).

b. The Certifying Official acknowledges that its approval for this Program may be withdrawn for violations of the
regulations or failure to comply with the agreements and representations contained herein and as may be
required by the SCPEAC.

c. I do hereby certify that this program satisfies the current continuing education needs of this community.

1. Name: Joe Cronin

ii . Title: Planning Director

11, Signature:

iv. Date: December 19, 2014

Application and all Materials may be submitted in one of the following means:
1. Electronic submission to each ofthe committee members listed below via email; or
2. Hardcopy via U. S. Mail, 1 copy each to each committee member; or

3. Electronic submission of the application via email to all committee members, and submit hardcopy supporting
materials via U.S. Mail to each member, if materials not available electronically.

4. Please cc all applications to the Chairman's assistant, Vicki Pfannenschmidt at vickip@hiltonheadislandsc.gov

To access committee members email and postal addresses visit the link below:
http://www.scstatehouse.gov/scpeac/members.htm




Unified Sizing Criteria for Stormwater
Design: Design Criteriato Encourage Low
Impact Development in SC

William Lamb, PE




Presentation Qutline

The Need for Stormwater Management
Current SC Stormwater Design Standards
Unified Sizing Criteria Framework (USC)
Example Project

Benefits of USC




The Need for Stormwater Management amEdg

Demlopﬁ‘*i’ent & Urbanization




The Need for Stormwater Management aﬂ')ecG

1. Changes in Stream Flow

Disruption of natural
water balance

Increased flood peaks

Increased stormwater
runoff volume

More frequent bankfull
flows

L ower base flow during
dry weather




The Need for Stormwater Management amecO

2. Changes in Stream Morphology

Stream widening &
down-cutting

Fragmentation of
riparian tree canopy

Decreased
streambed quality

Degradation of
habitat structure

Decreased channel
stability




The Need for Stormwater Management amecO

3. Changes to Aquatic Habitat

] ! 4 £ 403 I ST Y |
Decline in habitat & © 7.\ o -

value of streams

L oss pool-riffle
seqguence

Reduced baseflow

Increased
temperature

Decline in
abundance and
biodiversity




The Need for Stormwater Management amecO

Reduced oxygen
Nutrient enrichment
Microbial contamination

Oil, grease and
hydrocarbons

Toxic substances
Sediment
Trash and debris




The Need for Stormwater Management amECG




Current SC Stormwater Design Regulations
(Standards for Stormwater Management and Sediment
Reduction Regulation 72-300 thru 72-316)

amec”

® General Water Quantity Control

= Post-development peak runoff rate < Pre-
development peak runoff rate for 2 yr and 10 yr, 24
hr storm event. Implementing agencies may
require less frequent storm event (e.g. 25 yr, 24 hr)

= Non-erosive velocities at discharges

® General Water Quality Control

= Stormwater runoff to a single outlet from land
disturbance = 10 acres to have sediment basin
with 80% removal efficiency or 0.5 ML/L settable
solids

= Wet ponds to store and release first 72" of runoff
over at least 24 hours

= Dry ponds to store and release first 1” of runoff
over at least 24 hours

= Infiltration practices to accept first 1” of runoff

SOUTH CAROLINA DEPARTMENT OF
HEALTH AND ENVIRONMENTAL CONTROL

Standards for Stormwater Management and Sediment Reduction
Regulation 72-300 thru 72-316

June 28, 2002

Bureau of Water

DISCLAIMER
This copy of the regulation is provided by DHEC for the convenience
of the public. Every effort has been made to ensure its accuracy;
however, it is not the official text. DHEC reserves the right to
withdraw or correct this text if deviations from the official text as
published in the State Register are found.



Unified Sizing Criteria amep

= Currently adopted by Georgia, Maryland,
New York, and others

= Completely different framework from
current regs:

= Water Quality Volume (WQ,))

= Channel Protection Volume (CP,))

= Overbank Flood Protection

= Extreme Flood Protection

= Credit System

Georgia Stormwater

Management Manual

Volume 2

Technical Handbook

First Edition
August 2001
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Unified Sizing Criteria

amec”

NEW! Water Quality: Capture & treat
runoff from first 1.2 inches of rainfall

NEW! Channel Protection: Provide
extended detention of 1-yr, 24-hr storm

over 24 hours

Overbank Flood Protection: Provide

peak flow attenuation of 2-yr, 10-yr, (25-
yr for sites over 40 acres) 24-hr storm

Extreme Flood Protection: Manage

100-yr storm through detention or
floodplain mgmt

Extreme
Flood Protection

Overbank Flood
Protection

Channel Protection

7N

Water Quality

¢




Unified Sizing Criteria

amec”

Water Quality: capture and treat runoff from 85th percentile

storm ~ 1.2” of rain

Inches of Rainfall

15 Minute, 6-Hour Storm

—

—'/

0.1

0.2

0.3

0.4 0.5 0.6

Percent of Storms

0.7

Water
Quality




Water Quality Volume (WQ,) amEC@

Water Quality
Volume Calculation

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

in acre-feet

where: P = 1.2 inches
R, = 0.05 + 0.009(I)
I = imperviousness (in percent)
A = total area (in acres)

| <= Georgia Btormmester
_/ Wansgesant Manual




Unified Sizing Criteria amec.G

® Channel Protection: provide extended detention of 1-year storm

over 24 hours to protect stream channels from erosive velocities

Average Annual Work Done

Channel

Protection

0 1 2 5 10 50 100
Flow Frequency




Less Bank-full Flow...

amec”

Discharge
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Predevelopment
Post development
CPv Outflow
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Overbank/Extreme Flood Protection amep

Overbank Flood
Protection Volume Overbank Flood

Protection

Maintain pre-development
discharge rate for the 25- and 100-year




Stormwater Better Site Design amec@

Stormwater Better Site Design
Practices and Techniques

“Less impervious cover
*Natural areas are conserved

=Stormwater pollution is minimized




Stormwater Better Site Design amec@

Benefits of Better Site Design

Reduced construction costs

Increased property values

More open space for recreation

More pedestrian friendly neighborhoods
Protection of sensitive forests and habitats
Naturally attractive landscape

| &7 Goorgia Slormwatar
| ) Managemant Manial
e )




Stormwater Site Design Credits amec@

Site Design Stormwater Credits

They reduce the size and cost
of structural stormwater controls

for developers




Stormwater Site Design Credits amec@

Practices That Provide Credits

o Natural Area Conservation
o Stream Buffers
e Use of Vegetated Channels

e Overland Flow Filtration/
Infiltration Zones

e Environmentally Sensitive
Large Lot Subdivisions

| &= Goorgla Stormwater
| i' Marnagamant BManual




Stormwater Site Design Credits amec@

Application of Credits

Meet or reduce WQv requirements.

Help to meet larger storm requirements
increasing times of concentrations
reducing imperviousness

I 11-
| = Goorgla Stormwater
[} Mansgemaent Manial




Example Project!

amec”




#1 Traditional
Development

RESIDENTIAL SUBDIVISION -- CONVENTIONAL DESIGN




Description: A medium-density residential subdivision designed with a
conventional layout. The proposed site design has 96 single-family lots along
with an amenity area, which includes the clubhouse, pool and tennis court.

The entire site will be cleared and mass-graded.

RESIDENTIAL SUBDIVISION - CONVENTIONAL DESIGN

O ——



amec”

Planned Site Design:

Total Size = 83.41 acres
Number of Lots = 96
Total Impervious Cover = 20.75 acres
Rooftops/Driveways/Decks = 10.33 acres
Streets (1.10 linear miles — 34’ width) = 9.00 acres
Amenity Area (Clubhouse, Pool, Tennis Court, Parking) = 1.42 acres
Percent Impervious Cover = 25%
Natural Conservation Area = 1.16 acres



amec”

Drainage Area 1 (DA1) = 80.60 acres
Impervious Area = 20.52 acres
Percent Impervious Cover = 25.5%
Natural Conservation Area = 1.16 acres
Structural Control: Stormwater Pond

Drainage Area 2 (DA2) = 2.81 acres
Impervious Area = 0.23 acres
Percent Impervious Cover = 8.2%
Natural Conservation Area =0
Structural Control: None



Volume Calculation Tool:

Volume Calculation Executive Summary

Project Name: R esidential Example: #1 Standard

Project Number: -

Date: 7/24/2013

Site Location: City of Columbia, SC

Drainage Area: D A1

Site Hydrology

data input cells

Volume Calculation Executive Summary

Structural BMPs

Credited Practices in CoC BMP Manual WG Credit [cf] Applicable B SD Credits to Ad ju st Site's CH:
Bioretention rea Conservation Areas 1,411 [ef
Infiration Trench Streamn Buffers - of
Grass Filter S¥ip Infiltration Zones - cf

Dry Swale

Drainage | Imperv. oH te [min] Perviows Sufaces
Area [a Area [ac] HReireve WQ Volumes from BMP Design Aid Weor
Pre-Development £0.8) 0 T4 731
| N | Credited Practi for Other A ed
Post Development 205 i o 2] redited Fractices for Other Accept WG Credit [cf] Applicable BMP Credits to Adjust Site's CN:
Structural EMPs
Grpwy [cf 5] 1yr [cfg] 2yr [cfs] | 10yr [cfs] | 28yr [cfs] [100yr [cfs] W etlands Bicretention | - |ef
Pre-Development MNiA 411 521 1187 140.1 1923 Wet Swale Infitration Trench - cf
Post-Development 875 101.5 188.8 220.2 288.9 Gravity Separator Porous Surfaces - cf
Commercial SW Controls Dry Swale - cf
Multi- Furpose Detention Area Rain Garden/Cistern - cf
G [ef] CPvef] yr[=f] 10yr [ef] | 25yr[ef] | 100yr [=f] Underground Detention Runoff Reduction Vol.
Fre Develo mment - - - - - - ‘R‘?;n C.-Zflr:lin-._.lslﬁr—” _ — [Adjustment (B 5D + 1411 |ef
Post-Development TE.001| 228744 | 167260 | 208880 | 206240 | 285504 ravide Supparting Caleuliions for WG Valum == BMP)
| Total Wawv stored with BMPs [of] | - Adjusted CN"p a4
= Adjusted CNpostis based off runcoff reduction
from the 100-y {most conservative)
Better Site Design .
Area Pre vs. Post Drainage Area Summary
Credited Practice Draining to e “;i"" Applicable B 50 Credits to Adjust Site's CN: DT‘_“E' Impery
BMP redit [cf] rainage Area cN to [min]
[acres] Area [acres]
Mstursl Ares Conservation 1.16 1.411 Conservstion Aress 1,411 |cf [acres]
Stream Buffer - Stresm Buffers - of Post-Development 20.6| 20.52| B4 537
Vegetated Channel - - cf Post-Dew. with B 50 20.6] 20.53] g4 537
Crverland Flow Filtrstionnfiltr stion Zones - Post-Dew. with BSD & BMPs 20.6| 20.52| B4 537
Ei nmentally Sensitive Large Lot - 1,411 [ef
| Total W@ stored with B 5D practices [cf] 1,411 Pre vs. Post Peak Flow Summary
IA:IjustEd [T g4 Gpw [cfg] Ayr[cfg] 2yr [efs] | 10yr [efs] | 25yr [cfs] |100yr [efs
~ Adjusted CH'post & based off runaffreduchon Post-Development N/A &75 101.5 1888 2202 2888
from the 100-y 1t {mest comservative Post-Dew:. with B 50 75 101.5 188.6 2202 2888
Pre vs. Post Drainage Area Summary ' ' Post-Dew: with B SD & BMPs 875 1015 1858 2202 EEE]
Drainage Imper: .
Area [acd | Area [ad CH te [min] Pre vs. Post Volume Summary
Post-Dewvelopment 80.8| 7 B4 53.7] WG [ ef] CPw[cf] 2yr [ef] 10yr [cf] | 28yr [cf] | 100yr [cf]
Post-Dewv with B 5D 80.8| 20.52 84 53.7| Post-Development 58,001 328744 167,280 268,588 306,240 385,584
Post-Dew:. with B 50 96,520 228744 167,388 288,888 206,240 JEE 584
Pre vs. Post Peak Flow Summary Post-Dew. with B 5D & BMPs 52,550 328744 187,280 | 285,888 206240 | 385584
@ % Reduction w. B 50 & BMPs 1.44 - - - - -
bpwv [cf 5] Ayr[cfs] 2yr [cfs] | 10yr [cfs] | 25yr [cfs] | 100yr [cfs
Post-Development WA 875 101.5 188.8 2202 288.9
Post-Dewv with B 5D 875 101.5 188.8 2202 288.9
Pre vs. Post Volume Summary
Wav[el] | CPwilef]l | 2yrlef] | 10yr[ef] | 25yr[cf] | 100yr [cf]
Post-Development 98.001 228744 167,260 | 288888 208240 2E5 584
Post-Dew: with B 5D 96,580 228744 167,265 [ 288888 208240 2E5584
% Reduction with B 5D 1.44 - - - - -

Page 2

28




00|~ |[Ehen e |2 |

24
25
26
2T
28
29

30

31
32
33

39

40

45

A B C D E F G H |
Project Name: Residential Example: #1 Standard a I I a r
Project Number: -
Date: 7/2412013
Site Location: City of Columbia, 5C
Drainage Area: DA1 ‘ ,
Site Hydrology | data input cells DA I
Drainage | Impery. .
Area [ac] | Area [ac] cn tc [min]
Pre-Development 80.6 0 74 73.1
PostDevelopment I =] R N Input Pre-Development parameters
Qpw [efg]] 1yr [ef=] | 2yr [cfs] 10yr | 25yr [ef=]| 100yr
Pre-Development Mt 411 2.1 116.7 140.1 1582.3
Post_Development B7.5 1015 188.6 720.2 2B8.9 |nput POSt'Development parameters
WQv [cf] | CPv[ef]l | 2yr [cf]l | 10yr [ef] | 25yr [cf] (100yr [cf]
Pre-Development - - - - - ~
Post-Development 98,001 | 328744 | 167,369 | 268,886 | 306240 | 385564
. . y .
Better Site Design — — Input DA1’s Natural Conservation Area
- Wav . . —
Credited Practice Draining (oo Applicable BSD LigdileterRtjust Site’s
to BMP [cf] CH:
[acres]
Matural Area Conservation 1.16 m Conservation Argas 1,411 |cf
Stream Buffer - Stream Buffers - cf . . .
Vegetated Channel - Infiltraticn Zones - cf NOt enOUgh Infl|tratIOn frOm
Owerland Flow Filtration/infittration Fones - Adjustment to H )
Environmentally Sensitive Large Lot - Runoff Reduction 1,411 |cf cons. area to Change site’s CN
Total WQv stored with BSD practices [cf] 1,411 Volume (BSD)
Adjusted CN'gy 34&
* Adjusted CN'post is based off runoff reduction
from the 100-yr event (most conservative)
2 [Pre vs. Post Drainage frea Summay Summary of Pre Dev vs. Post Dev with BSD:
) CN tc [min]
Area [ac] | Area [ac] —
35 [Post-Development 30.6 20.52 24 53.7] Peak Flows
37 [Post-Dev. with BSD 20.6 20.52 &4 53.7] e St V I
38 eStorage volumes
39 IPre vs. Post Peak Flow Summa . g L .
lrosievar - Qpw [cfs]| yr [cfs] | 2yr [cfs]| 10yr |26yr [cfs]| 100yr % Volume Reduction Utilizing BSD Practices:
41 st-Developmen Mis ars 101.5 123.6 220.2 2889
42 [Post.Dev. with BSD 375 1015 | 1886 | 2303 | 2889 WQv | CPv 2yr 25yr | 100yr
43
44 IPre vs. Post Volume Summary 0
Wav [cf] | CPvcfl | 2yr[cfl | 10yr [cf] | 25yr [of] |100yr [cf] % Red. 1.44 ; ; ; ; ;
45 |Post-Development 58,001 328,744 | 167360 | 268886 [ 308240 | 385584 w. BSD
47 |Post—Dev. with BSD 06,590 328,744 | 167 369 | 263886 306,240 | 385554
43 |*% Reduction with BSD 1.44 - - - B N /
an
M4 b M mmipceanees _Input _Output #Pres Post - BSD_Credits BSD_Credits (format 2} Post_B¢



A B C D E F G H I
2 Project Hame: Residential Example: #1 Standard a n a r
3 Project Number: -
4 Date: 72412013
5 Site Location: City of Columbia, SC
B Drainage Area: DA2
7 1 )
g | Site Hydrology data input cells
Drainage | Imperv. .
] Area [ac] | Area [ac] N tc [min]
10 Pre-Development 2.81 0 T4 321 -
11 |Post-Development 2.81 0.23 81 26.0] In pUt Pre Development parameters
12
13 Qpw [cfs]| 1yr [cfs] | 2yr [cfs] 10yr [ 25yr [cfs] [ 100yr
14 Pre-Development Mi&, 23 3.0 6.6 79 10.8
s [Post bevelopment s0] a7l sl 06| e — Input Post-Development parameters
. W [cf] | CPw [cf] | 2yr [cf] | 10yr [cf] | 26yr [cf] |100yr [cf]
18  Pre-Development - - - - - -
19 |Post-Development 1513 10,435 4 402 7 345 8,435 | 10,745
20
2t DAZ2 did not conserve any natural features
23 |Better Site Design e
Area
Credited Practice Draining C‘:E;“ Applicable BSD Credits to Adjust Site's
to BMP [cf] CH:
24 [acres]
25 |Natural Area Conservation - Conservation Areas - cf
25 | Stream Buffer - Strean'! Buffers - cf . . . .
27 Vegetated Cramnel - nfirafin Zones |- et No infiltration BSD practices
28 | Overland Flow Filtration/Infitration Zones - Adjustment to
29 |Environmentalty Sensitive Large Lot - Runoff Reduction - |cf -
30 Total Wav stored with B5D practices [cf] - Volume (BSD) We re preserved On DA2’ hence
» Adjusted CN',,.; a1 4 same CN
32 * Adjusted CN'post is based off runoff reduction
33 fromibe 100w eyvent (most conservative)
34 |Pre vs. Post Drainage Area Summary
N DreinageT moerv- T cy [ o fmin Summary of Pre Dev vs. Post Dev with BSD:
36 JPost-Development 2.81 0.23 a1 26
37 |Post-Dev. with BSD 281 0.23 a1 26] Peak Flows
38 Z
39 IPre vs. Post Peak Flow Summa -Storage Volumes
40 IPO - i Qpw [cfs]| 1yr [cfs] | 2yr [cfs] | 10yr |25yr[cfs]| 100yr , _ o7 _
41 st-Developmen MiA 4.0 47 5.0 108 14.1 .
) [t peretobment 04 &7 801 1061 14 % Volume Reduction Utilizing BSD Practices:
43| WQv | CPv 2yr 25yr | 100yr
44 |Pre vs. Post Volume Summary
45 Waw [cf] | CPv [cf] | 2yr [cf] | 10yr [cf] | 25yr [ef] |100yr [cf] % Red _ _ _ _ _ _
45 |Post-Development 1,513 10,435 4,402 7346 8435 | 10,749 0 ’
47 |Post-Dev. with BSD 1513 | 10435 | 4402 | 7346 | 8435 | 10749 w. BSD
48 % Reduction with BSD — - _ _ _ _
BSD Credits (format 2) Post_t

M4 M mmipeepanness _Input OQutput ~Pre— Post BSD_Credits



#2 Better Site
Design

RESIDENTIAL SUBDIVISION -- BETTER SITE DESIGN



Description: A medium-density residential subdivision designed using
stormwater “better site design” principals and techniques. The proposed site
design has 102 single-family lots along with an amenity area, which includes the
clubhouse, pool and tennis court. Almost one-fifth of the original site has been
left in its undisturbed natural state in protected natural conservation areas. In
addition, the subdivision layout was designed around the natural drainage
patterns of the site in order to reduce the need for a storm drainage pipe system.
Only the building envelopes and minor areas of each home site will be graded.
Street width has been minimized and pervious vegetated “islands” are designed

for each cul-de-sac.

RESIDENTIAL SUBDMVISION -—- BETTER SITE DESIGN



amec”

Propose Stormwater Management: The subdivision will utilize the natural
drainage patterns of the site as much as possible to carry runoff through the
subdivision. A stormwater wet pond (located within the amenity area) is the
proposed stormwater management facility for both quality and quantity
control.

Total Size = 83.41 acres
Number of Lots = 102 (+6)
Total Impervious Cover = 16.81 acres
Rooftops/Driveways/Decks = 9.11 acres
Streets (1.10 linear miles — 34’ width) = 6.28 acres
Amenity Area (Clubhouse, Pool, Tennis Court, Parking) = 1.42 acres
Percent Impervious Cover = 20% (-5%)
Natural Conservation Area = 14.21 acres



amec”

Drainage Area 1 (DA1) = 80.84 acres
Impervious Area = 16.71 acres (- 3.81 acres)
Percent Impervious Cover = 20.7% (- 4.8%)
Natural Conservation Area = 14.14 acres (+ 12.98 acres)
Structural Control: Stormwater Pond

Drainage Area 2 (DA2) = 2.57 acres
Impervious Area = 0.10 acres (- 0.13 acres)
Percent Impervious Cover = 3.9% (- 4.3%)
Natural Conservation Area = 0.07 (+ 0.07)
Structural Control: None
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Project Name: Residential Example: #2 B5D
Project Number: -
Date: 712412013
Site Location: City of Columbia, 5C
Drainage Area: DA1
1 ]
Site Hydrology | | data input cells
Drainage | Imperv. .
oo - Area [ac] | Area [ac] CH tc [min] (
re-Developmen 20.34 0 T4 731
Postbevelopment T S Input Pre-Development parameters
Qpw [efs]| 1yr[cfs] | 2yr[efs] | 10yr | 25yr[cfs]| 100yr \
Pre-Development MNEA 412 523 117.0 140.5 192.9
Post-Development 774| o004 1727|2021 | o674 |nput Post_Deve|opment parameters
Wav [cf] | CPv[ef] | 2yr[cf] [ 10yr [cf] | 25yr [cf] [100yr [cf]
Pre-Development - - - - - ~
Post-Development 83,116 | 301,350 | 141814 | 234530 | 268871 | 241,933
Better Site Design ’ .
e — — Input DA1’s Natural Conservation Area
Credited Practice Draining | o o4 Applicable BSW
to BMP CH:
[acres] [cf]
Matural Area Congervation 14.14 14 538 Congervation Areas 14,538 |cf
Stream Buffer - Stream Buffers - cf . . .
Vegetated Channel - infiltration Zones - cf Enough infiltration from cons.
Owerland Flow Filtration/Infitration Zones - Adjustment to . y
Environmentally Sensitive Large Lot - Runoff Reduction 14,538 |cf areas to |Ower S|te S CN
Total WQv stored with BSD practices [cf] 14,538 Volume (BSD) E ﬁ
Adjusted CN'.. &1
* Adjusted CN'post is based off runoff reduction
from the 100-yr event (most conservative)
Pre vs. PoOst Dralnage Area 5ummar‘j|| .
Drainage | MPerv. | o | o piny Summary of Pre Dev vs. Post Dev with BSD:
Area [ac] | Area [ac]
Post-Development 30.84 16.71 32 57.4 —
Post-Dev. with BSD 20.24 16.71 a1 574 e .Peak FIOWS
Pre vs. Post Peak Flow Summa 'Storage VOIUmeS
Qpw [cfs]| 1yr [cfs] | 2yr [cfs] 10yr | 26yr [cfs] | 100yr . pe e . .
PostDevelopment NiA 774| w04 1723 2001|2674 % Volume Reduction Utilizinga BSD Practices:
Post-Dev. with BSD 74.0 865 | 1675 1972  262.0 CPV oyr o5yr | 100yr
Pre vs. Post Volume Summary
Wav [ef] | CPv[ef] | 2yr[ef] | 10yr [ef] | 25yr [ef] |100yr [cf] %Red. 17.49 430 7.05 541 501 4.35
Post-Development 83,116 201,350 | 141,814 | 234 530 268,871 | 341,833 i BSD
Post-Dev. with B5D 68 573 288379 | 131,822 | 221,838 255,404 | 327085 .
% Reduction with BSD 17 4% 4,30 7.05 541 c.01 4,35 s
TR et ian e _Input Output #Pres Post -~ BSD_Credits BSD_Credits (format 2) Post_B¢



A B C D E F G H
Project Name: Residential Example: #2 BSD
Project Number: -

2

3

4 Date: 7/24/2013

5 Site Location: City of Columbia, 5C

6 Drainage Area: DA2 ‘ ,

T

g Site Hydrology | | data input cells | DA E

Drainage | Imperv. .

5 Area [ac] | Area [ac] CH tc [min]

10 | Pre-Development 257 1] 74 32.1

11 Post Development 257 X ] I Input Pre-Development parameters
13 Qpw [cfs]| 1yr [cfs] | 2yr [cfs] A0yr | 26yr [cfs] | 100yr \

14 Pre-Development NA 2.1 27 5.0 7.2 9.9

15 Post-Development 3.4 4.0 7.9 9.3 12.4

& 2 Input Post-Development parameters
= Wav [ef] | CPv[ef]l | 2yr [cf] | 10yr [cf] | 25yr [cf] [100yr [cf]

18 | Pre-Development - - - - - -

19 Post-Development 551 5,115 3564 5175 7112 5,108

20

21

X2

23 Better Site Design ’ :

YT — — |Input DA2’s Natural Conservation Area
Credited Practice Draining Credit Applicable BSD : just Site's
to BMP [cf] CH:

24 [acres]

25 |Matural Area Conservation 0.07 26 Conservation Argas 26 |cf

25 | Stream Buffer - Stream Buffers - cf

27 |\egetated Channel - Infittration Zones - cf . . .

28 |Overland Flow Fittration/In fitration Zones - Adjustment to NOt enOUgh |nf| |trat|0n frOm

29 |Environmentally Sensitive Large Lot - Runoff Reduction 26 |cf — . 3

30 Total WQv stored with BSD practices [cf] 26 Volume (BSD) cons. area to change site’s CN

31 Adjusted CN',.5 80

32 * Adjusted CN'post is based off runoff reduction

39 fomibe J0loyr susnt tmost conservative)

34 Pre vs. Post Drainage Area Summary

Drainage | Imperv. . 1 .

- Draimage | Imperv. |y | tc [min] Summary of Pre Dev vs. Post Dev with BSD:
35 Post-Development 257 0.1 B30 28.9

37 Post-Dev. with BSD 257 0.1 80 269 / *Peak Flows

38

3% Pre vs. Post Peak Flow Summa 'Storage Volumes

40 T T - Qpw [cfs]| 1yr [cfs] | 2yr [cfs] 10yr | 26yr [cfs] | 100yr

41 si-Developmen NIA 3.4 4.0 78 9.3 12.4 . Sy - .

42 [Post_Dev. with BSD 3.4 a0 739 9.3 12.4 % Volume Reduction Utilizing BSD Practices:
43

45, Wav [ef] | CPv[ef]l | 2yr [cf] | 10yr [cf] | 25yr [cf] [100yr [cf]

45 PostDevelopment 951 o118 | 3884| BITE 7112 | o108 % Red. 2.73 - - - - -
47 [Post-Dev. with BSD 925 9,113 3564 5,175 7112 9,108
42 % Beduction with BeD 2L - - N N _ w. BSD

W 4 » ¥ [Eeiaiiiese _Input_Output <Pre- Post  BSD Credits . BSD_Credits (format 2) - Post BSE
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Same as last time... amec”

Site Info:

Total Size = 83.41 acres
Number of Lots = 102 (+6)
Total Impervious Cover = 16.81 acres
Rooftops/Driveways/Decks = 9.11 acres
Streets (1.10 linear miles — 34’ width) = 6.28 acres
Amenity Area (Clubhouse, Pool, Tennis Court, Parking) = 1.42 acres
Percent Impervious Cover = 20% (-5%)
Natural Conservation Area = 14.21 acres



Drainage Area 1 (DA1) = 10.07 acres
Impervious Area = 2.66 acres
Percent Impervious Cover = 26.4%
Natural Conservation Area = 0.33 acres
Structural Control: Bioretention Area

Drainage Area 2 (DA2) = 38.22 acres
Impervious Area = 7.98 acres
Percent Impervious Cover = 20.9%
Natural Conservation Area = 5.28 acres
Structural Control: Enhanced Dry Swale

Drainage Area 3 (DA3) = 14.47 acres
Impervious Area = 2.21 acres
Percent Impervious Cover = 15.2%
Natural Conservation Area = 3.88 acres
Structural Control: Bioretention Area



Drainage Area 4 (DA4) = 18.08 acres
Impervious Area = 3.86 acres
Percent Impervious Cover = 21.3%
Natural Conservation Area = 4.65 acres
Structural Control: Stormwater Pond

Drainage Area 5 (DAS) = 2.57 acres [previously DAZ2]
Impervious Area = 0.10 acres
Percent Impervious Cover = 3.9%
Natural Conservation Area = 0.07
Structural Control: Enhanced Dry Swale

*Bioretention Areas were sized to treat each DA's (DA1 and DA3) WQv
(procedure on following slide)

*Enhanced Dry Swale sized for 1660 linear feet in DA2
and for 1200 linear feet in DAS (procedure on following slide)
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Sizing DA1’s Bioretention Cell

== A T 7 N O N S S Y Y £ N A [ [N T S 7 [ FN M
13 , . .
2) Wi Quality Peak Disch , @
T — Input DA1’s area and impervious area
i W $x (Note: DA is flagged red b/c area draining to ; ;
=== : 'agg g DAL Bioretention
1o m— bioretention is greater than 5 acres) _
|21 CN= 1000/[;0 +5P +10dw— 10{Quwv~2 + 1.25QuwvP)~1/2], where Quwv= P*Rv Cel I A r ea .
|22 tc 21|min
|23 la 0.30|inches la = 0.2 (1000/GN -10) —
z = 11,880 sq_.ft
|25 smfin
26 Qwg = Qu*A*Qwv, where A is in sq.mi
|27 —
[28 3) Size of bioretention ponding/filter area - O " 27 aC reS
29
| 30 Af = (WQv ™ df)i[k*(hf + df)*tf]
31 where:
: 32' Af = surface area of ponding area sq.ft
: gi k"l;;(?v ; ;E;ir;:?;‘;fy volume {o.r-toi‘af v_ofume i‘O. be captured) Eeui T — . Cel I VO I u m e :
|35 k = coefficient of permeability of filter media ft/day use 0.5ft/day for silt-loam
36 hf = average height of water above filter bed feet typically 3 inches, which is half of the max. 6-inch ponding depth
g; tf = desfgﬁ r‘r'}f'ergbed drain time days 255){5{18 hours) is r ded i i sk — 12 : 62 2 C u ] ft
39 Solve:
|40 arameter nown nknown . ' . . ' .
v e : — “wwmas| Bioretention is being sized to detain all
e A WAQy, Input volume here to solve for A #x -
£ 2 ) ’ Volume stored in the
E - B - Bioretention Area can b
47 ":“\;c-.'e[. ?y:iu'sc can c_-'} compute ONE u.cm per computation NOte ThIS Ca|CU|atOr Can Only Iore en Ion rea Can e
e S compute ONE unknown per subtracted from site’s
Ei = R LW v computation (for either Af, WQy, or df)  total WQv. Use CoC'’s
idth,
B Lo — il : Vol. Calc. Spreadsheet
55
: 56 WQv stored for the Bioretention Area can be subtracted from the site's total WQv. Use Volume Caleulation Workbeok for volume reduction crediting (and pessible runoff reduction eredits)
_P'?i ¥ | Bioretention Qu - Sheef3 %1 [ M |
sadv | Page:lofl | [ i T n0ssul = i———[]—
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A B C D E F G H I

2 Project Name: Residential Example: #2 BSD & BMPs #2 B S D & B IVI PS
3 Project Humber: -
4 Date: 7/24/12013
5 Site Location: City of Columbia, SC
B Drainage Area: DA1, DAZ, DAJ & DA4 4 D 1 h ]
: Al thru DA4
g | Site Hydrology | data input cells
Drainage | Imperv. .
] Area [ac] | Area [ac] N tc [min]
10 |Pre-Development 80.84 0 74 73.1 : -
11 |Post-Development 20.84 16.71 82 57.4] InPUt Pre Development parameters
12
13 . - Qpw [cfs] | 1yr [cfs] | 2yr [cfs] 10yr  [25yr [cfs] | 100yr —
14 |Pre-Developmen A 41.2 52.3 117.0 140.5 192.9 -
15 Post-Development 7T.4 50.4 172.2 202.1 2674 InpUt POSt Development parameters
16
7 WQv [cf] | CPv[cf] | 2yr[cf] | 10yr [ef] | 25yr [cf] |100yr [cf]
18 Pre-Development - - - - - -
19 Post-Development 83116 | 501350 | 141814 | 234530 | 288871 | 241033 .
2 Input Natural Conservation Areas for
2 DA1 thru DA4
23 |Better Site Design
Area
. Wav " . i
Credited Practice Draining | o~ i _— Sncrf;ﬁ'.ts to Adjust Site’s
24
25 | Matural Area Conservation Congervation Areas 14 538 |cf
25 | Stream Buffer - Strean'! Buffers - cf . . .
27 Vegetated Chamnel - nfiration Zones |- et Enough infiltration from cons.
28 | Overland Flow Filtration/Infittration Zones - Adjustment to
29 |Environmentalty Sensitive Large Lot - Runoff Reduction 14,538 |cf / . ’
30 Total Wav stored with BSD practices [cf] 14,538 Volume (BSD) areas to Iower Slte S CN
31 Adjusted CN',,; a1 é
32 * Adjusted CN'post is based off runoff reduction
33 Irom the 100-vr eyent fmost conservative)
34 [Pre vs. Post Drainage Area Summary
N Drainege T 1moerv T gy [ o pin Summary of Pre Dev vs. Post Dev with BSD:
36 JPost-Development 80.84 16.71 82 574
37 [Post-Dev. with B5D 30.84 16.71 81 574 — Peak Flows
38 e
39 IPre vs. Post Peak Flow Summary -Storage Volumes
40 IPO - i Qpw [cfs] | dyr [cfs] | 2yr [cfs] | 40yr [26yr [cfs]| 400yr . _ o7 _
41 |Post-Developmen NI 774 90.4 1722 2021 PE7.4 .
) [t peretobment Tal S04l 17221 2021 2674 % Volume Reduction Utilizing BSD Practices:
4z~| WQv | CPv 2yr 25yr [ 100yr
44 |Pre vs. Post Volume Summary
c Wav [cf] | CPv[cf] | 2yr[ef] | 10yr [ef] | 25yr [ef] |100yr [
45 0,
46 |Post-Development 83116 | 301,350 | 141,814 | 234530 | 268,871 | 341,933 %0 Red. 17.49 4.30 7.05 5.41 5.01 4.35
47 |Post-Dev. with BSD 68,578 | 288370 | 131,827 | 221,839 | 255,404 | 327,089 w. BSD
43 |% Reduction with BSD 1745 430 7.05 5.41 5.01 435
an
M4k M mmigsnpraneess _Input _Output #Pre— Post -~ BSD Credits BSD Credits (forn



A B C D

50 |
51 | Structural BMPs
o Credited Practices in CoC BMP Manual Wov Credit [cf]
53 |Bioretention Area 24 438
54 |Infiltration Trench
55 | Grass Filter Strip

Dry Swale 11,205

F G H | J

Applicable BSD Credits to Adjust Site's
CH:

Conservation Argas 14,538

am Buffers -
g, =

#2 BSD & BMPs
‘DAL thru DA4’

57 |Pervious Surfaces ) . . )
58 | “Rstrisve W& Volumes from BMP Design Aid Workshests I N p ut DA1 an d DA3 S B 10 rete nion Cel IS
Credited Practices for Other Accepted y y ..
i Structursl BMPs Wav Credit [cf] Storage Volumes (from CoC’s Sizing Tools
81 |Wetlands Bicretention 24 438
62 |Wet Swale Infitration Trench - cf ,
83 |Gravity Separator Porous Surfaces - cf
64 | Commercial SW Controls Dry Swale 11,205 |cf InpUt DA2 S Dry Enhanced Swale Storag‘
65 |Multi-Purpose Detention Area Rain Garden/Cistern - cf ) H—
86 |Underground Detention Runoff Reduction VOI u me (from COC S SIZI ng TOOIS)
67 |Rain Garden/Cistern Vol. Adjustment 50,181 (cf
68 | “FProvide Supporting Calcultions for WQ Volumes (BSD + BMP)
69 Total Wiv stored with BMPs [cf] | 35,643 | Adjusted CH" .. a0
70| * Adjusted CN"post is based off runo™ re
71 from the 100-yr event (most conservative) . . H . H
724 Enough infiltration from bioretention
73 IPre vs. Post Drainage Area Summary oy
Total | ymoere cell to lower site’s CN from 82 to 80
D’:ir';fe Area CH | tc [min]
74 [acres] facres]
75 |Post-Development 80.24 16.71 82 57.4
76 [Post-Dev. with BSD 80.84 16.71 81 57.4
7+ [Post Dov-with BspEmPs | ——s0ai—terit e &4 ¢ Summary of Pre Dev vs.
78 .
79 IPre vs. Post Peak Flow Summary POSt DeV W|th BSD VS.
20 I Qpw [cfs] | 1yr [efs] | 2yr [cfs] 10yr 28yr [cfs] | 100yr
21 JPost-Development A, 774 00.4 1722 2021 2674 1 .
¢ [postDev-wih 55D T | ese | e rora| s Post Dev with BSD & BMPs:
23 [Post-Dev. with BSD & BMPs 70.8 83.3 162.9 192.3 2568 P k FI
a4 °rFea ows
85 IPre vs. Post Volume Summary
5 | Qv [of] | CPv [e] | Zyr [cf] | 10yr [cf] | 25yr [en] [100yr [c] «Storage Volumes
a7 IPost—Devetopment 83,116 301,350 | 141814 | 234530 [ 263,871 | 341,933
23 [Post Dev. with BSD 685768 | 288379 | 131,822 | 221,830 | 255404 | 327,069 0 i ili7i :
29 [Post-Dev. with BSD & BMPs 32,935 275,753 | 122183 [ 209,238 241966 | 312129 /0 VOIume RedUCtlon UtllIZIng BSD & BMPS
Reduction w. BSD & BMPs 80.37 8.49 13.84 10.78 10.01

I e N A

% Red.
w. BSD
& BMPs

60.37 8.5 13.8 10.8 10.0 8.7

M4 b M ESiaeiasniee _Input _Output #Pre= Post - BSD Credits - BSD_Credits (form
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£a | =l & en | de L3[R

10

12
13
14
15
16

17
18
19
20
21

23

45
46
47
43

M4 M Esianeanncss_Input Output #Pres Post

BSD Credits

BSD Credits (forrmat 21 Post BSC

A B C D E F G H |
Project Name: Residential Example: #2 BSD & BMPs #2 B S D & B I\/I PS
Project Number: -
Date: 7/24/2013
Site Location: City of Columbia, SC
Drainage Area: DAS 1 DA 51
Site Hydrology | data input cells
Drainage | Imperv. .
Area [ac] | Area [ac] CH tc [min] I ‘t P D | t t
Pre-Development 257 0 74 321 -
Post-Development 257 0.1 Fi 2?.?2 n pu re eve Opmen parame ers
——
Qpw [cfe] | 1yr [cfg] [ 2yr [cf=] 10yr 25yr [cf=] | 100yr
Pre-Development LY 21 27 6.0 72 5.9
Post-Development 3.4 38 76 8.9 2.0 Input Post—Development para meters
Waw [cf] | CPv [cf] | 2yr [cf] | 10yr [cf] [ 26yr [cf] [100yr [cf]
Pre-Development - - - - - -
Post-Development 551 8,659 3,316 5637 5,514 8,385 .
Input Natural Conservation Area for DAS
Better Site Design
Credited Practice Dr‘:ir:iig Jru::};it e BSD Credits to Adjust Site's
toBMP | ——— CH:
[acres]
» | Matural Area Conservation 0.07 25 Conservation Areas 26 [cf
Stream Buffer - Stream Buffers - cf . . .
Vegetated ChEI'II'IIE.‘l : : - Infiltration £ones - cf Not enough |nf||tra‘t|on from
Owerland Flow Filtration/In fikration Zones - Adjustment to .
Envircnmentally Sensitive Large Lot - Runoff Reduction 26 |cf / Cons areas ‘to Iower’ Slte,s CN
Total Wav stored with BSD practices [cf] 26 Volume (BSD) K
Adjusted CN',ou 79
* Adjusted CN'post is based off runoff reduction
i i g0zt conservative)
Pre vs. Post Drainage Area Summary .
' | en | termin . :
Drainage | Imperv i Summary of Pre Dev vs. Post Dev with BSD
Area [ac] | Area [ac]
Post-Development 257 0.1 9 27T
Post-Dev. with BSD 257 0.1 79 277 / *Peak flows
Pre vs. Post Peak Flow Summary 'Storage Volumes
Qpw [cfs] | 1yr [cfs] | 2yr [cfs] 10yr 25yr [cfs] | 100yr . pe e . .
FostDevelopment A 31 38 8 3ol 120 % Volume Reduction Utilizing BSD Practices:
Post Dev. with 55D sl sl 7e[ ss| i 25yr | 100yr
Pre vs. Post Volume Summary
Wav [cf] | CPv[cfl | 2yr[cf] | 10yr [cf] | 25yr [cf] [100yr [cf] % Red. 2.73 - - - - -
Post-Development 851 8,659 3,316 5637 6514 8,385
Post-Dev. with BSD 82t 3,659 3,316 5637 5,514 3,385 W. BSD
% Reduction with BSD 273 - - - - = Paneue



50

o
it

A

| Structural BMPs

&2 Credited Practices in CoC BMP Manual

Viav Credit [cf]

Applicable B5D Credits to Adjust Site's
CH:

#2 BSD & BMPs
‘DAY’

— |Input DA5’s Dry Enhanced Swale Storagt
Volume (from CoC'’s Sizing Tools)

Enough infiltration from bioretention

cell to lower site’s CN from 79 to 76

Summary of Pre Dev vs.

Post Dev with BSD vs.

Post Dev with BSD & BMPs:
*Peak flows
*Storage Volumes

% Volume Reduction Utilizing BSD & BMPs:

I A N N A

53 Bioretention Area Conservation Areas 26 |cf
54 |Infittration Trench Stream Buffers - cf
55 |Grass Fitter Strip Infitration Zones - cf
55 |Dry Swale 3,150 16
57 Pervious Surfaces |
E% “Retrigve W2 Velumes from BMP Design Aid Worksheets
Credited Practices for Other Accepted . Applicable BMP Credits to Adjust Site's
60 Structural BMPs Walv Credst [cf CH:
81 |Wetlands Bioretention - cf
62 |\ Wet Swale Infiltration Trench - cf
63 |Gravity Separator Porous Surfaces - cf
64 | Commercial SW Controls Dry Swale 2,150 |cf
65 | Multi-Purpose Detention Area Rain Garden/Cistern - cf
66 |Underground Detention Runoff Reduction
&7 |Rain Garden/Cistern Vol. Adjustment 3476 |cf
68 | “Provide Supporting Calcuitions for WQ Volumes (BSD + BMP)  —
(it ] Total WQv stored with BMPs [cf] | 3,150 | Adjusted CN",,, 76 ?
70| * Adjusted CN™post is based off runoff reduction
71| from the 100-yr event (most conservative)
72
?3|Pre vs. Post Drainage Area Summary
T;-taf Impery.
D’:fr';:ge Area CH | tc [min]
4 [acres] acres]
75 JPost-Development 257 0.1 79 277 —
76 [Post-Dev. with BSD 257 0.1 70 27 e
77 [Post-Dev. with BSD & BMPs 257 0.1 76 27.7]
?BI
74 |Pre vs. Post Peak Flow Summary
80 | Qpw [cis] | 1yr [cis] | 2yr [cfs] 10yr 28yr [cis] | 100yr
81 |Post-Development WiA 3.1 38 7.6 8.9 12.0
&2 |Posi-Dev. with BSD 3.1 38 7.6 89 12.0
83 [Post-Dev. with BSD & BMPs 27 32 6.9 a2 11.2
|
85 |Pre vs. Post Volume Summanry
i | Wav fef] | CPv[ef] | 2yr[cf] | 10yr [cf] | 25yr [cf] |100yr [cf])
&7 |Post-Development 951 8 659 3316 5637 6514 8385
&5 [Posi-Dev. with BSD oz5 8,659 3,316 5637 5514 8,385
2% [Post-Dev. with BSD & BMPs 0 7,510 2253 4,353 512 6,797
80 I% Reduction w. BSD & BMPs 100.00 13.26 32.06 2278 21.38 18.94

o1 |
92 |
93 |
9‘1.
o5
95
o7 |
98
99 |
100|
G i T

% Red.
w. BSD
& BMPs

100 13.26 32.1 22.8 21.4 18.9



Benefits that USC can bring to South
9 amec”

Carolina

= Proactively addresses current and future Federal and State storm water regulations
without burdening development

= Provides engineers and developers with an effective method for comprehensive storm
water quantity and quality management

= Provide economic incentives for using Low Impact Development BMP’s and Better Site
Design practices

= Protects our natural resources and environment for the benefit or our community, our
health, our economy, and future development

UNLESS someone like you
cares a whole awful lot,
nothing is going to get better.
It's not. —The Lorax




Questions?
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William F. Lamb, PE

Senior Engineer / Project Manager

Professional
qualifications/registration(s)
Professional Engineer, SC, 27791, 2009

Education
Bachelor of Science, Biosystems
Engineering, Clemson University, 2005

Certifications and training
Competent Person Excavation, expires -
12/50

Publications and presentations

Unified Sizing Criteria for Stormwater
Design: Design Criteria to Encourage
Low Impact Development in South
Carolina, 2012 S.C. Water Resources
Conference, Columbia, SC.

Professional Summary

Mr. Lamb is a licensed Professional Engineer with a broad range
of experience in a variety of water-related disciplines. Currently
serving as a Senior Engineer and Project Manager, he provides a
high level of technical expertise and leadership on numerous
complex projects. Mr. Lamb’s specialty is providing client-focused
consulting on a variety of stormwater program support, civil
design, and stream and wetland restoration projects for many
local and state agencies, as well as private industry clients.

Since 2005, Mr. Lamb has served a variety of roles on hundreds
of large and small projects throughout the Carolinas. He has
successfully designed and permitted numerous stormwater
facilities, stream and wetland restoration projects, utility projects,
stream bank stabilization projects, and watershed plans. He has
worked for numerous government, industrial, commercial, energy,
transportation, and mining clients. Mr. Lamb is proficient in a
variety of drafting and modelling programs, including AutoCAD
Civil 3D, HEC-RAS, HydroCAD, PondPack, SedCAD, and
WaterCAD.

His specific areas of expertise include:

Managing Multi-Disciplinary Projects
Stormwater Program Support

Stormwater Regulations and Design Manuals
Stormwater Design and Sediment and Erosion Control
Training

Stormwater System Design

Hydrologic and Hydraulic Modelling

Water Quality Modelling

Watershed Planning

Sediment and Erosion Control Design
Grading Plans

401/404 Permitting

Stream and Wetland Mitigation Plans

Stream and Wetland Restoration Design
Stream Bank Stabilization

Sanitary Sewer Collection Design

Water Distribution Design

Floodplain Modelling

Construction Oversight and Inspections

CAD




- Tega Cay
Q;D,'I CERTIFICATE OF ATTENDANCE

e PLANNING TRAINING FOR LOCAL GOVERNMENT OFFICIALS

FORT MILL "The Good Lie"
TRAINING PROGRAM INFORMATION

Sponsor: Town of Fort Mill (Offered Jointly with the City of Tega Cay)

Activity Title: Unified Sizing Criteria for Stormwater Design: Design Criteria to Encourage LID

Date of Attendance: January 22, 2015
Location: The Spratt Building, 215 Main Street, Fort Mill, SC 29715

Orientation Program To be provided by SCPEAC
or Course Number:

Total Credit Hours: 1.5 CE credit hours (based on a 60-minute hour)

TO BE COMPLETED BY ATTENDING OFFICIAL OR EMPLOYEE

By signing below, | certify that | attended the activity describe above and am entitled to claim:
Orientation Program Hours
1.5 Continuing Education (CE) Credit Hours

| am also certifying that | attended the session with faculty and/or a professional planner as a discussant in
person.

Jurisdiction: ___ Town of Fort Mill
Name of Appointed Official or Employee (Please Print) ____ City of Tega Cay
Position: ____ Planning Commission
Signature ____ Board of Zoning Appeals

Historic Review Board
Employee/Other:

Date

TO BE COMPLETED BY CERTIFYING OFFICER

| certify that the above named individual attended the activity described herein and is entitled to claim 1.5
Continuing Education Credit Hours toward his/her statutory training requirement for Calendar Year 2015.

Certifying Officer:

Joe Cronin, Planning Director Date
Town of Fort Mill



FORT MILL

Sponsor:

Activity Title:

Date of Attendance:
Location:

Orientation Program
or Course Number:

Total Credit Hours:

Tega Cay
SESSION EVALUATION FORM

PLANNING TRAINING FOR LOCAL GOVERNMENT OFFICIALS
"The Good Life"

TRAINING PROGRAM INFORMATION

Town of Fort Mill (Offered Jointly with the City of Tega Cay)

Unified Sizing Criteria for Stormwater Design: Design Criteria to Encourage LID
January 22, 2015

The Spratt Building, 215 Main Street, Fort Mill, SC 29715

To be provided by SCPEAC

1.5 CE credit hours (based on a 60-minute hour)

TO BE COMPLETED BY ATTENDING OFFICIAL OR EMPLOYEE

Poor Fair Good Very Good | Excellent

Quality of content presented

Quality of visual aids/handouts

Usefulness/relevance of the topic

Presenter’s knowledge of the topic

Participant involvement/engagement

Quality of the training location

What did you find most useful about
today’s presentation?

Do you have any additional comments
regarding today’s training program?

Do you have any additional comments
regarding the training facility?

Would you like to suggest a future
training topic or presenter?

Position: Planning Commission Member

____ Board of Zoning Appeals Member

Historic Review Board Member

: Employee/Other:

Jurisdiction:

____ Town of Fort Mill
____ City of Tega Cay




