County Council Meeting
Beaufort County, SC

Council Chambers, Administration Building Beaufort County Government Robert Smalls

Complex 100 Ribaut Road, Beaufort and virtually through zoom

Monday, December 13, 2021
5:30 PM *OR IMMEDIATELY FOLLOWING THE CAUCUS MEETING*

1. CALLTO ORDER
2. PLEDGE OF ALLEGIANCE AND INVOCATION - COUNCIL MEMBER LAWRENCE MCELYNN
3. PUBLIC NOTIFICATION OF THIS MEETING HAS BEEN PUBLISHED, POSTED, AND DISTRIBUTED IN
COMPLIANCE WITH THE SOUTH CAROLINA FREEDOM OF INFORMATION ACT
4, APPROVAL OF AGENDA
5. BREAK FOR TREE LIGHTING CEREMONY
6. APPROVAL OF MINUTES - SEPTEMBER 27, 2021 & OCTOBER 11, 2021
7. ADMINISTRATOR'S REPORT
CITIZEN COMMENTS
8. CITIZEN COMMENTS - (ANYONE who wishes to speak during the Citizen Comment portion of the
meeting will limit their comments to no longer than three (3) minutes ( a total of 15 minutes ) and will
address Council in a respectful manner appropriate to the decorum of the meeting, refraining from the
use of profane, abusive, or obscene language)
COMMITTEE REPORTS
9. LIASION AND COMMITTEE REPORTS
PUBLIC HEARINGS AND ACTION ITEMS
10. APPROVAL OF CONSENT AGENDA
11. MATTERS ARISING OUT OF CAUCUS EXECUTIVE SESSION
12. SECOND READING OF AN ORDINANCE AUTHORIZING THE COUNTY ADMINISTRATOR TO EXECUTE THE

NECESSARY DOCUMENTS TO CONVEY A PORTION OF, ACCEPT A DEED FOR, AND CONVEY A PERPETUAL
EASEMENT ON A PORTION OF PROPERTY OWNED BY BEAUFORT COUNTY WITH TMS NO. R600 021 000




13.

0673 0000; EXECUTE AN AMENDMENT TO A DEED OF PERPETUAL EASEMENT ON A PORTION OF THE
PROPERTY WITH TMS NO. R600 021 000 0007 0000; AND ACCEPT A DONATION TO THE RURAL AND
CRITICAL LANDS PROGRAM

Vote at First Reading on November 8, 2021 - 7:4

FIRST READING BY TITLE ONLY OF AN ORDINANCE REDISTRICTING THE COUNTY COUNCIL OF BEAUFORT
COUNTY

FIRST READING BY TITLE ONLY OF AN ORDINANCE ALLOCATING $166,397.00 TO THE BEAUFORT COUNTY
PUBLIC DEFENDERS OFFICE TO COVER A COST OF LIVING INCREASE, COMPENSATION STUDY INCREASE,
AND COST REQUIRED TO HIRE ANOTHER MAGISTRATE COURT ATTORNEY.

FIRST READING BY TITLE ONLY OF AN ORDINANCE AMENDING THE 2021-22 BUDGET ORDINANCE TO
REFLECT THE RECEIPT OF AMERICAN RESCUE PLAN ACT ("ARPA") FUNDS FROM THE US GOVERNMENT

RESOLUTION APPROVING AN INTERGOVERNMENTAL AGREEMENT WITH THE SC TRANSPORTATION
INFRASTRUCTURE BANK

RESOLUTION AUTHORIZING THE COUNTY ADMINISTRATOR TO REFUND THE $3001.54 AMOUNT OF
IMPACT FEES PAID BY BEAUFORT HOUSING AUTHORITY ON 2 RESIDENTIAL UNITS FRONTING RIBAUT
ROAD.

RESOLUTION AUTHORIZING THE COUNTY ADMINISTRATOR TO WAIVE OR REFUND THE $17,768 TOTAL
AMOUNT OF IMPACT FEES DUE OR PAID BY HILTON HEAD REGIONAL HABITAT FOR HUMANITY ON 8
RESIDENTIAL UNITS FRONTING ALEX PATTERSON ROAD.

RESOLUTION AUTHORIZING THE COUNTY ADMINISTRATOR TO EXECUTE THE NECESSARY DOCUMENTS
AND PROVIDE FUNDING FOR THE FEE SIMPLE PURCHASE OF REAL PROPERTY KNOWN AS TMS# R300 028
000 0016 0000 AND ALSO KNOWN AS BERMUDA BLUFF

RESOLUTION AUTHORIZING THE COUNTY ADMINISTRATOR TO EXECUTE ANY AND ALL NECESSARY
DOCUMENTS FOR THE ACCEPTANCE OF PROPERTIES ENCUMBERING THE ROAD RIGHT OF WAY FOR KLINE
CIRCLE

RESOLUTION SUPPORTING FEDERAL FLOOD MITIGATION ASSISTANCE REIMBURSABLE GRANT
PROGRAMS

A RESOLUTION TO ADOPT THE BEAUFORT COUNTY FLOOD MITIGATION ASSISTANCE POLICY

ACCOMMODATIONS TAX (STATE 2%) BOARD RECOMMENDATIONS TO TOURISM-RELATED
ORGANIZATIONS IN THE AMOUNT OF $800,000.

ACCEPTANCE OF COMMUNITY DEVELOPMENT BLOCK GRANT FOR THE STUART POINT ROAD PATHWAY
PROJECT.

APPROVAL OF PURCHASE OF TWO LOTS ADJACENT TO THE OLD COURTHOUSE FROM THE GG DOWLING
FAMILY TRUST - FISCAL IMPACT WOULD BE IN THE AMOUNT OF $1,900,000. A FUNDING SOURCE
NEEDS TO BE IDENTIFIED.

APPROVAL OF 2022 COUNCIL AND COMMITTEE MEETING SCHEDULES

CITIZEN COMMENTS
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27.

28.

CITIZEN COMMENTS - (ANYONE who wishes to speak during the Citizen Comment portion of the
meeting will limit their comments to no longer than three (3) minutes ( a total of 15 minutes ) and will
address Council in a respectful manner appropriate to the decorum of the meeting, refraining from the
use of profane, abusive, or obscene language)

ADJOURNMENT
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CONSENT AGENDA

Items Originating from the Executive Committee

1.

2.

REQUEST TO PURCHASE CAT MODEL 120 MOTORGRADER

APPOINTMENT TO THE BEAUFORT MEMORIAL HOSPITAL BOARD OF TRUSTEES FOR A PARTIAL TERM
EXPIRING IN 2023.

Applicants:

CAROLYN M. BANNER, Ph.D.

ANGELA D. SIMMONS Ph.D.

Items Originating from the Finance Committee

3.

THIRD READING OF AN ORDINANCE regarding a TEXT AMENDMENT TO BEAUFORT COUNTY CODE OF
ORDINANCES: ARTICLE VII, DIVISION 4, SECTION 2-508; SECTION 2-509; SECTION 2-513; SECTION 2-517;
AND SECTION 2-541 TO UPDATE ADMINISTRATIVE CHANGES, TO PROVIDE NECESSARY CONTRACT DOLLAR
THRESHOLD CHANGES AND TO UPDATE EXEMPTION PROVISIONS AND PROCEDURES.

Items Originating from the Natural Resources Committee

|
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THIRD READING OF AN ORDINANCE AUTHORIZING THE EXECUTION AND DELIVERY OF AN ACCESS AND
UTILITY EASEMENT FOR A PORTION OF A RIGHT OF WAY OWNED BY BEAUFORT COUNTY KNOWN AS
CASSIDY DRIVE OFF BUCKWALTER PARKWAY IN BULFFTON TOWNSHIP SOUTH CAROLINA

THIRD READING OF AN ORDINANCE DECLARING CERTAIN COUNTY OWNED REAL PROPERTY AS SURPLUS
PROPERTY AND AUTHORIZING THE COUNTY ADMINISTRATOR TO EXECUTE ANY AND ALL NECESSARY
DOCUMENTS TO SELL REAL PROPERTY IDENTIFIED AS TMS NO. R700 036 000 13J 0000, R700 036 000 0112
0000, R700 036 000 0109 0000, R700 036 000 002C 0000 AND R600 036 000 001B 0000

SECOND READING OF AN ORDINANCE TO AMEND THE STORMWATER MANAGEMENT UTILITY ORDINANCE
AS ADOPTED SEPTEMBER 26, 2016 TO PROVIDE FOR THE ADOPTION OF STORMWATER MANAGEMENT
STANDARDS SET FORTH IN THE SOUTHERN LOWCOUNTRY DESIGN MANUAL TO MEET THE MUNICIPAL
SEPARATE STORMSEWER SYSTEM (MS4) PERMIT REQUIREMENTS

SECOND READING OF AN ORDINANCE FOR A TEXT AMENDMENT TO THE STORMWATER MANAGEMENT
UTILITY ORDINANCE AS ADOPTED SEPTEMBER 26TH, 2016 TO ADDRESS THE ADOPTION OF THE
SOUTHERN LOWCOUNTRY DESIGN MANUAL

SECOND READING OF AN ORDINANCE FOR A TEXT AMENDMENT TO THE COMMUNITY DEVELOPMENT
CODE (CDC): SECTION A.3.40 (PERMITTED ACTIVITIES) TO REVISE THE LADY’S ISLAND EXPANDED HOME
BUSINESS DISTRICT TO INCLUDE SHORT-TERM RENTALS AS A SPECIAL USE.

Items Originating from the Public Facilities Committee

9.

SECOND READING OF AN ORDINANCE AMENDING BEAUFORT COUNTY ORDINANCE 2008/17 AND
ADOPTING THE BUCKWALTER ACCESS MANAGEMENT PLAN

APPROVALTO APPLY FOR THE AMERICAN RESCUE PLAN ACT 2021 FOR THE HILTON HEAD ISLAND AIRPORT
— (FISCAL IMPACT: INCOMING GRANT FUNDS - 51,995,069)

APPROVAL TO APPLY FOR THE AMERICAN RESCUE PLAN ACT 2021 FOR THE BEAUFORT EXECUTIVE
AIRPORT — (FISCAL IMPACT: INCOMING GRANT FUNDS - $32,000)

APPROVAL OF THE HILTON HEAD ISLAND AIRPORT (HXD) AND BEAUFORT EXECUTIVE AIRPORT (ARW)
HANGAR RENT INCREASE APPROVAL.
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13.  CONTRACT AWARD TO BRANTLEY CONSTRUCTION SERVICES, LLC, FOR SUN CITY EMS/FIRE
RENOVATIONS ($1,234,000)

END OF CONSENT AGENDA
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Caucus

Beaufort County, SC

This meeting was held both in person in Council Chambers at 100 Ribaut Road, Beaufort, and
virtually through Zoom.

Monday, September 27, 2021
5:00 PM

1. CALLTO ORDER
Council Chairman Passiment called the meeting to order at 5:00 PM

PRESENT

Chairman Joseph F. Passiment
Vice Chairman D. Paul Sommerville
Council Member Logan Cunningham
Council Member Gerald Dawson
Council Member Brian Flewelling
Council Member York Glover
Council Member Stu Rodman
Council Member Chris Hervochon
Council Member Alice Howard
Council Member Mark Lawson

ABSENT
Council Member Lawrence McElynn

2. PLEDGE OF ALLEGIANCE

Council Member Brian Flewelling led the Pledge of Allegiance.
3. FOIA

Committee Chairman Passiment noted that the Public Notification of this meeting has been published,
posted, and distributed in compliance with the South Carolina Freedom of Information Act.

4. APPROVAL OF THE AGENDA

Motion: It was moved by Council Member Rodman, seconded by Council Member Glover to approve the
County Caucus agenda. The motion was approved without objection.




Item 6.

DISCUSSION ITEMS

5. AGENDA REVIEW

Chairman Passisment stated for the Committee Chair's to not go through the entire consent agenda just
touch on the important points.

6. COUNCIL MEMBER DISCUSSION

Council Member Dawson stated he does not support item#13 Dale PDR.

Council Member Rodman stated the road on Highway 170 from 278 to 462 to fix the roads and have a talk
with DOT about fixing the road since it is the worse section of road.

Council Member Cunningham stated an area that needs to be fixed is on 170 near Ashley Furniture.
EXECUTIVE SESSION

7. Motion: It was moved by Council Member Rodman, seconded by Council Member Howard to go into
Executive Session to receive legal advice where the legal advice relates to a pending, threatened, or
potential claim or other matters covered by the attorney-client privilege (HHI litigation) (Auditor
Litigation) (Possible Dale PDR transaction. The motion was approved without objection.

8. ADJOURNMENT

The meeting Adjourned at 6:06 PM.

COUNTY COUNCIL OF BEAUFORT COUNTY

BY:

Joseph F. Passiment, Jr., Chairman

ATTEST:

Sarah W. Brock, Clerk to Council
Ratified:

Caucus Minutes — Beaufort County, SC




Item 6.

County Council Meeting
Beaufort County, SC
This meeting was held both in person and virtually through zoom.

Monday, September 27, 2021
6:00 PM

1. CALL TO ORDER
Chairman Passiment called the meeting to order at 6:12 PM.

PRESENT

Chairman Joseph F. Passiment

Vice Chairman D. Paul Sommerville
Council Member York Glover
Council Member Chris Hervochon
Council Member Stu Rodman
Council Member Alice Howard
Council Member Mark Lawson
Council Member Lawrence McElynn
Council Member Gerald Dawson
Council Member Brian Flewelling
Council Member Logan Cunningham

2. PLEDGE OF ALLEGIANCE AND INVOCATION

Council Member Brian Flewelling led the Pledge of Allegiance and gave the invocation.
3. FOIA

Chairman Passiment stated public notice of this meeting had been published, posted, and distributed in
compliance with the SC FOIA Act.

4. APPROVAL OF AGENDA

Motion: It was moved by Vice Chairman Sommerville, seconded by Council Member Rodman to approve
the agenda. The motion was approved without objection.

5. ADMINISTRATOR'S REPORT

To see County Administrator, Eric Greenway's report please click the link below.

https://beaufortcountysc.new.swagit.com/videos/140694



https://beaufortcountysc.new.swagit.com/videos/140694

10.

11.

Item 6.

THE 2021 CASHVEST NATIONAL LEADERSHIP AWARD PRESENTATION FOR MARIA WALLS, BEAUFORT
COUNTY TREASURER

Beaufort County Treasurer, Maria Walls, received the Cashvest National Leadership Award.
Discussion: To see the full discussion click the link below.

https://beaufortcountysc.new.swagit.com/videos/140694

CITIZEN COMMENTS

David Trail stated concerns regarding the Dale PDR Conservation Easement agenda item.

Mike McShane stated concerns regarding the Dale PDR Conservation Easement agenda item.
John Trask Il spoke regarding concerns he has regarding the Campground Standards agenda item.

Cynthia Jenkins spoke in favor of the Community Foundation of the Lowcountry's 2021 local Atax Grant
Award.

Richard Campbell stated concerns the Friends of Historic Point have regarding the Marcie Smalls House
being designated as a historic landmark.

Alexander McBride, Pastor of the First African Baptist Church, spoke in favor the Marcie Smalls House
and it’s important place in our community aiding in telling the story Mr. Smalls heritage.

Billy Keyserling requested that council approve the funds requested in order to restore the Marcie
Smalls house and place it on the historic register.

Steve Amorrow, President of the Friends of Historic Point Association spoke about the concerns his
organization has regarding the Marcie Smalls House.
LIASION AND COMMITTEE REPORTS

Council Member Alice Howard recognized the county administrator and staff for their efforts in getting
pickleball established in Beaufort County.

Council Member Mark Lawson reviewed the Finance committee consent agenda items
Council Member Alice Howard reviewed the Natural Resources Committee consent agenda items.

Council Member Stu Rodman reviewed the Public Facilities Committee consent agenda items.

APPROVAL OF CONSENT AGENDA

Motion: It was moved by Vice-Chairman Sommerville, seconded by Council Member Dawson to approve
the consent agenda. The motion was approved without objection.

MATTERS ARISING OUT OF THE CAUCUS EXECUTIVE SESSION
The Chairman stated this would be taken up during Item# 13 on the main agenda.

SECOND READING OF A TEXT AMENDMENT TO BEAUFORT COUNTY CODE OF ORDINANCES, CHAPTER
42, ARTICLE Il, DIVISION 3, SECTION 42.-81 TO UPDATE BOUNDARIES (SHELDON FIRE DISTRICT)

Motion: It was moved by Council Member Dawson, seconded by Council Member Flewelling to approve
public hearing and second reading of a text amendment to Beaufort County Code of Ordinances, Chapter
42, Article Il, Division 3, Section 42.-81 to update Boundaries (Sheldon Fire District).

The Chairman opened the floor for a public hearing.

No one came forward.
County Council Minutes — Beaufort County, SC



https://beaufortcountysc.new.swagit.com/videos/140694

12.

13.

Item 6.

The Chairman closed the public hearing.
Discussion: To see the full discussion click the link below.

https://beaufortcountysc.new.swagit.com/videos/140694

The Vote - The motion was approved without objection.

PUBLIC HEARING AND SECOND READING OF AN ORDINANCE REGARDING A TEXT AMENDMENT TO THE
COMMUNITY DEVELOPMENT CODE (CDC): SECTION 3.1.60 (CONSOLIDATED USE TABLE) AND SECTION
4.1.190 (RECREATION FACILITY: CAMPGROUNDS) TO REVISE THE CAMPGROUND STANDARDS

Motion: It was moved by Council Member Howard, seconded by Council Member Rodman to approve
public hearing and second reading of an Ordinance regarding a Text Amendment to the Community
Development Code (CDC): Section 3.1.60 (Consolidated Use Table) and Section 4.1.190 (Recreation
Facility: Campgrounds) to revise the Campground Standards. The motion is approved without objection.

The Chairman opened the floor for a public hearing.

No one came forward.

The Chairman closed the public hearing.

Discussion: To see the full discussion click the link below.

https://beaufortcountysc.new.swagit.com/videos/140694

Motion to Amend: It was moved by Council Member Sommerville, seconded by Council Member
Cunningham to allow staff to consider extending the time permitted to 30 to 82.

Motion Rescinded

The Vote - The motion was approved without objection.

PUBLIC HEARING OF A RESOLUTION AUTHORIZING THE COUNTY ADMINISTRATOR TO EXECUTE THE
NECESSARY DOCUMENTS AND PROVIDE FUNDING FOR THE PURCHASE OF A CONSERVATION EASEMENT
ON REAL PROPERTY KNOWN AS TMS# R700 040 000 0001 0000 AND R700 030 000 0004 0000 AND ALSO
KNOWN AS DALE

Motion: It was moved by Vice-Chairman Sommerville, seconded by Council Member Cunningham to
execute the necessary documents, and provide funding for the purchase of a Conservation Easement on
real property known as TMS# R700 040 000 0001 0000 And R700 030 000 0004 0000 and also known as
Dale.

The Chairman opened the floor for a public hearing.

Linda Hills stated concerns she has about the lack of monthly communication between council and their
constituents regarding policies and procedures being passed.

The Chairman closed the public hearing.
Discussion: To see the full discussion click the link below.

https://beaufortcountysc.new.swagit.com/videos/140694

Motion to Amend:_It was moved by Vice-Chairman Sommerville, seconded by Council Member
Cunningham to include the deletion of the whereas clause that allows the easement to be given back to
the Department of Defense or the US Government and the final acreage be determined by the survey that
has been done.

County Council Minutes — Beaufort County, SC
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14.

15.

16.

Item 6.

The Vote - Voting Yea: Chairman Passiment, Vice Chairman Sommerville, Council Member Glover,
Council Member Rodman, Council Member Howard, Council Member McElynn, Council Member
Flewelling, Council Member Cunningham. Voting Nay: Council Member Hervochon, Council Member
Lawson, Council Member Dawson. The motion passed 8:3.

FIRST READING OF AN ORDINANCE TO REPURPOSE COMMUNITY FOUNDATION OF THE LOWCOUNTRY’S
2021 LOCAL ATAX GRANT AWARD

Motion: It was moved by Council Member Dawson, seconded by Council Member Rodman to approve
first reading of an Ordinance to Repurpose Community Foundation of the Lowcountry’s 2021 Local ATAX
Grant Award.

Discussion: To see the full discussion click the link below.

https://beaufortcountysc.new.swagit.com/videos/140694

The Vote - Voting Yea: Council Member Rodman, Council Member Lawson, Council Member McElynn,
Council Member Dawson. Voting Nay: Chairman Passiment, Vice Chairman Sommerville, Council
Member Glover, Council Member Hervochon, Council Member Howard, Council Member Flewelling,
Council Member Cunningham. The motion failed 4:7.

FIRST READING OF AN ORDINANCE AUTHORIZING THE COUNTY ADMINISTRATOR TO EXECUTE A
MODIFICATION OF DRAINAGE EASEMENT ASSOCIATED WITH PARCEL #R112-031-000-0628-0000

Motion: It was moved by Council Member Flewelling, Seconded by Vice-Chairman Sommerville to
approve first reading of an ordinance authorizing the County Administrator to execute a modification of
drainage easement associated with parcel #R112-031-000-0628-0000.

Discussion: To see the full discussion click the link below.

https://beaufortcountysc.new.swagit.com/videos/140694

The Vote - The motion was approved without objection.

EXTEND PAST 8 O’CLOCK

Motion: It was moved by Council Member Flewelling, seconded by Vice-Chairman Sommerville to go
past 8'Clock.

The Vote - Voting Yea: Chairman Passiment, Vice Chairman Sommerville, Council Member Glover,
Council Member Rodman, Council Member Howard, Council Member Lawson, Council Member
McElynn, Council Member Flewelling, Council Member Cunningham. Voting Nay: Council Member
Hervochon, Council Member Dawson. The motion passed 8:2.

APPROVAL OF A RESOLUTION REGARDING IMPLEMENTATION OF A COVID-19 INPATIENT EMPLOYEE
LEAVE DONATION PROGRAM AS DETAILED IN EXHIBIT “A”

Motion: It was moved by Council Member Howard, Seconded by Council Member Glover to approve the
resolution regarding implementation of a COVID-19 Inpatient Employee Leave Donation Program as
detailed in Exhibit “A”.

Discussion: To see the full discussion click the link below.

https://beaufortcountysc.new.swagit.com/videos/140694

The Vote - The motion was approved without objection.

County Council Minutes — Beaufort County, SC
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17. Resolution to accept Federal Grant: Award # 1H79TI084543-01 in the amount of $1.9 million

Item 6.

Motion: It was moved by Vice-Chairman Sommerville, Seconded by Council Member Rodman to approve

the Resolution to accept Federal Grant: Award # 1H79T1084543-01 in the amount of $1.9 million.

Discussion: To see the full discussion click the link below.

https://beaufortcountysc.new.swagit.com/videos/140694

The Vote - The motion was approved without objection.

18. CITIZEN COMMENTS

Billy Keyserling stated he will withdraw the request on item#14

19. ADJOURNMENT

The meeting adjourned 8 PM

COUNTY COUNCIL OF BEAUFORT COUNTY

BY:

Joseph F. Passiment, Jr., Chairman

ATTEST:

Sarah W. Brock, Clerk to Council
Ratified:

County Council Minutes — Beaufort County, SC
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Caucus

Beaufort County, SC

This meeting will be held both in person in Council Chambers at 100 Ribaut Road, Beaufort,
and virtually through Zoom. Please be aware that there is limited seating available for the in-
person meeting and attendees must practice social distancing

Monday, October 11, 2021
5:00 PM

1. CALL TO ORDER
Council Chairman Passiment called the meeting to order at 5:00 PM

PRESENT

Chairman Joseph F. Passiment
Vice-Chairman D. Paul Sommerville
Council Member Logan Cunningham
Council Member Gerald Dawson
Council Member Brian Flewelling
Council Member York Glover
Council Member Stu Rodman
Council Member Chris Hervochon
Council Member Alice Howard
Council Member Mark Lawson
Council Member Lawrence McElynn

2. PLEDGE OF ALLEGIANCE

Chairman Passiment led the Pledge of Allegiance.

3. FOIA

Chairman Passiment noted that the Public Notification of this meeting has been published, posted, and

distributed in compliance with the South Carolina Freedom of Information Act.

4. APPROVAL OF THE AGENDA

Motion to Amend: It was moved by Council Member Rodman, seconded by Vice-Chairman Sommerville

to amend the agenda to remove legal issues related to HWY-278 Project from Executive Session. The

motion was approved without objection.
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Item 6.

DISCUSSION ITEMS

5. AGENDA REVIEW

Chairman Passiment asked that Committee Chairman only summarize their consent agenda items

6. COUNCIL MEMBER DISCUSSION

Chairman Passisment stated there is a Special Council Meeting that will be held on October 27, 2021, at 6
PM at the USCB Theater to discuss the redistricting areas of Beaufort County that will be a hybrid meeting.

EXECUTIVE SESSION

7. PURSUANT TO S.C. CODE SEC. 30-4-70(A)(2) RECEIPT OF LEGAL ADVICE WHERE THE LEGAL ADVICE
RELATES TO A PENDING, THREATENED, OR POTENTIAL CLAIM OR OTHER MATTERS COVERED BY THE
ATTORNEY-CLIENT PRIVILEGE (LEGAL ISSUES RELATED TO HWY-278 PROJECT) (LEGAL ISSUES RELATED
TO SCHOOL IMPACT FEE IGAS WITH MUNICIPALITIES) (STATUS OF EMPLOYMENT RELATED CLAIMS)
(STATUS OF FOIA LITIGATION)

Executive Session

Motion: It was moved by Vice-Chairman Sommerville, seconded by Council Member McElynn to go into

Executive Session. The motion was approved without objection.

8. ADJOURNMENT
The meeting adjourned at 5:57 PM

COUNTY COUNCIL OF BEAUFORT COUNTY

BY:

Joseph F. Passiment, Jr., Chairman

ATTEST:

Sarah W. Brock, Clerk to Council
Ratified:

Caucus Minutes — Beaufort County, SC
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Item 6.

County Council Meeting
Beaufort County, SC

This meeting was held both in person in Council Chambers at 100 Ribaut Road, Beaufort, and
virtually through Zoom.

Monday, October 11, 2021
6:00 PM

1. CALL TO ORDER
Council Chairman Passiment called the meeting to order at 6 PM

PRESENT

Chairman Joseph F. Passiment
Vice-Chairman D. Paul Sommerville
Council Member York Glover
Council Member Chris Hervochon
Council Member Stu Rodman
Council Member Alice Howard
Council Member Mark Lawson
Council Member Lawrence McElynn
Council Member Gerald Dawson
Council Member Brian Flewelling
Council Member Logan Cunningham

2. PLEDGE OF ALLEGIANCE AND INVOCATION

Council Member Mark Lawson led the Pledge of Allegiance and Invocation.
3. FOIA

Chairman Passiment noted that the Public Notification of this meeting has been published, posted, and
distributed in compliance with the South Carolina Freedom of Information Act.

4. APPROVAL OF AGENDA

Motion: It was moved by Council Member Rodman, seconded by Council Member Cunningham to
approve the agenda. The motion was approved without objection.

5. APPROVAL OF MINUTES

Motion: It was moved by Council Member Howard, seconded by Vice-Chairman Sommerville to approve
the minutes from June 28, 2021, June 30, 2021, and July 26, 2021. The motion was approved without
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10.

11.

12.

13.

Item 6.

objection.

ADMINISTRATOR'S REPORT

To see County Administrator, Eric Greenway's report please click the link below.
https://beaufortcountysc.new.swagit.com/videos/141433
PROCLAMATION PRESENTATION TO THE YOUNG MARINES IN OBSERVANCE OF RED RIBBON WEEK

Council Member Larry McElynn read and presented a proclamation honoring The Young Marines in
observance of Red Ribbon Week

PRESENTATION OF A PROCLAMATION RECOGNIZING THE BEAUFORT COUNTY ALCOHOL AND DRUG
ABUSE PREVENTION DEPARTMENT IN OBSERVANCE OF RED RIBBON WEEK — COUNCIL MEMBER
MCELYNN

Council Member McElynn read and presented a proclamation to Beaufort County’s Alcohol and Drug
Abuse Department honoring Red Ribbon Week.

CITIZEN COMMENTS

Tony Cristela commented regarding a conservation easement.

Chuck Newton commented regarding the 2021 Comprehensive Plan.

LIASION AND COMMITTEE REPORTS

Council Member Cunningham reviewed and explained items on the consent agenda from Community
Services.

Council Member Howard reviewed and explained items on the consent agenda from Natural Resources.
Council Member Rodman reviewed and explained items on the consent agenda from Public Facilities.

Chairman Passiment stated the Special Meeting will be held at USCB Theater on October 27, 2021, at 6
PM for redistricting the county.

APPROVAL OF CONSENT AGENDA

Motion: It was moved by Council Member Howard, seconded by Council Member Cunningham to
approve the consent agenda. The motion was approved without objection.

MATTERS ARISING OUT OF THE CAUCUS EXECUTIVE SESSION

No formal motion

THIRD READING OF AN ORDINANCE REGARDING A TEXT AMENDMENT TO THE COMMUNITY
DEVELOPMENT CODE (CDC): SECTION 3.1.60 (CONSOLIDATED USE TABLE) AND SECTION 4.1.190
(RECREATION FACILITY: CAMPGROUNDS) TO REVISE THE CAMPGROUND STANDARDS

Motion to Amend: It was moved by Vice-Chairman Sommerville, seconded by Council Member Howard
to amend Community Development Code (CDC): Section 3.1.60 (Consolidated Use Table) and Section
4.1.190 (Recreation Facility: Campgrounds) to revise the Campground Standards with the following
revisions, the primitive campgrounds maximum length of stay is revised from 14 days in any 30 day period
to 60 days in any given 90 day period, primitive campgrounds are limitied to 15 sites must have a minimum
site_ area of 3 acres that have no restrictions on trailer or RV length. For semi developed land and

County Council Minutes — Beaufort County, SC
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Item 6.

developed campgrounds maximum length of stay is revised from 30 days in any 60 day period to 60 days
in any 90 day period.

Discussion: To see the full discussion click the link below:

https://beaufortcountysc.new.swagit.com/videos/141433

The Vote - The motion was approved without objection

14. FIRST READING OF AN ORDINANCE ADOPTING THE “ENVISION BEAUFORT COUNTY 2040
COMPREHENSIVE PLAN” AND “BEAUFORT COUNTY CONNECTS BICYCLE AND PEDESTRIAN PLAN 2021”
AS AN APPENDIX TO THE PLAN.

Motion: It was moved by Council Member Howard, seconded by Council Member Rodman to approve
first reading of an ordinance adopting the “Envision Beaufort County 2040 Comprehensive Plan” and
“Beaufort County Connects Bicycle and Pedestrian Plan 2021"” as an appendix to the Plan. The motion was
approved without objection.

Discussion: To see the full discussion click the link below:

https://beaufortcountysc.new.swagit.com/videos/141433

The Vote - The motion was approved without objection

15. APPROVAL TO APPLY — PALMETTO PRIDE 2022 GRANTS: KEEP SOUTH CAROLINA BEAUTIFUL, LITTER
PREVENTION, LITTER CREW AND LITTER ENFORCEMENT

Motion: It was moved by Vince-Chairman Sommerville, seconded by Council Member Lawson approved
to Apply — Palmetto Pride 2022 Grants: Keep South Carolina Beautiful, Litter Prevention, Litter Crew and
Litter Enforcement. The motion was approved without objection.

Discussion: To see the full discussion click the link below:

https://beaufortcountysc.new.swagit.com/videos/141433

The Vote - The motion was approved without objection

16. CITIZEN COMMENTS

No citizens comment

17. ADJOURNMENT
The meeting adjourned at 6:44 PM

COUNTY COUNCIL OF BEAUFORT COUNTY

BY:

Joseph F. Passiment, Jr., Chairman

County Council Minutes — Beaufort County, SC
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https://beaufortcountysc.new.swagit.com/videos/141433
https://beaufortcountysc.new.swagit.com/videos/141433
https://beaufortcountysc.new.swagit.com/videos/141433

ATTEST:

Sarah W. Brock, Clerk to Council
Ratified:

County Council Minutes — Beaufort County, SC

Item 6.
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Item 12.

BEAUFORT COUNTY COUNCIL
AGENDA ITEM SUMMARY

ITEM TITLE:

AN ORDINANCE AUTHORIZING THE COUNTY ADMINISTRATOR TO EXECUTE THE NECESSARY DOCUMENTS TO
CONVEY A PORTION OF, ACCEPT A DEED FOR, AND CONVEY A PERPETUAL EASEMENT ON A PORTION OF
PROPERTY OWNED BY BEAUFORT COUNTY WITH TMS NO. R600 021 000 0673 0000; EXECUTE AN
AMENDMENT TO A DEED OF PERPETUAL EASEMENT ON A PORTION OF THE PROPERTY WITH TMS NO. R600
021 000 0007 0000, AND ACCEPT A DONATION TO THE RURAL AND CRITICAL LANDS PROGRAM

MEETING NAME AND DATE:

County Council

November 8, 2021 (1% reading)

December 13, 2021 (2™ reading and Public Hearing)
January 10, 2022 (3" reading)

PRESENTER INFORMATION:

Stefanie M. Nagid, Passive Parks Manager and Brittany Ward, Deputy County Attorney (10 minutes)

ITEM BACKGROUND:

On October 25, 2021, County Council approved a motion (7:4) to move the ordinance forward

PROJECT / ITEM NARRATIVE:

Execute the necessary documents to convey Parcel A by way of a quit claim deed to James E. Crosby, Michael
S. Crosby, and Geoffrey S. Crosby.

Execute the necessary documents and accept the conveyance of any and all interest in Parcel B from James E.

Crosby, Michael S. Crosby, and Geoffrey S. Crosby.

Execute the necessary documents to convey a perpetual easement on Parcel B for the continued existing use
of the real property to James E. Crosby, Michael S. Crosby, and Geoffrey S. Crosby.

Accept from Robert L. Graves a donation of Twenty-Five Thousand ($25,000) Dollars to the Rural and Critical
Lands Program.

FISCAL IMPACT:

Possible survey costs

Acceptance of $25,000 donation

STAFF RECOMMENDATIONS TO COUNCIL:

Approve the ordinance

OPTIONS FOR COUNCIL MOTION:

Motion to approve the ordinance as written.
Motion to amend the ordinance.

Motion to deny the ordinance.
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AN ORDINANCE AUTHORIZING THE COUNTY ADMINISTRATOR TO EXECUTE THE
NECESSARY DOCUMENTS TO CONVEY A PORTION OF, ACCEPT A DEED FOR, AND
CONVEY A PERPETUAL EASEMENT ON A PORTION OF PROPERTY OWNED BY
BEAUFORT COUNTY WITH TMS NO. R600 021 000 0673 0000; EXECUTE AN AMENDMENT
TO A DEED OF PERPETUAL EASEMENT ON A PORTION OF THE PROPERTY WITH TMS
NO. R600 021 000 0007 0000; AND ACCEPT A DONATION TO THE RURAL AND CRITICAL
LANDS PROGRAM

WHEREAS, Beaufort County (“County”) purchased real property from Robert L. Graves, and is
the current fee simple owner of the real property known as Okatie River Park with TMS No. R600 021 000
0673 0000 and being recorded in the Office of the Register of Deeds for Beaufort County, South Carolina
on December 20, 2013, in Book 3293 Pages 2884-2893; hereinafter referred to as the “Public Park”; and

WHEREAS, the County purchased the Public Park through the Rural and Critical Lands Program
and intends to develop a public passive park on the real property; and

WHEREAS, the County desires to provide the citizens and visitors of Beaufort County with public
access to the Public Park in the most direct and accessible manner possible; and

WHEREAS, adjacent to the Public Park is the real property with TMS No. R600 021 000 0007
0000 which was previously owned by Verna G. Croshy, and is currently owned by James E. Crosby,
Michael S. Crosby, and Geoffrey S. Crosby; hereinafter the “Adjacent Property”; and

WHEREAS, Verna Crosby previously provided Robert L. Graves a Deed of Perpetual Easement
of ingress and egress over a portion of the Adjacent Property for livestock, farm equipment and human foot
traffic; whereby the easement was executed on January 30, 1996, and recorded in the Beaufort County
Register of Deeds in Book 432 Page 5389; hereinafter the “Access Easement”; and

WHEREAS, the land survey dated January 18, 1996 and being recorded in the Office of the
Register of Deeds for Beaufort County, South Carolina in Book 55 Page 82 identifies Parcel A as a
“Disputed Area”, Parcel B which abuts the Adjacent Property, and Parcel C with an Access Easement
located on the Adjacent Property; the aforementioned survey is shown in Exhibit A attached hereto and
incorporated herein by reference; and

WHEREAS, the County desires to convey Parcel A by way of a quit claim deed to James E.
Crosby, Michael S. Crosby, and Geoffrey S. Crosby; and

WHEREAS, the owners of the Adjacent Property desire to convey any and all potential interest in
Parcel B to the County; and

WHEREAS, the County desires to convey a perpetual easement on Parcel B for the continued
existing use of the real property to James E. Crosby, Michael S. Crosby, and Geoffrey S. Crosby; and

WHEREAS, the County and owners of the Adjacent Property desire to amend the Access
Easement on Parcel C, including but not limited to, permitting the County to further develop the already
existing dirt pathway and establish a permeable road; to permit public vehicular access to the Public Park;
to require the County to maintain vegetation along the road abutting the Adjacent Property; and to permit
a gated access to the Adjacent Property from the Access Easement; and

WHEREAS, in support of providing the citizens and visitors of Beaufort County vehicular access
to the Public Park, Robert L. Graves desires to provide a Twenty-Five Thousand ($25,000) Dollar donation
to the Rural and Critical Lands Program.

Item 12.
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NOW, THEREFORE BE IT ORDAINED BY BEAUFORT COUNTY COUNCIL, duly
assembled, does hereby authorize the County Administrator as follows:

1. Execute the necessary documents to convey Parcel A, as shown in Exhibit A, by way of a quit
claim deed to James E. Crosby, Michael S. Croshy, and Geoffrey S. Crosby; and

2. Execute the necessary documents and accept the conveyance of any and all interest in Parcel
B, as shown in Exhibit A, from the owners of the Adjacent Property; and

3. Execute the necessary documents to convey a perpetual easement on Parcel B, as shown in
Exhibit A, for the continued existing use of the real property to James E. Crosby, Michael S.
Croshy, and Geoffrey S. Crosby; and

4. Accept from Robert L. Graves a donation of Twenty-Five Thousand ($25,000) Dollars to the
Rural and Critical Lands Program.

Adopted this day of , 2022,

COUNTY COUNCIL OF BEAUFORT COUNTY

By:

Joseph Passiment, Chairman

ATTEST:

Sarah Brock, Clerk to Council

Item 12.
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Office of the Public Defender

Fourteenth Judicial Circuit
Stephanie Smart-Gittings, Circuit Defender

BEAUFORT COUNTY ALLENDALE, HAMPTON & JASPER COUNTIES COLLETON COUNTY
Human Services Building 1 Courthouse Square 319 N. Lucas Street

1905 Duke Street, Room 210 80 Elm Street, Room 133 Walterboro, SC 29488
Post Office Box 525 Post Office Box 506 (843) 549-1633 (Phone)

Beaufort, SC 29902 Hampton, SC 29924 (843) 549-2912 (Fax)

(843) 255-5805 (Phone) (803) 914-2240 (Phone)

(843) 255-9494 (Fax)
November 12, 2021

Beaufort County Finance Council
100 Ribaut Road

Post Office Drawer 1228
Beaufort, SC 29901

RE: FY 2021/2022
Dear Council Members,

The current Beaufort County allocation for the Beaufort County Public Defender’s Office
stands at $1,498,131.00. | am making a mid-year request for additional funding of $166,397.00
in order to maintain staff for the Beaufort County Public Defender’s Office.

Currently 1 have four (4) open previously funded attorney positions with the Beaufort
County Public Defender’s Office. Based on research of neighboring agencies and other Public
Defender’s Offices’ throughout our state, | am proposing the following chart for Public
Defenders in Beaufort County:

Tier 1 Attorney: 65,000 — 85,000
Tier 2 Attorney: 86,000 — 130,000

This is an increase from the funding you provided in 2020 wherein | predicted to hire
Tier 1 attorneys at $56,000 and Tier 2 attorneys at $80,000.

Like many agencies and courts around the state, Covid-19 and the closures that followed
increased the case load for the Beaufort County Public Defender’s Office. This was especially
prevalent in the Beaufort County Magistrate Court. The single attorney assigned to Magistrate
Court became overwhelmed in 2021 with the pending case load, and ultimately, | was required to
use any available funds to hire another attorney to assist in magistrate court. The Beaufort
County Public Defender’s Office now has two attorneys in Magistrate Court; one (1) attorney
handling Beaufort Magistrate Court and one (1) attorney handling Bluffton Magistrate Court.

While this addressed the unyielding issue in Magistrate Court in Beaufort County, | was
unable to give needed salary increases to Beaufort County attorneys and staff members. The
Beaufort County Public Defender’s Office did not receive the previous cost of living increase or
the compensation study increase last year. In order to recruit and retain employees in the
Beaufort County Public Defender’s Office, | am requesting $166,397.00 to cover this cost of

Item 14.
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living increase, compensation study increase, and cost required to hire another Magistrate Court
attorney.

At this time, | am not requesting additional attorneys for the Beaufort County Public
Defender’s Office. My current immediate need is to compensate the valuable staff members
currently employed with my office, and recruit and retain attorneys for the four (4) available
attorney positions with my office.

| am happy to answer any questions that council may have, and respectfully request to be
heard at your next available council meeting on November 15, 2021.

With kind regards, | am,
Stephanie Smart- Gittings

Stephanie Smart-Gittings
14" Circuit Public Defender

Item 14.
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Item 14.

NEW HIGHLIGHTS OF BEAUFORT COUNTY || (UPCOMING

PUBLIC DEFENDER’S OFFICE: GENERAL SESSIONS
COURT DATES:

November 8 - 12,2021

1. MITIGATION TEAM CREATED IN 2020:

In 2020, the Beaufort County Public Defender’s Office received

funding from the Beaufort County Council which enabled our office November 15 -19, 2021
to be able to form the Mitigation Division of the Public Defender’s December 6 -10, 2021
Office.

December 13 -17, 2021

This team consist of a Mitigation Attorney, a Sentencing/ January 10 -14, 2021

Mitigation Specialist, and an Administrative Assistant.

January 18 -21, 2021

This elite team places a holistic approach to the criminal justice January 31 - February 4, 2021

system and handles a variety of tasks including:

- Assisting attorneys in investigating, analyzing, developing, and
presenting mitigation evidence to the court,

- Develops relationships with clients, their families, local service March 14 — 18, 2021
providers, treatment centers, substance abuse networks,
mental health agencies, and vocational programs aimed at
addressing substance abuse, mental illness, homelessness, or April 11 —15, 2021
other issues that many clients maybe facing, and

- Addresses the collateral consequences associated with General
Sessions cases. May 9 -13, 2021

February 14 - 18, 2021

February 21 — 25, 2021

March 21 - 25, 2021

April 18 =22, 2021

May 16 — 20, 2021
2. BOND COURT DIVISION:

Likewise in 2021, the Beaufort County Public Defender’s Office
created the Bond Court Division. This Division
handles Bond Hearings twice a day at the
Beaufort County Detention Center. A
dedicated Administrate Assistant assists our
attorneys in bond court.

Did you know?

= el 12 0l T The Beaufort County Public Defender’s Office
Two Public Defenders now handle Magistrate Mitigation Division assisted 43 individuals
Court in Beaufort County; one for Beaufort with placement in substance abuse treatment
Magistrate and one for Bluffton Magistrate. centers, homeless shelters, or half-way
housing since August 2020.

Previously one attorney rotated between the
two courts: causing scheduling issues, and a
growing case load.
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Beaufort Cou nty Court Type Clients  Cases Charges
P b| D f d ) (People) (Incidents) (Warrants/Tickets)
ublic berender s

Ofﬁce Current General Sessions 1371 1805 3164
NumberS (aS Of Magistrate Court 524 583 970
November 10, 2021): Municipal Court 231 261 516

Juvenile 49

Total 2175 2649 4650

DISPOSED CASE COUNT: BEAUFORT COUNTY MAGISTRATE
COURT AND BEAUFORT COUNTY GENERAL SESSIONS COURT

March-21 April-21 June-21 July-21 August-21 September-21
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BEAUFORT COUNTY PUBLIC DEFENDER’S OFFICE REQUEST:

STAFF MEMBERS COST OF LIVING INCREASES $23,397.00

® |nvestigators, Administrative Assistants, Mitigation Specialist
® This would be a 5.9% cost of living/ retention increase for current staff members.

® Rate at 5.9% which is consistent with the Social Security Administrations 2022 cost of
living increase.

ATTORNEYS RETENTION AND RECRUITING ADJUSTMENT $143,000.00
Tier 1 Attorney: 65,000 — 85,000
Tier 2 Attorney: 86,000 — 130,000

TOTAL REQUEST: $166,397.00

Item 14.
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BEAUFORT COUNTY COUNCIL
AGENDA ITEM SUMMARY

Item 16.

ITEM TITLE:

Resolution approving an Intergovernmental Agreement with the SC Transportation Infrastructure Bank

MEETING NAME AND DATE:

Council, December 13, 2021

PRESENTER INFORMATION:

Kurt Taylor, County Attorney

Time Needed for Item Discussion 3 min.

ITEM BACKGROUND:

PROJECT / ITEM NARRATIVE:

The SCTIB requires council approval for the funding agreement for the Hwy 278 project

FISCAL IMPACT:

(Discuss Funding and Liability Factors- this enables the receipt of the funds from the SCTIB
(List Dollar Amount Requested/Needed)

STAFF RECOMMENDATIONS TO COUNCIL:

Approve the Resolution

OPTIONS FOR COUNCIL MOTION:

Motion to approve/deny Resolution
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RESOLUTION 2021/

WHEREAS, on or about July 24, 2019 (and supplemented thereafter), Beaufort County
(the “County”) submitted an application for financial assistance (the ”Application™) to the South
Carolina Transportation Infrastructure Bank (the “Bank™) for the purpose of receiving funds for
improvements to certain portions of US Highway 278 from Moss Creek Drive to Spanish Wells
Road in the county (the “Project”); and

WHEREAS, subsequently, the Application received approval from the Bank on July 16,
2020; and

WHEREAS, the SC Department of Transportation Commission approved the financial
assistance at its meeting of July 16, 2020; and

WHEREAS, the financial assistance was approved by the Joint Bond Review Committee
of the SC General Assembly on August 11, 2020; and

WHEREAS, the Bank and the County now wish to enter into the Intergovernmental
Agreement provided by the Bank setting forth the respective responsibilities and obligations of
the parties for financial assistance for the Project (the “Intergovernmental Agreement”), as
revised.

NOW, THEREFORE, BE IT RESOLVED, by the County Council of Beaufort
County, South Carolina, that:

1. County Council hereby approves entering into the Intergovernmental Agreement
with the Bank for the Bank’s financial assistance for the Project.

2. The County Administrator is authorized to execute and deliver the
Intergovernmental Agreement to the Bank, and is authorized to execute and enter into any
supplements or amendments to the Intergovernmental Agreement as may be necessary or helpful
from time to time.

Adopted this 13th day of December, 2021.

COUNTY COUNCIL OF BEAUFORT COUNTY

By:

Joseph Passiment
Chairman
ATTEST:

Sarah Brock, Clerk to Council

Item 16.
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PROJECT & CAPACITY FEE QUOTE

Beaufort Jasper Water & Sewer Authority
Engineering Deparlment

6 Snake Road

Okatie, SC 29909

843-987-8064

Date: May 22, 2019
REVISED: December 3,2019

Item 17.

To:

Andrew Klosterman
Andrews Engineering
2712 Bull Street
Beaufort, SC 29902

Project Information

Project Name: Beaufort Housing Authority 4-Plex
Project No.: 2019-093

Location: Beaufort

Comments or Special Instructions:

1. All fees are subject to change without notice.

2. Please return a copy of this invoice with your payment.
3. BJWSA will not schedule a pre-construction meeting until the balance due has been paid.

FEES DUE:
Description Quantity Units Unit Cost Total
Wastewater Capacity Fee:
One BR per unit = 150 GPD x 8 Units = 1,200 GPD 1,200 GPD $ 10.27 $12,324.00
WW Capacity Fee as of 1/1/2020 = $13,608.00 1,200 GPD | § 11.34
Water Capacity Fee:
1,200 GPD x 1,3 = 1,660 GPD 1,560 GPD $ 3.30 $5,148.00]
Water Capacity Fee as of 1/1/2020 = $5,616.00 1,560 GPD $ 3,60
Plan Review Fee: 1 EA. $ 300,00 $300.00
Construction Phase Revlew Fee: 1,560 GPD | $ 0.10 $156.00
Record Drawing Conversion Fee: 1 EA. $ 500.00 $500.00
Pump Station Recording Fee: 0 EA, $ 350.00 $0.00
Blanket Easement Document Recording Fee: 0 EA, $ 150.00 $0.00
Total Due $18,428.00
Total Due After 12/31/2019 = $20,180.00 B
ok >&
o3

BIAULORT -~ JASPER
WATER & SEWER
AU THIORN Y

Fees Quoted By: SawalvSantoner Engineering Administrative Coordinator- Development Projects
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Development Name

Item 17.

.
Location
.
Road Impact Fee Schedule - Northern Beaufort County Service Area
Enter No. Daily Primary Primary
iTE Land-Use of Dwellings Unit Trip Trips Trips
Code 1,000 sf, Generation Factor
VEP, elc, per Unit
[Rosidentiat
210 Singte-Famity Dwelling 0.57 100%
220 Apatiment {Mulli-Family) q Dwelling 8.72 100% 27
230 Condominivms/Townhouss Dwelling 586 100%
251-252 |Senior Adult Hausing Drwedling 348 100%
254255 [Assisted Living/Continuing Care Rel: C Beds 2.81 100%
Lodping
310-320 [Hoteintotet | [ Rooms T 817 100%
RetalliC
412 [Counly Park Actes 228 100%
430 Golf Course Holes 35.74 0%
445 {Muttiplox Movie Theater Screens 146.3 50%
491 Racqust/Tennis Club 1000 £q. ft. 14.03 80%
Health/Filness Club and’ot Bowling Alley 1000 sq. fL. or 32.93 66%
492 ianss
820 Shapping Canter/Genarat Retall 1000 =q. 1t 42.64 56%
841 Naw Car Salos 1000 5q. 1t 33U 80%
851 Convenience Market {na gas pumps) 1000 sq. ft. 460,05 6%
853 Convenience Market w/ Gasofine Pumps VFP 1798 26%
862 Homa Improvement/PainVGarden Store 1000 sq. ft. 9.8 50%
881 Pharmacy/Drugstore 1000sg. A 88.18 40%
890 Furmiture Store 1000 sq. 1. 508 90%
912 |Benk 1000 3q. 1t 148,15 Jo%
931 Quatily Restaurant 1000 ¢q 1. 69.95 418
932 High-Tutnover Restaurant 1600 sa. h. 127.15 42%
934 Fast Food Restsurant 1000sq. It 456,12 3%
941 Quick {ubricalion Vehicle Shop Setvice Bays 40 85%
942 Automaobile Care Canter Servico Bays 12.48 a5%
947 Seif-Sezvice Car VWash Service Bays 108 0%
Offlco
710 General Office Buiding 1000sq Nt 11.00 90%
720 Medical-Donlist Oifice Buitding 1000 sq. it 3613 90%
733 {Government Office Camplax 1000 sq ft. _27.92 80%
520 Elementary Schocl Students 1.29 85%
522 | MidgleHigh Schoot Students 162 85%
540-550 {College Students 1.2 100%
560-561 JChurcivSynagogus 1000 5q. ft 9.41 100%
565 Day Care 1000 s5q. fi. 7926 15%
590 Litrary Employees 52.52 0%
610 |Fospial 000 59 1t 1757 100%
620 Nursing Horme Beds 237 100%
630 Chnle 1000 sq. it 3145 100%
110 Generat Light Industeial 1000 sq. ft. 6.97 160%
120-140 General Heavy IndustrialiManufacturing 1000 sq. fi. 1.5 100%
150 VYatehousing 1000 sq. ft. 356 . 10084
151 [Min-Watshouse 1000 sq. 11 1.78 100%
Total Vehicle Trips per Day 27
Cost per VI/D: $81.00
Total Road Impact Fee: $2,177.28
Source: ITE, Trip Generation, 7th ed., 2003; percent primary trips lrom ITE, Trip Gensration Handbook, 2004.
Average trip rate usad for daily trip generation \Aﬁ ’%;Qw vD O (/@/\‘K/ &Qg
Sq.Ft, = Gross Square Footage )
D.U. = Dwelling Units - M ‘*-% S
ays = Service Ba
SJ:; =S\30m;e8;=::ung Positions a 2 ( "i 4 Mn {
Q § Ol. )( <l L0
P
U — b
Road Impact Fas Calculation
Nerthern Beaufort County
Beaufort County Octlober 24, 2006
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RESOLUTION NO. 2021/ __

A RESOLUTION AUTHORIZING THE COUNTY ADMINISTRATOR TO
APPROVE AFFORDABLE HOUSING IMPACT FEE REDUCTIONS

WHEREAS, Beaufort County Code Sec. 82-33. Provides for the Imposition, Calculation and
Collection of impact fees, and

WHEREAS, Section 82-33 makes a provision for the waiver/reduction of impact fees that comply
with certain Annual Median Income criteria, and

WHEREAS, The Beaufort Housing Authority has constructed certain housing which qualifies for
the impact fee reductions, and

WHEREAS, therefore, a request has been received for a 60% reduction in the impact fees due as
provided in Section 82-83, and

WHEREAS, The Transportation Fee to be waived/refunded will be $2612.74. The Parks and
Recreation fee to be waived/refunded will be $388.80. This will require approximately $3001.54
to be paid from the Affordable Housing Impact Fee allocation approved by the Council in 2019.
These fees are estimates only, and Council specifically delegates to the Building and Codes
Division the authority to confirm the fees when collected; and

NOW, THEREFORE, County Council hereby RESOLVES TO approve the waivers as specified
above, and authorizes the County Administrator to undertake the fee reductions/waivers/refunds
and do all things necessary or helpful for implementing same.

IT IS SO ORDERED!
COUNTY COUNCIL OF BEAUFORT COUNTY

By:

Joe Passiment, Chairman
ATTEST:

Sarah Brock, Clerk to Council

Item 17.
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RESOLUTION NO. 2021/ __

A RESOLUTION AUTHORIZING THE COUNTY ADMINISTRATOR TO
APPROVE AFFORDABLE HOUSING IMPACT FEE REDUCTIONS

WHEREAS, Beaufort County Code Sec. 82-33. Provides for the Imposition, Calculation and
Collection of impact fees, and

WHEREAS, Section 82-33 makes a provision for the waiver/reduction of impact fees that comply
with certain Annual Median Income criteria, and

WHEREAS, Hilton Head Regional Habitat for Humanity has constructed certain housing which
qualifies for the impact fee reductions, and

WHEREAS, therefore, a request has been received for a 100% reduction in the impact fees due
as provided in Section 82-83, and

WHEREAS, the Transportation Fee to be waived/refunded will be $9008.00. The Library Fee to
be waived/refunded will be $3,744.00. The Parks and Recreation fee to be waived/refunded will
be $5,016.00. This will require approximately $17,768.00 to be paid from the Affordable Housing
Impact Fee allocation approved by the Council in 2019. These fees are estimates only, and Council
specifically delegates to the Building and Codes Division the authority to confirm the fees when
collected; and

NOW, THEREFORE, County Council hereby RESOLVES TO approve the
waivers/reductions/refunds as specified above, and authorizes the County Administrator to
undertake the fee reductions and do all things necessary or helpful for implementing the reductions.

IT IS SO ORDERED!
COUNTY COUNCIL OF BEAUFORT COUNTY

By:

Joe Passiment, Chairman
ATTEST:

Sarah Brock, Clerk to Council

Item 18.
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Item 20.

BEAUFORT COUNTY COUNCIL
AGENDA ITEM SUMMARY

ITEM TITLE:

A RESOLUTION AUTHORIZING THE COUNTY ADMINISTRATOR TO EXECUTE ANY AND ALL
NECESSARY DOCUMENTS FOR THE ACCEPTANCE OF PROPERTIES ENCUMBERING THE
ROAD RIGHT OF WAY FOR KLINE CIRCLE

MEETING NAME AND DATE:

Public Facilities Committee Meeting 11-15-2021

PRESENTER INFORMATION:

Jared Fralix, P.E., Assistant County Administrator, Engineering

(5 Minutes)

ITEM BACKGROUND:

The County has been maintaining many roads for over 20 years with an assumed prescriptive right of way
referred to as “legacy roads”. Right of Way staff have been working with property owners to perfect the right
of way on “legacy roads” by requesting formal conveyance of ROW from associated property owners.

PROJECT / ITEM NARRATIVE:

Kline Circle is (~1700 LF) located off Keans Neck Road in Sheldon. Property owners associated with this road
have requested to donate ROW to the County. This ROW conveyance will help perfect County ownership of
legacy roads.

FISCAL IMPACT:

N/A

STAFF RECOMMENDATIONS TO COUNCIL:

Staff recommends acceptance of ROW associated with Kline Circle

OPTIONS FOR COUNCIL MOTION:

Motion to either accept/deny ROW associated with Kline Circle

Next Step — Public hearing for Resolution at County Council Meeting
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A RESOLUTION AUTHORIZING THE COUNTY ADMINISTRATOR TO EXECUTE ANY AND
ALL NECESSARY DOCUMENTS FOR THE ACCEPTANCE OF PROPERTIES
ENCUMBERING THE ROAD RIGHT OF WAY FOR KLINE CIRCLE

WHEREAS, the property owners abutting and encumbering all or a portion of the right of way
shown and described as Kline Circle, more particularly described on Exhibit A attached hereto and
incorporated herein (“ROW”); and

WHEREAS, the aforementioned property owners have requested to have the ROW conveyed to
Beaufort County (“County”); and

WHEREAS, the County desires to accept the ROW in order to perfect right of way on County
maintained roads for current road maintenance and future improvements such as rocking or paving; and

WHEREAS, it is in the best interest of the Kline Circle community and the County to accept the
properties from the property owners and perfect the right of way.

NOW, THEREFORE, BE IT RESOLVED that Beaufort County Council hereby authorizes the
County Administrator to execute any and all necessary documents for the acceptance of properties
encumbering the road right of way for Kline Circle.

ADOPTED this day of ,20

COUNTY COUNCIL OF BEAUFORT COUNTY

By:

Joseph Passiment, Chairman

ATTEST:

Sarah W. Brock, Clerk to Council

Item 20.
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Item 21.

BEAUFORT COUNTY COUNCIL
AGENDA ITEM SUMMARY

ITEM TITLE:

A RESOLUTION SUPPORTING FEDERAL FLOOD MITIGATION ASSISTANCE REIMBURSABLE GRANT PROGRAMS

MEETING NAME AND DATE:

Executive Committee — December 6, 2021

Presenter Information:

Pamela Cobb, Disaster Recovery Coordinator — Alternate
Neil Desai, Public Works Director

(5 Minutes)

ITEM BACKGROUND:

Beaufort County recognizes the need to assist Beaufort County residents with the opportunity to
federal/state mitigation programs that will assist in mitigating repetitive loss properties in unincorporated
Beaufort County. Mitigation Grant Programs are provided to authorized applicants to assist in the elevation of
a residence located in the jurisdiction of unincorporated Beaufort County to reduce or eliminate the risk of
repetitive flood damage to buildings and structures insurable under the Nation Flood Insurance Program
(NFIP).

PROJECT / ITEM NARRATIVE:

Beaufort County desires to promote citizen participation by creating a Flood Mitigation Assistance Program
and permitting grant funds to be reimbursed through this program.

FISCAL IMPACT:

The funding source for this program will come from the general fund. This program requires $750,000 to be
available in order to initially cover the costs of the citizen’s project, whereby the costs of the project will
ultimately be reimbursed by the Federal or State entity.

STAFF RECOMMENDATIONS TO COUNCIL:

Staff recommends approval of the Resolution to fund the Flood Mitigation Assistance Program.

OPTIONS FOR COUNCIL MOTION:

Motion to approve the recommendation of the Resolution to fund the Flood Mitigation Assistance Program.
Motion to deny the recommendation of the Resolution to fund the Flood Mitigation Assistance Program.

(Next Steps — Go before full council for determination on Resolution December 13, 2021)
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A RESOLUTION SUPPORTING FEDERAL FLOOD MITIGATION ASSISTANCE
REIMBURSABLE GRANT PROGRAMS

WHEREAS, Beaufort County (“County”) recognizes the need to provide for and to assist
with the applications for and distribution of funds from federal programs (“Federal Funding”) for
the purpose of assisting with the cost to elevate certain structures above the base flood elevation
which are located in the Special Flood Hazard Area; and

WHEREAS, the Federal Funding is for the purpose of Flood Mitigation, Hazard
Mitigation or Building Resilient Infrastructure and Communities to assist in the South Carolina’s
efforts to reduce or eliminate the risk of repetitive flood damage to buildings and structures
insurable under the National Flood Insurance Program; and

WHEREAS, when a resident is the fee simple owner of a home in the unincorporated area
of the County (“Recipient”) and has a need for assistance in the elevation of their home located in
the Special Flood Hazard Area, then Recipient may be eligible to receive assistance from Federal
Funding; and

WHEREAS, when the Federal Funding entity approves Recipient to receive assistance,
the Federal Funding entity requires that Grant Funds be reimbursed through a government entity;
and

WHEREAS, the County is a government entity and desires to promote Recipient
participation by creating a Flood Mitigation Assistance Program and allocating General Fund
dollars for the purpose of reimbursing Grant Funds in an amount not to exceed $750,000 at any
one time; and

NOW, THEREFORE, BE IT RESOLVED, by Beaufort County Council agrees to
support federal flood mitigation assistance reimbursable grant programs and allocating General
Fund dollars in an amount not to exceed $750,000.

ADOPTED this day of 2021.

COUNTY COUNCIL OF BEAUFORT COUNTY

By:

Joseph Passiment, Chairman
ATTEST:

By:
Sarah Brock, Clerk to Council

Item 21.

38




BEAUFORT COUNTY COUNCIL
AGENDA ITEM SUMMARY

Item 22.

ITEM TITLE:

A RESOLUTION TO ADOPT THE BEAUFORT COUNTY FLOOD MITIGATION ASSISTANCE POLICY

MEETING NAME AND DATE:

Executive Committee — December 13, 2021

Presenter Information:

Jared Fralix, Assistant County Administrator — Engineering
Pamela Cobb, Disaster Recovery Coordinator — Alternate

(5 Minutes)

ITEM BACKGROUND:

Beaufort County recognizes the need to provide for and to assist with the applications for and
distribution of funds from federal mitigation programs for the purpose of assisting with the cost to
elevate certain structures above the base flood elevation who have incurred repetitive loss due to
flooding.

PROJECT / ITEM NARRATIVE:

County staff to oversee the implementation of applications from homeowners, who have been
awarded by a mitigation grant program, meet the requirements per the Beaufort County Flood
Mitigation Policy, and the reimbursement process of the project.

FISCAL IMPACT:

No fiscal impact.

STAFF RECOMMENDATIONS TO COUNCIL:

Staff recommends approval of the resolution to adopt the Beaufort County Flood Mitigation
Assistance Policy.

OPTIONS FOR COUNCIL MOTION:

Motion to approve a resolution to adopt the Beaufort County Flood Mitigation Assistance Policy.
Motion to deny a resolution to adopt the Beaufort County Flood Mitigation Assistance Policy.

(Next Steps — Go before full council for determination on Resolution, December 13, 2021.)
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RESOLUTION 2021/

A RESOLUTION TO ADOPT THE BEAUFORT COUNTY
FLOOD MITIGATION ASSISTANCE POLICY

WHEREAS, Beaufort County (“County”) recognizes the need to provide for and to assist
with the applications for and distribution of funds from federal programs (“Federal Funding”) for
the purpose of assisting with the cost to elevate certain structures above the base flood elevation
which are located in the Special Flood Hazard Area of unincorporated Beaufort County; and

WHEREAS, the Federal Funding is for the purpose of Flood Mitigation, Hazard
Mitigation or Building Resilient Infrastructure and Communities to assist in South Carolina’s
efforts to reduce or eliminate the risk of repetitive flood damage to buildings and structures
insurable under the National Flood Insurance Program; and

WHEREAS, when a resident is the fee simple owner of a home in the unincorporated area
of the County (“Recipient”) and has a need for assistance in the elevation of their home located in
the Special Flood Hazard Area, then Recipient may be eligible to receive assistance from Federal
Funding; and

WHEREAS, when the Federal Funding entity approves Recipient to receive assistance,
the Federal Funding entity requires that Grant Funds to be reimbursed through a government
entity; and

WHEREAS, the County, a government entity, desires to adopt a Flood Mitigation
Assistance Policy, as provided in “Exhibit A” attached hereto and incorporated herein by
reference, to establish the policies and procedures in order to promote citizens to take proactive
and preventive actions to avoid future flooding of their homes by being the government entity in
which the Grant Funds can be reimbursed through as required by the Federal Funding entity.

NOW THEREFORE, BE IT RESOLVED, that the County Council of Beaufort County
adopts the Flood Mitigation Assistance Policy as provided in Exhibit A attached hereto.

Adopted this day of , 2021.

COUNTY COUNCIL OF BEAUFORT COUNTY

Joseph F. Passiment

Attest:

Sarah W. Brock

Item 22.
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EXHIBIT A

Item 22.

BEAUFORT COUNTY
FLOOD MITIGATION ASSISTANCE POLICY

The purpose of this Flood Mitigation Assistance Policy (“Policy”) is to assist citizens in being able to
mitigate or significantly reduce repetitive loss to their fee simple owned property.

1. DEFINITIONS. The following terms are defined as follows:
(A) “County”. A government entity, Beaufort County, a subdivision of the State of South
Carolina.

(B) “Effective Date”. The date the County and Authorized Entity have approved as the date
the Recipient may begin the Project.

(C) “Authorized Entity”. The federal or state entity providing Grant Funds including, but not
limited to, the Federal Emergency Management Agency as an agency of the United States
Department of Homeland Security, South Carolina Emergency Management Division, or
Department of Natural Resources of the State of South Carolina.

(D) “Grant Funds”. The funds granted by the Authorized Entity to be reimbursed to Recipient
for the sole purpose of completing the Project.

(E) “Recipient”. A citizen of Beaufort County, and the fee simple owner of the Property,
pursuing the assistance of the Authorized Entity in order to obtain Grant Funds through a
mitigation grant program.

(F) “Project”. The construction, reconstruction, repair, or remodel of the Recipient’s Property
as approved by the Authorized Entity.

(G) “Project Cost”. The costs and fees required to complete the project it is totality, whereby
such fees and cost have been approved by FEMA.

(H) “Property ”. The dwelling and the real property located in unincorporated Beaufort County
owned fee simple by Recipient, said dwelling shall be occupied by Recipient and is
considered Recipient’s primary residency.

2. APPLICABILITY. This Policy applies to all Projects which have been submitted by Recipient
to Authorizing Entity and have received written approval from Authorized Entity that the Project meets
Authorized Entity’s terms and conditions of the mitigation grant program. A Recipient shall adhere to all
of the terms, conditions and requirements of this Policy.

3. REQUIRED DOCUMENTS. In addition to any and all documents required by Authorized Entity,
the Recipient shall execute a “County Grant Fund Agreement” consistent with and similar to “Exhibit A”
attached hereto and incorporated herein by reference. The County Grant Fund Agreement may be amended
from time to time to meet the requirements of County Administration, state laws or federal laws. The
Recipient shall provide or execute any and all documents as required by this Policy and the County Grant
Fund Agreement.

4. PROJECT COST. The Recipient is solely responsible for the payment of any cost or fees
associated with the Project that exceeds the Grant Funds amount, regardless if the excess fees or costs are
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unforeseeable or unexpected. The County shall not be responsible for, or be requested to pay, any costs
associated with or required in order to complete the Project.

5. REQUIRED FINANCIAL VERIFICATION. Prior to initiating any portion of the Project or
expending any monies in preparation to initiate the Project, the Recipient shall submit to the County proof
of financing in an amount equal to, or greater than, the Project Cost. Any and all contractors shall be
required to secure a General Contractor Bond valued at one hundred (100%) percent of the Project Cost.
The Recipient shall adhere to all financial verification requirements as agreed to in the County Grant Fund
Agreement.

6. PERIOD OF PERFORMANCE. The period of performance shall start on the Effective Date and
end on the designated date as determined by the Authorized Entity (“Performance Period”). All costs must
be incurred during the Performance Period. Any costs incurred prior to or after the Performance Period
shall not be reimbursable and shall be at the sole expense of the Recipient, regardless of whether said cost
would have been reimbursable during the Performance Period.

7. PROGRESS REPORTS. The Recipient shall submit a written progress report to the County every
sixty (60) days, starting on the Effective Date (“Progress Report”). The Progress Report shall describe the
status of Recipient’s performance since the preceding report and the progress expected to be made in the
next successive period. Each report shall describe Recipient’s activities by reference to the work that has
been initiated or completed, shall include a statement of expenses incurred, and a financial statement from
a bank or lending service. A Progress Report is required even if there has been no activity.

8. COSTS DURING PERFORMANCE PERIOD. Recipient shall be solely responsible for making
all payments to contractors and subcontractors, and any other fees or costs associated with the Project during
the Performance Period. The fees and costs subject to this Section include any and all unforeseeable or
unexpected fees or costs that may occur.

0. DISTRIBUTION OF GRANT FUNDS. The County shall only distribute Grant Funds to
Recipient after the requirements established in this Policy have been fulfilled and all of the terms and
conditions of the County Grant Fund Agreement have been completed, including but not limited to, the
construction of the building is complete, and a Certificate of Occupancy is provided to the County.
Distribution of Grant Funds shall only occur one (1) time, any costs or fees not included in the one-time
distribution shall be at the Recipient’s cost.

(A) Invoice Review. The Recipient shall submit to the Provider a summary of invoices, actual
copies of invoices, proof of payment, and an affirmation statement from the contractor or subcontractor at
the time of submittal. The County shall review the aforementioned documents and communicate in writing
to Recipient any discrepancies, concerns, or unapproved items.

(B) Distribution of Grant Funds. Following the invoice review process, Grant Funds shall be
submitted by County to the Authorized Entity in order to obtain the Grant Funds. Upon receipt of Grant
Funds from the Authorized Entity, the County shall remit the Grant Funds to the Recipient.

© Non-Appropriation. Notwithstanding any provision of this Policy or any agreement, the
Recipient shall agree that in the event sufficient appropriations, grants, or monies are not granted by
Beaufort County Council to fund the Flood Mitigation Assistance Program, any and all obligations of the
County would terminate without further obligation of County.

Item 22.
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Item 22.

EXHIBIT A
COUNTY OF BEAUFORT )
) GRANT FUND
STATE OF SOUTH CAROLINA ) AGREEMENT

THIS GRANT FUND AGREEMENT (“Agreement”) is made and entered into this ___ day of
, 2021 (“Effective Date”) by and between Beaufort County, a political
subdivision of the State of South Carolina, (“Provider”) and (“Recipient”). The
Provider and Recipient hereinafter will collectively be referred to as the “Parties”.

WHEREAS, the Provider applied to a Federal Emergency Management Agency’s (“FEMA”)
Flood Mitigation Assistance Grant (“FMA Grant”) program pursuant to the Congressional appropriation
for Fiscal year 2017; and

WHEREAS, the purpose of FMA Grant is to assist in the State of South Carolina’s efforts to reduce
or eliminate the risk of repetitive flood damage to buildings and structures insurable under the National
Flood Insurance Program (“NFIP”); and

WHEREAS, the Recipient desires to eliminate the risk of repetitive flood damage by renovating,
or demolishing and rebuilding a home owned by Recipient and located at (insert address of Property); and

WHEREAS, Recipient received FMA Grant approval and FEMA has confirmed a federal share in
the amount of (insert dollar amount of Grant Funds) ($ ) (“Grant Funds”) is being granted
to demolish and rebuild the home on the Property (“Project”); and

WHEREAS, FEMA requires that Grant Funds be reimbursed through a government entity; and

WHEREAS, the Provider, a government entity, desires to promote citizens to take all proactive
and preventive actions available to avoid future flooding of their homes.

NOW, THEREFORE, the Parties agree to abide by the terms and conditions as follows:
10. PROPERTY. Subject to terms and conditions herein, Recipient is the fee simple owner of the real

property located at (insert address of Property) and further described in “Exhibit B” attached hereto and
incorporated herein by reference , collectively the “Property”.

11. PROJECT. The Recipient during the application process has provided specific plans for
construction, reconstruction, repair or remodel of the Property. The plans as shown and further described
in “Exhibit C”, attached hereto and incorporated herein by reference, have been reviewed and approved by
FEMA, and all actions required to complete the plans are collectively hereinafter referred to as the
“Project”.

12. PROJECT COST. The Recipient submitted the required documents to FEMA pursuant to the
FMA Grant program. The approved Project’s total cost is in the amount of (insert dollar amount of Project)
(% ) (“Project Cost”), and FEMA has agreed to reimburse the Grant Funds to the Recipient.

(A) Associated Costs. The Recipient is solely responsible for the payment of any cost
associated with the Project that exceed the Grant Funds amount, regardless if the excess costs are
unforeseeable or unexpected. The Provider shall not be responsible for, or be requested to pay, any costs
associated with or required in order to complete the Project.
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13. REQUIRED FINANCIAL VERIFICATION. Prior to initiating any portion of the Project or

expending any monies in preparation to initiate the Project, the Recipient shall submit to the Provider proof

of financing in an amount equal to the Project Cost. Acceptable documents for proof of financing include:
i. A Letter of Credit from a lender; or

ii. Proof of Funds letter from the bank showing the Recipient possesses monies equal to the
Project Cost. The cash funds must be held in a single escrow account.

The Provider reserves the right to request any documents, certifications, or reports from the Recipient in
order to verify the Recipient’s financial stability.

(A) Contractors. Recipient shall require that a general contractor, or if no general contractor
than any contractors associated with the Project, secure a General Contractor Bond valued at one hundred
percent (100%) of the Project Cost. A copy of the aforementioned bond shall be delivered to the Provider
prior to the initiation of the Project.

14. PERIOD OF PERFORMANCE. The period of performance shall start on the Effective Date and
end on (Insert Date), hereinafter the “Performance Period”. All costs must be incurred during the
Performance Period. Any costs incurred prior to the Effective Date shall not be reimbursable, and shall be
at the sole expense of the Recipient.

15. PROGRESS REPORTS. The recipient shall submit a written progress report to the Provider every
sixty (60) days, starting on the Effective Date of this Agreement (“Progress Report”). The Progress Report
shall describe the status of Recipient’s performance since the preceding report and the progress expected to
be made in the next successive period. Each report shall describe Recipient’s activities by reference to the
work that has been initiated or completed, shall include a statement of expenses incurred, and a financial
statement from a bank or lending service.

A Progress Report is required even if there has been no activity. Insufficient Progress Reports may be
rejected by the Provider, and Provider can request an updated Progress Report immediately.

16. COMPLIANCE WITH FEMA and FMA. The Recipient shall follow all guidelines, conditions,
terms, and regulations set forth in the agreement between the County and federal entity attached hereto and
incorporated by reference as “Exhibit C”.

17. DISTRIBUTION OF GRANT FUNDS. The Recipient shall be solely responsible for making all
payments to contractors and subcontractors associated with this project. The Parties agree that the
distribution of Grant Funds shall occur only after all terms and conditions have been satisfied, following
the requirements established in this Section have been fulfilled, the construction of the building is complete,
and a Certificate of Occupancy is provided to the Provider. The Parties agree that the distribution of Grant
Funds shall only occur one (1) time after all requirements established in this Section have been fulfilled.

(A) Submittal of Invoices for Approval. The Recipient shall submit to the Provider a complete
summary of invoices, actual copies of invoices, proof of payment, and an affirmation statement from the
contractor or subcontractor at the time of submittal; hereinafter collectively the “Submittal Packet”. The
Submittal Packet shall be submitted with the following items completed:

i. Summary of Invoices. The summary shall be submitted in a table format and contain the
following: (1) date the cost incurred; (2) name of the vendor or contractor; (3) the amount
owed; (4) amount paid; and (5) date of payment. The Recipient shall sign the Summary of
Invoices and acknowledge that all items being submitted have been paid in full.
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ii. Invoices. A copy of any and all invoices associated with the costs stated on the Summary
of Invoices. Each invoice shall be signed by the contractor and Recipient.

iii. Proof of Payment. The Recipient shall provide a copy of the cleared check written to the
Contractor for the costs as shown on the Invoice or receipt when a credit or debit card is
used as payment.

iv. Affirmation Statement. Attached to any individual Invoice shall be a notarized statement
from the Contractor affirming the following: (1) the work described in the invoice has been
performed; (2) the charges are accurate as provided; and (3) the invoice has been paid in
full by the Recipient.

(B) Approval for Distribution of Grant Funds. The Provider shall review the Submittal Packet
within thirty (30) days of receipt. If there are discrepancies, concerns, or unapproved items; then the
Provider shall provide written notice to the Recipient immediately. The Provider shall not be responsible
in any manner for any delay or failure to obtain Grant Funds due to failure by Recipient to comply with any
request of Provider during the approval for distribution of Grant Funds process.

© Distribution of Grant Funds. Following the invoice approval process set forth in this
Section and Pursuant to (“Name of Exhibit C Agreement to be inserted”), Grant Funds shall be submitted
by the Provider to FEMA in order to obtain the Grant Funds. Upon receipt of Grant Funds from FEMA,
the Provider shall remit the Grant Funds by way of check, mailed to the address stated in Section 9 of this
Agreement, and in the name of the Recipient.

18. RISK OF LOSS OR DAMAGE. In case the Property is destroyed wholly or partially by fire or
other casualty prior to completion of the Project the Provider shall be released of any and all terms and
obligations established in this Agreement.

19. DEFAULT. If Recipient or Provider fails to perform any provision of this Agreement, the other
party may elect to seek any remedy provided in equity as a result of such failure to perform, including an
action for specific performance of Recipient’s obligations under this Agreement, or terminate this
Agreement with a five (5) day written notice.

(A) Termination. The Provider reserves the right to terminate this Agreement without cause at
any time. Provider reserves the right to terminate if funding is not approved.

20. NON-APPROPRIATION. Notwithstanding any provision of this Agreement, the Parties hereto
agree that in the event sufficient appropriations, grants, or monies are not granted by Beaufort County
Council to fund the Flood Mitigation Assistance Program, this Agreement shall terminate without further
obligation of County.

21. INDEMNIFICATION. Recipient hereby agrees to indemnify and hold harmless Provider against
and from any and all claims or property damage, or personal injury, arising out of or with respect to the
Project or from any activity, work, or thing done, permitted or suffered by Recipient, contractor,
subcontractor, or other third party in, on or about the Property.

22. NOTICES. All notices, requests, demands or other communications required or permitted to be
given hereunder shall be in writing and shall be addressed and delivered by electronic mail, by certified
mail, return receipt requested, or by Federal Express, or by hand delivery by reputable courier, to each party
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at the addresses set forth below. Any such notice, request, demand, or other communication shall be
considered given or delivered, as the case may be, on the date of receipt. Rejection or other refusal to accept
or inability to deliver because of changed address of which proper notice was not given shall be deemed to
be receipt of the notice, request, demand, or other communication. By giving prior written notice thereof,
any party may from time to time and at any time change its address for notices hereunder. Legal counsel
for the respective parties may send to the other party any notices, requests, demands, or other
communications required or permitted to be given hereunder by such party.

To Provider: To Recipient:
Beaufort County

Attn:

Post Office Box 1228
Beaufort, SC 29901-1228

23. OTHER PROVISIONS.
(A) Time of Essence. Time is and shall be of the essence in this Agreement.

(B) Mutual Cooperation. The Parties shall cooperate with each other, and will use all
reasonable efforts to cause the fulfillment of the terms and conditions of this Agreement.

© Independent Parties. It is mutually agreed that Provider is independent of Recipient, and
as such Recipient shall exercise complete control over the actions performed by contractors or
subcontractors. Additionally, the Parties mutually agree that this Agreement is for the sole purpose as set
forth in this Agreement and does not establish an agency or employment relationship.

(D) Disputes. All claims, disputes, and controversies arising out of or in relation to the
performance, interpretation, application, or enforcement of this Agreement, including but not limited to
breach thereof, shall be first submitted to an agreed upon mediator. The disputing party shall be responsible
for cost of mediation.

(E) Entire Agreement. This Agreement contains the entire agreement between the Parties
pertaining to the subject matter contained herein.

(3] Amendment or Modification. This Agreement cannot be amended or modified orally or
by a single party. No amendment or modification to this Agreement shall be valid unless in writing and
signed by both Parties to this Agreement.

(©)) Binding Nature and Assignment. This Agreement shall bind the Parties and their
respective successors in interest as may be permitted by law. Neither party to this Agreement may assign
their rights or obligations arising under this Agreement without the prior written consent of the other party.

(H) No Third Party Beneficiaries. This Agreement is intended solely for the benefit of the
Parties and not for the benefit of any other person or entity.

n Counterparts. This Agreement may be executed in multiple counterparts, and all such
executed counterparts shall constitute the same agreement. The Parties agree that this Agreement may be
communicated by use of a fax or other electronic means, such as electronic mail and the internet, and that
the signatures, initials and handwritten or typewritten modifications to any of the foregoing shall be deemed
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valid and binding upon the Parties as if the original signatures, initials and handwritten or typewritten
modifications were present on the documents.

@) Captions. The section headings appearing in this Agreement are for convenience of
reference only and are not intended to any extent for the purpose, to limit or define the test of any section
or any subsection hereof.

(K) Severability. If any provision of this Agreement is determined by a court of competent
jurisdiction to be invalid or unenforceable, the remainder of this Agreement shall nonetheless remain in full
force and effect.

(L) Waiver. No waiver of any provision of this Agreement shall be effective unless in writing
and signed by the party waiving its rights. No delay or omission by either party to exercise any right or
remedy it has under this Agreement shall impair or be construed as a waiver of such right or remedy. A
waiver by either party of any covenant or breach of this Agreement shall not constitute or operate as a
waiver of any succeeding breach of the covenant or of any other covenant.

(M)  Applicable Law. This Agreement is enforceable in the State of South Carolina and shall in
all respects be governed by, and construed in accordance with, the substantive Federal laws of the United
States and the laws of the State of South Carolina. Any claims for default, non-performance or other breach
shall be filed in Beaufort County, South Carolina.

THIS IS A LEGALLY BINDING AGREEMENT. BOTH RECIPIENT AND PROVIDER SHALL
SEEK FURTHER ASSISTANCE IF THE CONTENTS ARE NOT UNDERSTOOD. BOTH
RECIPIENT AND PROVIDER ACKNOWLEDGE RECEIPT OF A COPY OF THIS
AGREEMENT.

IN WITNESS WHEREOF, and in acknowledgement that the parties hereto have read and understood
each and every provision hereof, the Parties have caused this Agreement to be executed on the date first
written above.

WITNESSES: PROVIDER:

Beaufort County Administrator

WITNESSES: RECIPIENT:

(Print Recipient’s Name)
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EXHIBIT A

(Insert Grant Fund Approval)

EXHIBITB

Legal Description as provided for in the Warranty Deed recorded in the Beaufort County Register of
Deeds in Book at Page .

(Insert legal description)

Beaufort County Tax Reference: (Insert Tax ID Number)

EXHIBITC

(Insert Agreement between Federal Funding Entity and County)
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2021/2022 STATE ATAX RECOMMENDATIONS
A t Received A t
Organization Event/Project moun ecelve mc?un % of Ask Name Notes
Requested Last Year Received
1 Greater Beaufort-Port Royal CVB Tourism Marketing FY 2021-2022 S 175,000 229,300 S 175,000 100.0% Robb Wells Fully Funded; Budget is for Marketing Only
2 Lean Ensemble Theater Tourism marketing 2020-2021 S 6,000 1,500 $ 850 14.2% Blake White Funds for Chamber Dues
Fully Funded; Budget is to C lete Video that
4  Friends of the Spanish Moss Trail Spanish Moss Trail Visitor Marketing Video Phase 2 S 3,950 2,000 $ 3,950 100.0% Sissy Perryman n y unde u. get 15 1o Lomplete Video that was
partially funded in 2020
5 Daufuskie Island Historical Foundation Brochure printing S 6,000 - S 4,000 66.7% Nancy Ludtke Funds for Brochure Printing
6 HHI Concourse d'Elegance Motoring Festival S 40,000 - S 24,755 61.9% Lindsey Harrell Funding for Social Media and Chamber Digital Ads
Tourism Marketi f the Uni ted A f Funds for Print Ads in E i Charleston, Th
7 Arts Center of Coastal Carolina ourism Marketing of the Unincorporated Areas o S 6,000 4,000 S 3,050 50.8% Andrea Gannon unds for rm' >N xpe.r|ence ar'es on €
Beaufort County Post and Courier and Footlight Payers in Charleston
8 Friends of Port Royal Cypress Wetlands* Rack cards/Guided tours/Birthday for the birds S 5,600 - S 2,400 42.9% Bernadette Clayton Funds for Marketing the Guided Naturalist Tours
9 HHI Land Trust Fort Howell Historical Tourism marketing S 20,000 - S 3,600 18.0% Linda Hyslop Funds for Hiring PR Firm to assist with Marketing
10 Beaufort Area Sports Council Beaufort area sports marketing and sales S 40,000 - S 40,000 100.0% Christian Kata Fully Funded; Budget is for Marketing Only
Funds for Ai t Kiosk, Radio Advertisi d Social
11 HHI Symphony Orchestra HHSO Marketing $ 20,000 - $ 5250  26.3% Alan Jordan '\:gdisa or Alrport Rlosk, Radlo Advertising and socla
12 Hilton Head Hospitality Association Hilton Head Wine and Food Festival S 10,000 10,000 S 10,000 100.0% Jeff Gerber Fully Funded; Budget is for Marketing Only
Fully Funded due to L Number of R Night
13 Beaufort Festivals & Events Advertising Gullah Fest/Shrimp Fest/Taste of Beaufort S 48,500 - S 48,500 100.0% Thomas Hicks ully runged due to Large Number of Roomn Tights
Produced by Events
14 HHI Sea Turtle Patrol* Sea Turtle GREEN carpet event S 7,800 - S - 0.0% Heather Malia Rath Not Funded; No Tourism Production Impact
Allocated what County C il Awarded during Last
15 Beaufort County Black Chamber of Commerce Cultural Tourism Marketing/Events S 155,000 32,000 $ 32,000 20.6% Larry Holman Cy:Ifaa €a what Lounty Louncll Awarded during Las
Fully Funded due to L Number of R Night
16 Beaufort Film Society Beaufort International Film Festival (16th) S 30,000 20,000 S 30,000 100.0% Ron Tucker ully runged due to Large Number of Room Tights
Produced by Event
Not Funded; All Marketing/Advertising P di
17 Hilton Head Choral Society Marketing for Tourist/Visitor Development S 4,000 - S - 0.0% Margie Lechowicz L:calun € arketing/Advertising Proposed is
Partially Funded to Assist with Devel t of
18 Beaufort County Parks and Rec* Burton Wells Pickleball complex S 617,400 - $ 140,000 22.7% Shannon Loper PiacrkIIZb:Il Unaed to Assist wi evelopment 0
19 SC Lowcountry & Resort Islands Promotion of Beaufort Country & the Lowcountry S 49,400 40,000 S 49,400 100.0% Peach Morrison Fully Funded; Budget is for Marketing Only
Fully Funded due to L Number of R Night
20 Port Royal Sound Foundation Family field trip marketing campaign/Fleet of kayaks S 52,380 50,250 $ 52,380 100.0% Kat Armstrong Wy Funded due o Large Umber of Room Nights
Produced by Programs
21 Historic Bluffton Foundation Heyward House summer kitchen roof S 31,044 17,000 S 31,044 100.0% Kelly Graham Fully Funded to Replace Roof on Welcome Center
99 Native Island Business and Community Affairs Association HHI Gullah Celebration $ 41,800 20,000 $ 37,326 89.3% Courtney Young Fund.ing for TV Advertising, Billboards and Social
(NIBCAA) Media
Holiday Tree Lighting, Freedom Day, Marketi d Sit . .
23 Historic Mitchelville Freedom Park P:)elp j\ll)e:iegen ;irJlgfetgzstr?rcnelezati;r: cling and >tte S 35,000 20,000 S 35,000 100.0% Ahmed Ward Fully Funded; Budget is for Marketing Only
24 HHI Airport* HHI Inbound Awareness Campaign S 60,000 - S - 0.0% Jon Rembold Not Funded due to No Tourism Impact
Funding for Facility Rental, Equi t Rental f
25 Gullah Traveling Theater A Gullah Kinfolk Christmas Wish S 30,990 - S 19,795 63.9% Anita Singleton-Prather l,m 'ng tor . actiity Ren a. quipment Rental for
Video and Video Production
Funding for Video Production, Equi t Rental f
26 Penn Center Heritage Festival; Operations & Marketing S 60,000 24,800 S 19,500 32.5% Annette Sumpter l'm ing tor -I €0 Froduction, tquipment Rental for
Video and Print Ads
28 Lowcountry Golf Course Owners Association Golf Tourism Broadcast Golf Channel TV Campaign S 20,000 7,500 $ 10,000 50.0% Barry Fleming Funding for Golf Channel Ads
Natalie Heft R Funding for Web Site, Exhibits and Special Event
3 Coastal Discovery Museum Cultural & EcoTourism Program S 34,500 15,000 S 22,200 64.3% @ a,le .e er / Rex un '”f’f Or YYeD Site, Exhibits and special tven
Garniewicz Marketing
Total Applications: 27 S 1,610,364 379,000 S 800,000 49.7%
AMOUNT AVAILABLE: S 800,000
Amount Remaining: S -

*First Time Applicants
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BEAUFORT COUNTY COUNCIL
AGENDA ITEM SUMMARY

ITEM TITLE:

Acceptance of Community Development Block Grant for the Stuart Point Road Pathway Project

MEETING NAME AND DATE:

County Council — December 13, 2021

PRESENTER INFORMATION:

Jared Fralix, Assistant County Administrator - Engineering

(2 mins)

ITEM BACKGROUND:

On September 13, 2021, County Council approved the application to the Department of Commerce for a
Community Development Block Grant in the amount of $200,000 for the Stuart Point Road Pathway project
as a match to the 2018 One Cent Sales Tax.

PROJECT / ITEM NARRATIVE:

The Department of Commerce has granted a Community Development Block Grant award to Beaufort County
in the amount of $200,000 for the Stuart Point Road Pathway project.

FISCAL IMPACT:

Revenue of $200,000 for the Stuart Point Road Pathway project associated with the 2018 One Cent Sales Tax
Program. Revenue will be distributed in fund 4705.

STAFF RECOMMENDATIONS TO COUNCIL:

Staff recommends acceptance of the Community Development Block Grant for the Stuart Point Road Pathway
Project in the amount of $200,000.

OPTIONS FOR COUNCIL MOTION:

Motion to approve/deny the acceptance of the Community Development Block Grant for the Stuart Point
Road Pathway Project in the amount of $200,000.
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Department of Commerce
Grants Administration
1201 Main Street, Suite 1600
Columbia, South Carolina 29201

GRANT AWARD
Grantee: Beaufort County Date of Award: November 22, 2021
Grant Title: Stuart Point Pathway Category: Special Projects
Grant Period: 11/2021-11/2023 Award Amount: $200,000

Grant Number: 4-SP-21-001

In accordance with the provisions of Title I of the Housing and Community Development Act of 1974 (P.L. 93-383),
as amended and on the basis of the grant application submitted, Grants Administration hereby awards funds to the
above named Grantee, in the amount shown above, for the activities specified in the application and within the
purposes and categories authorized. The acceptance of this award creates a contract between the State of South
Carolina and the Grantee legally binding the Grantee to carry out the activities set forth in the approved grant
application in accordance with the terms and conditions of the Grant Agreement. Contracts to be paid in whole or in
part with funds from this grant must be submitted to Grants Administration for approval prior to execution. The
special conditions for this grant, if any, are as follows:

See attached Special Condition(s) for Community Development Block Grant (CDBG) # 4-SP-21-001.

This contract shall become effective, as of the date of award, upon return of two copies of this grant award which have
been signed in the space provided below. Both copies must have original signatures and must be returned within 15

days from the date above.
k/Qm %@7@0

Lisa Kalsbeck
Assistant Director, Federal Programs

CCEPTANCE FOR THE GRANTEE:
%M«_/ Dt enlan [ )
]

Signature of Official with authority to cxccu{gﬁs contract Date

Kapse Y G o

Typed or Printed Name and Title of Authorized Official —’

ATTEST:

n’ : ‘
M@Wv icy 4. Heryand
Signature of Elected City or County Council Member Signature of Elected City or County Council Member
CFDA: 14.228
Page 8
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Community Development Block Grant (CDBG) Special Conditions
Grantee: Beaufort County - Grant #4-SP-21-001

The Grantee must provide a written certification from the engineer/architect that all applicable federal
accessibility requirements have been met prior to grant closeout.

A technical assistance visit must be conducted with the grant administrator, local government officials, and
subrecipient (if applicable) within 120 days of grant award.

The CDBG Program Start-up Checklist must be completed and submitted to Grants Administration within 120
days.

The project must be substantially underway within 6 months of grant award. The Grantee must take
appropriate administrative actions to implement the project in a timely manner to insure that the project is
programmatically closed within 24 months of grant award. Failure to begin the project or implement it in a
timely manner may result in grant termination.

The Grantee must take appropriate actions to ensure that the local matching funds are documented as expended
prior to or prorata with the drawdown of CDBG funds, unless otherwise approved by Grants Administration.
CDBG funds may be held if all of the match cannot be documented prior to the final 10% of CDBG funds
being drawn.

Cost savings should be prorated among the funding sources, unless otherwise approved. Cost overruns will be
a local responsibility.

Grants Administration recommends sending the CDBG administrator, rehabilitation inspector or other
appropriate personnel to CDBG Implementation and Compliance training sponsored by Grants Administration.

Unless otherwise specified, the Grantee must submit all required information set forth above to Grants Administration
within 120 days of grant award.
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STATE OF SOUTH CAROLINA
COMMUNITY DEVELOPMENT BLOCK GRANT PROGRAM

.
litg;

iy

W

it

GRANT AGREEMENT

The Grant Award serves as the signature page for this Community Development Block Grant (CDBG)
Program Grant Agreement for Beaufort County - CDBG #4-SP-21-001. Three identical Grant Award
pages have been included for signature by appropriate representatives of the Grantee. Two of the
Grant Award pages, with the required original signatures, must be returned within 15 days. The third
Grant Award page with original signatures should be maintained in the Grantee's files along with this

Grant Agreement.

Item 24.
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STATE OF SOUTH CAROLINA
COMMUNITY DEVELOPMENT BLOCK GRANT PROGRAM

GRANT AGREEMENT

Upon receipt by the State of the appropriately signed Grant Award, the State agrees to provide to the
Grantee the Federal Assistance under Title I of the Housing and Community Development Act of
1974, as amended, subject to the terms and conditions of this Grant Agreement, applicable laws,
regulations and all other Federal and State requirements now or hereafter in effect. This Grant
Agreement is effective with respect to such Assistance as of the date of the Grant Award and consists
of the Grant Award hereto attached, together with the State approved Application, including any
Assurances, certifications, maps, schedules or other submissions made, or to be made, with respect
thereto.

1.

2.

Definitions: Except to the extent modified or supplemented by this Grant Agreement, any term
defined in Title I of the Housing and Community Development Act of 1974, as amended, shall
have the same meaning when used herein. The following terms are specifically used in this Grant
Agreement:

(a) Act means Title I of the Housing and Community Development Act of 1974, as amended.

(b) Agreement means this Grant Agreement, as described herein and in any amendments or
supplements hereto.

(c) Application means the application for the Assistance which has been approved by the State
and is-incorporated as part of this Agreement.

(d) Assistance means the CDBG grant funds provided, or to be provided, to the Grantee by the
State, pursuant to this Agreement.

(e) Assurances when capitalized, means the certifications and assurances submitted pursuant to
the Act and other requirements of the State.

(f) CDBG means Community Development Block Grant.

(g) Grantee means each entity designated as the recipient of the Assistance in the Grant Award
and signing the acceptance provision of the Grant Award.

(h) HUD means U.S. Department of Housing and Urban Development.

(i) Program means the community development program, project, or other activities, including
the administration thereof, funded in whole or in part, under this Agreement.

(j) State means the State of South Carolina, or that agency, agency division, or Office of State
government which has been delegated the responsibility for administering the Community
Development Block Grant program for the State of South Carolina, as appropriate.

CDBG Program Requirements: Grantees must comply with the requirements of Title I of the
Housing and Community Development Act of 1974, as amended; with 24 CFR Part 570, Subpart I
Community Development Block Grant State Program Regulations, and Subpart C, Eligible
Activities; as well as the policies and procedures of the South Carolina CDBG program as

Iltem 24.

54




06/2019

included in the CDBG Program Implementation Manual or other State program documents
applicable to the Assistance.

Federal and State Laws: This Agreement renders the Grantee responsible for compliance with all
Federal or State laws, Executive Orders, and regulations applicable to the receipt and
administration of Assistance provided under this Agreement. Such laws, Executive Orders, and
regulations include, but are not limited to, the following:

(a) Financial Management Requirements: The Grantee must comply with the applicable
requirements of the Uniform Administrative Requirements, Cost Principles, and Audit
Requirements for Federal Awards found in 2 CFR Part 200. The Grantee must make
available to the State or Federal government, or their representatives, all records related to the
matters and activities of the Program for the purposes of audit and inspection.

(b) Environmental Review: The Grantee is required to assume responsibility for environmental
review decision making in accordance with Section 104(f) of the Act; 24 CFR Part 58,
Environmental Review Procedures for Title I CDBG Programs; and 40 CFR Parts 1500-1508,
National Environmental Policy Act regulations.

(c) Equal Employment Opportunity: In accordance with Executive Order 11246 and other
applicable Federal and State laws, Executive Orders and regulations, the Grantee cannot
discriminate on the basis of race, color, religion, sex, national origin, familial status, or
disability in the admission of or access to, treatment in or employment in, the Program.

(d) Non-Discrimination Under Title VI of the Civil Rights Act of 1964: This Agreement is
subject to the requirements of Title VI of the Civil Rights Act of 1964 (P.L.88-352), as

amended, and HUD regulations with respect thereto, including the regulations under 24 CFR
Parts 100 - 180.

(e) Ineligible Contractors Under Executive Order 11246 and State Regulations: The Grantee
agrees that it will refrain from entering into any contract or modification subject to Executive

Order 11246 of September 24, 1965, with a contractor debarred from, or who has not
demonstrated eligibility for, government contracts and federally assisted construction
contracts pursuant to the Executive Order. The Grantee will carry out such sanctions and
penalties for violation of the equal opportunity clause as may be imposed upon contractors
and subcontractors by the State pursuant to Part II, Subpart D of the Executive Order. In
addition, the Grantee may not award contracts to any contractors who are ineligible to receive
contracts under any applicable regulations of the State.

(f) "Section 3" Compliance in the Provision of Training, Employment and Business
Opportunities: This Agreement is subject to the requirements of Section 3 of the Housing and

Urban Development Act of 1968 (12 USC 1701u), as amended, the implementing regulations
found in 24 CFR Part 135, State regulations issued pursuant thereto, and any applicable rules
and orders of the State issued thereunder prior to the State authorization of the Grant Award.

(2) South Carolina Illegal Immigration Reform Act: The Grantee is required to comply with the
South Carolina Illegal Immigration Reform Act (signed June 4, 2008) requiring verification of
lawful presence in the United States of any alien eighteen years of age or older who has
applied for State or local public benefits, as defined in 8 U.S.C. Section 1621, or for Federal
public benefits, as defined in 8 U.S.C. Section 1611.

¢
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Federal Labor Standards Provisions: Except with respect to the rehabilitation of residential
property designed for residential use for less than eight units, the Grantee and all contractors
engaged under contracts in excess of $2,000 for the construction, completion or repair of any
building or work financed in whole or in part with Assistance provided under this Agreement,
shall comply with Federal requirements pertaining to such contracts and the applicable
requirements of the regulations of the State, governing the payment of wages and the ratio of
apprentices.and trainees to journeymen, provided, that if wage rates higher than those required
under such regulations are imposed by the State or local law, nothing hereunder is intended to
relieve the Grantee of its obligation, if any, to require payment of the higher rates. The
Grantee shall cause or require to be inserted in full, in all such contracts subject to such
regulations, provisions meeting the requirements of 29 CFR Part 5.5.

Subcontracting with Small and Minority Firms, Women’s Business Enterprise and Labor
Surplus Areas: It is national policy to award a fair share of contracts to disadvantaged
business enterprises (DBEs), small business enterprises (SBEs), minority business enterprises
(MBEs) and women’s business enterprises (WBEs). Accordingly, affirmative steps must be
taken to assure that DBEs, SBEs, MBEs and WBEs are utilized when possible as sources of
supplies, equipment, construction and services. Affirmative steps shall include the following:

(1) Including qualified DBEs, SBEs, MBEs and WBEs on solicitation lists;

(2) Assuring that DBEs, SBEs, MBEs and WBE:s are solicited whenever they are potential
sources;

(3) Whenever economically feasible, dividing total requirements into smaller tasks or
quantities so as to permit maximum participation by DBEs, SBEs, MBEs and WBEs;

(4) Where the requirement permits, establishing delivery schedules which will encourage
participation by DBEs, SBEs, MBEs and WBEs;

(5) Using the services and assistance of the Small Business Administration, Minority

Business Development Agency, the State Office of Small and Minority Business
Assistance, the U.S. Department of Commerce and the Community Services
Administration as required; and

(6) Requiring the subcontractor, if any, to take the affirmative actions outlined in (1) - (5)
above.

Fair Housing: The Grantee is prohibited from taking any action that in any way makes
unavailable or denies a dwelling to any person because of race, color, religion, sex, national
origin, familial status or disability. The Grantee must comply with Title VIII of the Civil
Rights Act of 1968, as amended, Executive Order 11063, and the South Carolina Fair
Housing Law.

Fair Housing Plans: The Grantee will provide the State with a Fair Housing Plan which
includes a written description of the action(s) the Grantee will undertake to affirmatively
further fair housing. The State reserves the right to withhold all or a portion of the Assistance
until such plan has been received and approved.

Age Discrimination Act of 1975: The Grantee shall ensure that no person shall be excluded
from participation, be denied program benefits, or be subject to discrimination, on the basis of
age under any part of the Program.

(m) Section 504 of the Rehabilitation Act of 1973: Every recipient of Federal funds, including

subgrantees, must comply with Section 504 of the Rehabilitation Act of 1973, as amended.
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The Grantee agrees that no otherwise qualified individual with disabilities shall, solely by
reason of his disability, be denied the benefits, or be subjected to discrimination under any
part of the Program.

(n) Acquisition and Relocation: In carrying out the Program, the Grantee is required to comply
with the requirements of the Uniform Relocation Assistance and Real Property Acquisition
Act of 1970, as amended, and the implementing HUD regulations at 49 CFR Part 24 and 24
CFR Part 570.

(o) Lead Based Paint Hazards: The construction or rehabilitation of residential structures with
the Assistance is subject to the HUD Lead-Based Paint regulations at 24 CFR Part 35.

(p) Compliance with Air and Water Acts: (Applicable to construction contracts and related
subcontracts exceeding $100,000) The Program is subject to the requirements of the Clean Air
Act, as amended; 42 USC §7401 et seq.; the Federal Water Pollution Control Act, as
amended; 33 USC §1251 et seq.; and the regulations of the Environmental Protection Agency
with respect thereto at 40 CFR Part 15, as amended from time to time, and the South Carolina
Stormwater Management and Sediment Reduction Act.

Personnel: The Grantee agrees that it has the necessary personnel, or will hire the necessary
personnel, to carry-out the activities described in the Application. All persons employed must be
fully qualified and authorized to carry out such activities under such Federal, State and local laws,
as may be applicable.

Amendments: Any changes to this Agreement, including changes in activities and budgets of the
Application, must be approved in writing by the State and shall be incorporated in written
amendment(s) to this Agreement, except as may be provided in the following section "Budget
Changes."

Budget Changes: Any change in a line item of the budget must have prior written approval by the
State. This applies to the collective total of the line item, regardless of the source of funds.
However, no increase for the budget item General Administration is allowed without prior written
approval by the State, regardless of the amount or percentage of increase or the source of funds.
Without written approval from the State, the maximum amount which may be budgeted for
general administration from the Assistance is ten (10%) of the total activity costs, excluding
administration costs.

. Funding Overruns/Underruns: The Grantee must meet its funding commitment. In the event there
are cost underruns in the Program, the savings will be prorated among all funding sources unless
otherwise approved by the State, a regulatory requirement by another Federal funding agency
supersedes, or the savings could be accrued to another grant program funded by the State. In the
event there are cost overruns in the Program, this Agreement creates no obligation on the part of
the State to provide funds for the cost overruns.

. Incurrence of Costs and Release of Funds: The Grantee may not obligate or expend the Assistance

“on any activities described in the Application, except those exempted under 24 CFR Part 58, until
the State has approved the Grantee's Request for Release of Funds and related certifications. In no
case, without prior written approval by the State, may the Grantee incur costs or expend funds to
be paid or reimbursed with the Assistance. Funds obligated or expended without the State's
written approval shall be considered ineligible costs and are not eligible for payment with the
Assistance.

-
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Reporting Requirements: The Grantee agrees to complete and submit all reports, in such form and

according to such schedule, as may be required by the State. Further, the Grantee agrees to require
any subrecipients or contractors to submit reports that may be required and to incorporate such
language in its agreements. ‘

Program Progress: Significant activity must be underway within six months of the date of this
Agreement unless otherwise approved by the State. If, within six months of the date of this
Agreement, substantial progress is not being made, the State reserves the right to terminate this
Agreement and require the repayment of any of the Assistance provided to the Grantee under this
Agreement. Determination of substantial progress will be based on the Grantee's compliance with
the Grantee's Target Plan or Implementation Schedule, as approved by the State.

Project Completion: The Program is expected to be completed within 24 months of the date of
Grant Award. Unless otherwise defined by the State, completion is the final documentation of
funds expended, accomplishment of CDBG National Objectives, and receipt by the State of the
Grantee's Close-out Report. Future funding may be contingent upon timely and acceptable
compliance with this Agreement. Extensions to Program periods may be made at the discretion of
the State.

Change of the Use of Real Property: Unless the Grantee obtains prior written approval from the
State, there may be no change in the use or planned use of any real property acquired in whole or
in part or improved in whole or in part using CDBG funds in excess of $150,000. This
requirement shall apply from the date the CDBG funds are first spent for the property or the
improvement until five years after final close-out of the CDBG grant from which the Assistance
was provided.

Copyright: Except as otherwise provided in this Agreement, the Grantee or any third party or
contractor paid through the Assistance is free to copyright any books, publications, or other
copyright able materials developed in the course of or under the Program. However, HUD and
the State reserve a royalty-free, non-exclusive, and irrevocable license to reproduce, publish or
otherwise use, and to authorize others to use for Federal government and State purposes: the
copyright in any work developed under the Program or through a contract under this Agreement;
and any rights of copyright to which a subgrantee or contractor purchases ownership with
Assistance support. The Federal government's rights and the State's rights identified above must
be conveyed to the publisher, and the language of the publisher's release form must ensure the
preservation of these rights.

Prohibition Against Payments of Bonus or Commission: The Assistance provided under this
Agreement shall not be used in the payment of any bonus or commission for the purpose of
obtaining State approval of the Application for such Assistance, or State approval of applications
for additional assistance, or any other approval or concurrence of the State required under this
Agreement, the Act or HUD regulations with respect thereto. However, reasonable fees for bona
fide technical, consultational, managerial or other such services, other than actual solicitation, are
not hereby prohibited if otherwise eligible as Program costs.
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Ownership: Title to property acquired in whole or in part with the Assistance shall be vested in
the Grantee, subject to divestment by the State, where its use for approved community
development activities is discontinued. The Grantee should exercise caution in the use,
maintenance, protection, and preservation of such property. The Grantee must submit, in the form
prescribed by the State, a list of all non-expendable property acquired with the Assistance
pursuant to this Agreement at the time of the final close-out of the CDBG grant from which the
Assistance was provided, and the Grantee must agree to be subject to audit by the State or its duly
authorized representatives for verification of the information. A physical inventory must be
conducted every two years for the life of the property.

Maintenance of Records: Records for non-expendable property purchased totally or partially with
Assistance provided under the Agreement and all other pertinent grant records including financial
records, supporting documents, and statistical records must be retained for three years after Grants
Administration closes the State Program Year’s allocation with HUD. However, if any litigation,
claim, or audit is started before the expiration of the maintenance period, then all records must be
retained for five years after the litigation, claim, or audit is resolved.

Access: All records with respect to all matters covered by this Agreement shall be made available
at any time for audit and inspection by HUD, the State, or their representatives, upon request.

Freedom of Information: The Grantee acknowledges and agrees that this Agreement and certain
other information related to the CDBG award are or may be subject to public disclosure to the
South Carolina Freedom of Information Act and that the Grantee and the State are required to
comply with the provisions of that Act.

Confidential Information: Any reports, information, data, etc., given to, prepared by, or assembled
by the Grantee under this Agreement, which the State requests to be kept confidential, shall not be
made available to any individual or organization by the Grantee without prior written approval of
the State.

Obligations of Grantee with Respect to Certain Third Party Relationships: The Grantee shall
remain fully obligated under the provisions of the Agreement notwithstanding the Grantee's

designation of, or contract with, any third party or parties for the undertaking of all or any part of
this Agreement. The Grantee shall require that any such third party comply with all applicable
requirements of this Agreement.

Conflict of Interest: The Grantee shall comply with the more restrictive provisions of 2 CFR Part
200.112, and 200.113, 24 CFR Part 570.611, or Section 8-13-100 et. seq. of the Code of Laws of
South Carolina, 1976, as applicable.

Personal Information: The Grantee shall comply with the SC Financial Identity Fraud and Identity

Protection Act in protecting any personally identifiable information.

Sanctions: If the Grantee does not comply with the provisions of this Agreement, the State may
take any or all of the following actions: require repayment of all or a portion of any Assistance
provided; require the Grantee to take corrective actions to comply with this Agreement; cancel,

terminate, or suspend, in whole or in part, the Assistance in this Agreement; or, refrain from

extending any further assistance to the Grantee until such time as the Grantee is in full
compliance. ‘

.
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25.

26.

27.

28.

06/2019

Liability: The Grantee understands that the Department of Commerce accepts no liability for the
Project nor any responsibility other than its agreement to provide the Grantee the Grant funds for
the Project as approved in the original application, insofar as such funds are expended in
accordance with the terms and conditions of this Agreement. During the term of the Grant, the
Grantee should maintain tort liability insurance or shall have a self-funded and excess liability
program with coverage amounts sufficient to meet the limits set forth under the SC Torts Claims
Act in Section 15-78-120, as may be amended.

The Grantee agrees to repay to the State, upon demand by the State, monies equal to the amount
of the Assistance provided to the Grantee pursuant to this Agreement which the State has
determined that the Grantee, its agents or assigns, have caused to be advanced and/or expended in
violation of this Agreement or in violation of any Federal, State, or local laws or policies
governing the use of CDBG funds.

This provision also applies to any monies determined by the State to be income generated by
funds provided to the Grantee pursuant to this Agreement. The State is the sole arbiter in all
matters concerning the eligibility of costs and the interpretation of the provisions of law, statute
and policy, as well as the terms and conditions of this Agreement, except to the extent that the
State's prerogative may be superseded by the Federal government or by a court of law having
jurisdiction over such matters.

Termination of the Agreement: The State may, upon written notification to the Grantee, terminate
all or part of the Assistance to be provided pursuant to this Agreement for failure to comply with
the terms and conditions of this Agreement. This Agreement may also be terminated, in whole or
in part, with the mutual consent of the State and the Grantee, upon written notification.

Terms and Conditions: The State reserves the right to add or delete terms and conditions of this
Agreement as may be required by revisions and additions to changes in the Federal regulations
and laws governing the State's CDBG Program.

Severability: If any provision of this Agreement is or becomes illegal, invalid, or unenforceable in
any respect, the legality, validity, and enforceability of the other provisions of this Agreement
shall not in any way be affected or impaired thereby.

Venue: In addition to the previously cited Federal laws and regulations, this Grant Agreement is
also made under and shall be construed in accordance with the laws of the State. By executing
this Agreement, the Grantee also agrees to submit to the jurisdiction of the courts of the State or
the appropriate Federal courts for all matters arising or to arise hereunder.

Item 24.
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Item 25.

BEAUFORT COUNTY COUNCIL
AGENDA ITEM SUMMARY

ITEM TITLE:

Approval of purchase of two lots adjacent to the old courthouse from the GG Dowling Family Trust

MEETING NAME AND DATE:

Council, December 13, 2021, 5:30 P.M.

PRESENTER INFORMATION:

Kurt Taylor, County Attorney

5 mins

ITEM BACKGROUND:

Council previously authorized entering into mediation to reach an agreeable purchase price for the
lots

PROJECT / ITEM NARRATIVE:

The County Administrator and County Attorney’s Office participated in a mediation on December 7,
resulting in an agreed upon purchase price of $1.9 million, plus a letter of acknowledgement of a
charitable contribution of equity of approximately $400,000.

FISCAL IMPACT:

Funding source needs to be identified, general fund surplus s recommended.

51,900,000.00 requested

STAFF RECOMMENDATIONS TO COUNCIL:

Approval

OPTIONS FOR COUNCIL MOTION:

(Motion to approve/deny purchase of two lots adjacent to the old courthouse from the GG Dowling
Family Trust
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Item 26.

Beaufort County Council
2022 Committee Meeting Schedule

Executive Committee

Community Setrvices Committee

Natural Resources Committee

Date Time Location Date Time Location Date Time Location
January 3, 2022 1:00 p.m. | Council Chambers January 3, 2022 2:00 p.m. | Council Chambers anuary 3, 2022 3:00 p.m. |Council Chambers
February 7, 2022 1:00 p.m. | Council Chambers February 7, 2022 2:00 p.m. | Council Chambers February 7, 2022 3:00 p.m. |Council Chambers
March 7, 2022 1:00 p.m. | Council Chambers March 7, 2022 2:00 p.m. | Council Chambers March 7, 2022 3:00 p.m. |Council Chambers
April 4, 2022 1:00 p.m. | Council Chambers April 4, 2022 2:00 p.m. | Council Chambers April 4, 2022 3:00 p.m. |Council Chambers
May 2, 2022 1:00 p.m. | Council Chambers May 2, 2022 2:00 p.m. | Council Chambers May 2, 2022 3:00 p.m. |Council Chambers
June 6, 2022 1:00 p.m. | Council Chambers June 6, 2022 2:00 p.m. | Council Chambers June 6, 2022 3:00 p.m. |Council Chambers

No Meeting in July No Meeting in July No Meeting in July |
August 1, 2022 1:00 p.m. | Council Chambers August 1, 2022 2:00 p.m. | Council Chambers August 1, 2022 3:00 p.m. |Council Chambers
September 6,202271 1:00 p.m. | Council Chambers September 6,202271 2:00 p.m. [Council Chambers September 6, 2021  3:00 p.m. |Council Chambers
October 3, 2022 1:00 p.m. | Council Chambers October 3, 2022 2:00 p.m. | Council Chambers October 3, 2022 3:00 p.m. |Council Chambers
November 7, 2022 | 1:00 p.m. | Council Chambers November 7, 2022 |  2:00 p.m. [Council Chambers November 7, 2024  3:00 p.m. |Council Chambers

No Meeting in December

No Meeting in December

No Meeting in December

Finance Committee

Public Facilities Committee

Date Time Location Date Time Location
January 18, 2022 * 2:00 p.m. | Council Chambers January 18, 2022 * 3:00 p.m. | Council Chambers
February 22,2022  2:00 p.m. | Council Chambers February 22,2022 * 3:00 p.m. |Council Chambers
March 21, 2022 2:00 p.m. | Council Chambers March 21, 2022 3:00 p.m. | Council Chambers
April 18, 2022 2:00 p.m. | Council Chambers April 18, 2022 3:00 p.m. | Council Chambers
May 16, 2022 2:00 p.m. | Council Chambers May 16, 2022 3:00 p.m. | Council Chambers
June 20, 2022 2:00 p.m. | Council Chambers June 20, 2022 3:00 p.m. | Council Chambers

No Meeting in July No Meeting in July
August 22, 2022 2:00 p.m. | Council Chambers August 22, 2022 3:00 p.m. | Council Chambers
September 19, 2022|  2:00 p.m. | Council Chambers September 19, 2022)  3:00 p.m. | Council Chambers
October 17, 2022 2:00 p.m. | Council Chambers October 17, 2022 3:00 p.m. |Council Chambers
November 21, 2022 2:00 p.m. | Council Chambers November 21, 2022 3:00 p.m. [Council Chambers

No Meeting in December

No Meeting in December

Effective:

* Tuesday in lieu of Monday.

Agenda Item Deadlines: Items are due no later

than the Tuesday before the scheduled meeting.
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County Council of Beaufort County

2022 Meeting Schedule

Item 26.

CAUCUS REGULAR SESSION
Date Location Time Time
January 10, 2022 Council Chambers 5:00 p.m. 6:00 p.m.
January 24, 2022 Council Chambers 5:00 p.m. 6:00 p.m.
February 14, 2022 Council Chambers 5:00 p.m. 6:00 p.m.
February 28, 2022 Hilton Head Island Auditorium 5:00 p.m. 6:00 p.m.
March 14, 2022 Council Chambers 5:00 p.m. 6:00 p.m.
March 28, 2022 St. Helena Elementary School 5:00 p.m. 6:00 p.m.
April 11, 2022 Council Chambers 5:00 p.m. 6:00 p.m.
April 25, 2022 Buckwalter Rec Center 5:00 p.m. 6:00 p.m.
May 9, 2022 Council Chambers 5:00 p.m. 6:00 p.m.
May 23, 2022 Whale Branch Early College 5:00 p.m. 6:00 p.m.
June 13, 2022 Council Chambers 5:00 p.m. 6:00 p.m.
June 27, 2022 Hilton Head Island Auditorium 5:00 p.m. 6:00 p.m.
July 11, 2022 Council Chambers 5:00 p.m. 6:00 p.m.
August 15, 2022 Council Chambers 5:00 p.m. 6:00 p.m.
September 12, 2022 |Council Chambers 5:00 p.m. 6:00 p.m.
September 26, 2022 |St. Helena Elementary School 5:00 p.m. 6:00 p.m.
October 10, 2022 Council Chambers 5:00 p.m. 6:00 p.m.
October 24, 2022 Council Chambers 5:00 p.m. 6:00 p.m.
November 14, 2022  |Buckwalter Rec Center 5:00 p.m. 6:00 p.m.
December 12, 2022  |Council Chambers 5:00 p.m. 6:00 p.m.

Hilton Head High Auditorium, 70 Wilborn Road, Hilton Head Island, SC 29926 [
St. Helena EIlm., 1025 Sea Island Parkway, St. Helena Island, SC 29920
Whale Branch Early College, 169 State Hwy S 7-549, Seabrook, SC 29940

Buckwalter Rec., 905 Buckwalter Pkwy, Bluffton, SC 29910
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Iltem 1.

BEAUFORT COUNTY GOVERNMENT- November 5, 2021
PUBLIC WORKS & MAINTENANC

84 SHANKLIN RD

BEAUFORT, SC 29901

Attention: NEIL DESAI
Dear Neil,

We would like to thank you for your interest in our company and our products and are pleased to quote the following for your
consideration.

One (1) New Cat Model: 120 Motorgraders with all standard equipment in addition to the additional specifications listed
below:

STOCK NUMBER: M26500 SERIAL NUMBER: 0Y9A00857 YEAR: 2021 SMU: 22

We wish to thank you for the opportunity of quoting on your equipment needs. This quotation is valid for 30 days, after which time we
reserve the right to re-quote. If there are any questions, please do not hesitate to contact me.

Sincerely,

Wiley Murph
Machine Sales Representative

STANDARD EQUIPMENT

POWERTRAIN -Air cleaner, dual stage dry type radial -seal with service indicator through -messenger and automatic dust ejector
-Air-to-air after cooler (ATAAC) -Brakes, oil disc, four-wheel, hydraulic -Demand fan, hydraulic -Differential, lock/unlock, auto -Drain,
engine oil, ecology -Engine: --C7.1 diesel, with automatic -engine derate, and idle control. --Optimized VHP Plus --Engine ECO mode
--Fuel-water separator -Parking brake, multi-disc, sealed -and oil cooled -Priming pump, fuel -Transmission, 8 speed forward and 6
-speed reverse, power shift, direct -drive

ELECTRICAL -Alarm, back-up -Alternator, -Batteries, maintenance free -Electrical system, 24V

OPERATOR ENVIRONMENT -Display, digital speed and gear -Gauge, machine level -Gauges (analog) inside the cab -(includes fuel,
articulation, engine -coolant temp, engine RPM, and -hydraulic oil temp) -Ladders, cab, left and right side -Message operator
information display, -meter, hour, digital -ISO 6394 (70% fan speed) -Throttle control, electronic -

SAFETY AND SECURITY -Clutch, circle drive slip -Doors, engine compartment, -Ground level engine shutdown -Seat belt,
retractable 76.2 (3")

TIRES, RIMS, AND WHEELS -A partial allowance for tires -on 254mm x 609mm (10"x24") multi- -piece rims is included in the base
-machine weight and price

OTHER STANDARD EQUIPMENT -CD ROM parts book -Doors, service compartment, -locking -SOS ports, engine, hydraulic,
-transmission, coolant, fuel -Tool box -Fuel tank, 225 liters (59 gallon) -Radiator, cleanout access

Page 1 of
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MACHINE SPECIFICATIONS
Description

120 14B MOTOR GRADER

HVAC, BASIC,W/O AIR COMPRESSOR
CAMERA, REAR VISION, LVR

SEAT COMFORT, SUSPENSION, LVR
HITCH, TOWING
LIGHTS,BRAKE&BKP,TURN,LED
ROLL ON-ROLL OFF

DECALS, ENGLISH (U.S)

JUMP START STUDS

ALTERNATOR, 145 AMP

MIRRORS, EXTERNAL, BASE, LVR
ANTIFREEZE WINDSHIELD WASHER
FUEL ANTIFREEZE, -25C (-13F)
LANGUAGE, ENGLISH

PRODUCT LINK, CELLULAR PLE742
NO GRADE CONTROL TECHNOLOGY
REAR PANEL W/O ACCESS DOOR
STARTER, STANDARD DUTY
ENGINE, STAGE V AND T4 FINAL
DRAIN, GRAVITY, ENGINE OIL

NO LOCK OUT

GLOBAL ARRANGEMENT LVR
MOLDBOARD, 12' BASIC

WEATHER, STANDARD TND

NO ACCUMULATORS, NO ARO, LVR
FUEL FILTER, NEXT GEN

GROUND LEVEL, FUELING

FAN, STANDARD TND

SEAT BELT

DRAWBAR, STANDARD,HYD TIP, LVR
CAB, ROPS, BASE, LVR, TND
TIRES,14.0R24 MX XGLA2 * G2 SP
COMFORT PACKAGE, PREMIUM, LVR
BASE + 2 (TIP, MMS) LVR

LIGHTS, WORKING,BASIC HAL,LVR
HIGH BAR, HALOGEN, LVR, TND
TOTAL LIST PRICE

SELL PRICE

STATE CONTRACT 4400025395 SELL PRICE
EXT WARRANTY

NET BALANCE DUE
SC SALES TAX

AFTER TAX BALANCE

Reference No
468-2237
510-8447
492-0617
461-3554
416-6892
563-2423
0P-2265
472-5087
506-4262
438-5768
483-9353
0P-1939
0P-3978
462-6595
491-5100
543-0221
518-1195
462-6512
590-7345
422-6603
461-3545
561-9459
320-9924
467-7404
465-4422
574-8803
577-8014
575-7683
594-6359
579-6849
461-3561
254-7904
471-5352
468-2247
468-7618
573-6437

Quo

List
$279,590.00
$5,900.00
$2,665.00
$2,140.00
$570.00
$428.00
$320.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
($214.00)
($1,630.00)
$19,300.00
$7,600.00
$3,005.00
$2,970.00
$805.00
$675.00
$324,124.00

te 154
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$240,994.00

$194,274.23

Included
$194,274.23
$500.00

$194,774.23
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WARRANTY
Standard Warranty:

Extended Warranty:

Accepted by

12 MONTHS UNLIMITED
120-60 MO/5000 HR POWERTRAIN

on

Signature

Quote 154
Item 1.
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SALES AGREEMENT

DATE

Blanchard Machinery Co., 3151 Charleston Highway, Columbia, SC29202-7517 Phone: (803) 791-7100

p21
Iltem 1.

PURCHASER BEAUFORT COUNTY GOVERNMENT-

STREET ADDRESS 84 SHANKLI N RD PO DRAWER 1228 <SAME>
S s
O CITY/STATE BEAUFORT, SC COUNTY BEAUFORT H
L |
D POSTAL CODE 29901 PHONE NO. 843 255 2801 P
T EQUIPMENT Nei | Desai T
o CUSTOMER CONTACT: - - o

PRODUCT SUPPORT Nei | Desai
F.0.B. AT

INDUSTRY CODE: COUNTY GOVERNMENT( PS92) PRINCIPAL WORK CODE
CUSTOMER 0486000 Sales Tax Exemption # (if applicable) CUSTOMER PO NUMBER
NUMBER N A

PAYMENT TERMS: (All terms and payments are subject to Finance Company - OAC approval)|
T
g NET PAYMENT ON RECEIPT OF INVOICE  [] NET ON DELIVERY FINANCIAL SERVICES [Jcsc [ LEASE

samples at designated intervals from all power train components and failure to do so may result in voiding the warranty.
Warranty applicable including experation date where necessary:
12 MONTHS UNLI WM TED

The customer acknowledges that he has received a copy of the Blanchard Machinery Company/Caterpillar Warranty and has read and
understood said warranty. Scheduled oil sampling (S.0.S.) is mandatory with this warranty. The customer is responsible for taking oil

R
hsfl CASH WITH ORDER $0. 00 | BALANCE TO FINANCE 0. 00 | CONTRACT INTERESTRATE 0. 00
PAYMENT PERIOD PAYMENT AMOUNT 0. 00 | NUMBER OF PAYMENTS 0 | OPTIONAL BUY-OUT
DESCRIPTION OF EQUIPMENT ORDERED / PURCHASED
MAKE: CAT MODEL: 120 YEAR: 2021
STOCK NUMBER: M26500 SERIAL NUMBER: 0Y9A00857
120 14B MOTOR GRADER 468-2237 | ALTERNATOR, 145 AWMP 438-5768 |ENGI NE, STAGE V AND T4 FI NAL 590- 7345
HVAC, BASIC, WO Al R COVPRESSOR 510- 8447 |M RRORS, EXTERNAL, BASE, LVR 483-9353 |DRAIN, GRAVITY, ENG NE O L 422- 6603
CAMERA, REAR VI SION, LVR 492-0617 | ANTI FREEZE W NDSHI ELD WASHER 0P-1939 NO LOCK OUT 461- 3545
SEAT COVFORT, SUSPENSI ON, LVR 461- 3554 FUEL ANTI FREEZE, -25C (-13F) OP-3978 GLOBAL ARRANGEMENT LVR 561- 9459
HI TCH, TOW NG 416- 6892 | LANGUAGE, ENGLI SH 462- 6595 |MOLDBOARD, 12' BASIC 320- 9924
LI GHTS, BRAKE&BKP, TURN, LED 563-2423 |PRODUCT LI NK, CELLULAR PLE742 491-5100 |WEATHER, STANDARD TND 467- 7404
ROLL ON-ROLL OFF 0P- 2265 NO GRADE CONTROL TECHNOLOGY 543-0221 |NO ACCUMULATORS, NO ARO, LVR 465- 4422
DECALS, ENGLISH (U.S) 472-5087 REAR PANEL W O ACCESS DOOR 518-1195 FUEL FILTER, NEXT GEN 574-8803
JUWP START STUDS 506- 4262 STARTER, STANDARD DUTY 462- 6512 CGROUND LEVEL, FUELING 577-8014
TRADE-IN EQUIPMENT
MODEL: VEAR: SN SELL PRI CE $194, 274. 23
PAYOUT TO: AMOUNT; PAID BY: EXT WARRANTY I ncl uded
MODEL: YEAR: SN.: NET BALANCE DUE $194, 274, 23
PAYOUT TO: AMOUNT; PAID BY:
MODEL: YEAR: SN.: SC SALES TAX $500. 00
PAYOUT TO: AMOUNT; PAID BY: AFTER TAX BALANCE $194, 774. 23
MODEL: YEAR: SN.:
PAYOUT TO: AMOUNT; PAID BY:
ALL TRADES-INS ARE SUBJECT TO EQUIPMENT BEING IN "AS INSPECTED CONDITION" BY VENDOR AT TIME OF DELIVERY
OF REPLACEMENT MACHINE PURCHASE ABOVE.
PURCHASER HEREBY SELLS THE TRADE-IN EQUIPMENT DESCRIBED ABOVE TO THE VENDOR AND WARRANTS IT TO BE
EREE AND CLEAR OF ALL CLAIMS. LIENS, MORTGAGES AND SECURITY INTEREST EXCEPT AS SHOWN ABQVE,
CATERPILLAR [] USED EQUIPMENT
EQUIPMENT INITIAL WARRANTY INITIAL
WARRANTY

All used equipment is sold as is where is and no warranty is offered or implied except as
specified here:

Warranty applicable:

120- 60 MY 5000 HR PONERTRAIN, 12 MONTH UNLI M TED

CSA:

NOTES:

THIS AGREEMENT IS SUBJECT TO THE TERMS AND CONDITIONS ON THE REVERSE

BLANCHARD MACHINERY COMPANY

ORDER RECEIVED BY W1 ey Mirph

APPROVED AND ACCEPTED ON

PURCHASER

REPRESENTATIVE BEAUFORT COUNTY GOVERNVENT-

BY

PURCHASER

SIGNATURE

TITLE
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TERMS AND CONDITIONS

1. Binding Agreement. By executing this Sales Agreement (the “Agreement”), Purchaser agrees to purchase from Blanchard Machinery the equipment and attachments described on the face hereof (collectively referred
to herein as the “Equipment”) pursuant to the terms and conditions specified in this Agreement.

2. Purchase of Equipment. Blanchard Machinery Company (“Blanchard Machinery”) shall have no obligation to fulfill timely orders for Equipment which are out-of-stock or otherwise unavailable, but Blanchard Machinery
will promptly notify you of such unavailability or delay as soon as Blanchard Machinery becomes aware of it. Any terms and conditions contained in Purchaser’'s documents that are different or in addition to the terms and
conditions herein, including but not limited to letters, purchase orders, or sales acknowledgements, are hereby rejected by Blanchard Machinery, are not a part of this Agreement, and shall be of no effect or binding upon
Blanchard Machinery unless specifically agreed to in writing by an authorized officer of Blanchard Machinery. Failure by Blanchard Machinery specifically to object to provisions contained in such documents shall not in
any way be deemed an alteration to or waiver of these terms and conditions.

3. Price and Other Expenses. All prices set forth on the face of this Agreement are the purchase prices of the Equipment. Purchaser shall be responsible for all expenses relating to the Equipment purchased including but
not limited to (a) any federal, state, local, foreign or provincial taxes or tariffs, now or hereafter enacted, applicable to the Equipment, as further set forth in Section 7, below; (b) standard shipping or other special
transportation costs to the point of delivery specified by Purchaser; (c) all charges in the event payment from Purchaser is delinquent, including, without limitation, all costs and expenses, including attorneys’ fees, of
collecting any amount not paid when due hereunder; and (d) all other expenses, not included in the sale and delivery contemplated above, of whatever kind or nature, relating to special insurance requirements, the
purchase, shipment, transportation, or delivery of Equipment.

4. Equipment Delivery. Unless otherwise agreed, all shipments will be made by third-party carriers chosen by Blanchard Machinery or its designees, at costs, tariffs and other charges, and in accordance with terms and
conditions established by Blanchard Machinery and its designees from time to time.

5. Risk of Loss. The risk of loss associated with any Equipment and title passes to Purchaser upon delivery of the goods to the shipping point, FOB, subject to the reservation of a security interest to Blanchard Machinery
in Section 6 of this Agreement. Blanchard Machinery shall have no liability of any kind or nature, whether for consequential or other damages for any reason whatsoever, relating to shipment of Equipment purchased by
Purchaser, including but not limited to damage to the Equipment, taxes, duties, loss, theft or any iliness of or personal injury to any person or property under any environmental, health or safety law.

6. Payment and Credit. Purchaser shall pay for all Equipment in accordance with payment terms set forth on the face of this Agreement. Purchaser’s right to purchase any Equipment is conditioned upon approval of
Purchaser’s credit and may be withdrawn or amended at any time by Blanchard Machinery in its sole discretion. Purchaser understands and agrees that the late fee is subject to adjustment by Blanchard Machinery. The
late fee schedule is subject to change at discretion of Blanchard Machinery. The late fee schedule is as follows: $5 fee for past due balances of $350 to $1,000; $15 fee for $1,001 to $2,000; $30 fee for $2,001 to $3,000;
$45 fee for $3,001 to $5,000; $75 fee for $5,001 to $10,000; $150 fee for $10,001 to $20,000; $300 fee for $20,001 to $50,000; $700 fee for $50,001 to $75,000; and $1,100 fee for $75,001 to $100,000; $1,500 fee for
$100,001 to $200,000; $3,000 fee for $200,001 to $300,000; $4,500 fee for $300,001 to $500,000; $7,500 fee for $500,001 and above. In the event Purchaser is delinquent, Purchaser shall pay all costs of collection,
including but not limited to reasonable attorneys' fees. Should Purchaser become delinquent in the payment of any sum due under this Agreement, all contractual or other obligations of Blanchard Machinery to Purchaser
shall terminate without further notice to Purchaser. Blanchard Machinery retains, and Purchaser hereby grants Blanchard Machinery, a purchase money security interest in the Equipment, including all accessions to and
replacements of them, to secure the payment of the purchase price of the Equipment, until Purchaser has made payment in full in accordance with the terms hereof, and Purchaser shall cooperate fully with Blanchard
Machinery in executing such documents, including a Uniform Commercial Code financing statement, and accomplishing such filings and/or recordings thereof as Blanchard Machinery deems necessary for the perfection,
protection and enforcement of such security interest.

7. Taxes and Other Charges. Purchaser is responsible for the payment of all federal, state, local, foreign, or provincial taxes (now or hereafter enacted), fees, or charges which may be assessed or levied now or hereafter
on or on account of materials sold hereunder to Purchaser. Published prices do not include such taxes, which may be added by Blanchard Machinery to the invoice where Blanchard Machinery has a legal obligation to
collect them. When Purchaser claims that this transaction is not subject to any such tax, or that Purchaser is exempt, or that Blanchard Machinery is not required to collect such tax, Purchaser agrees to provide Blanchard
Machinery with any documentation necessary to support such a claim and to allow Blanchard Machinery to document its decision not to collect tax(es).

8. Acceptance; Non-Conforming Equipment; Sole Remedy. Purchaser agrees to accept all Equipment upon delivery to Purchaser where the Equipment is in material conformity with Blanchard Machinery's or the
applicable manufacturer's published description or specifications of such Equipment. In any event, Equipment shall be deemed automatically, irrevocably and conclusively accepted without defects when Purchaser has
had possession of the Equipment for five (5) days and has failed to notify Blanchard Machinery that the Equipment has been rejected and the reasons for such rejection. Purchaser’s sole remedy hereunder for Blanchard
Machinery's failure to deliver Equipment in material conformity with applicable published description or specifications of such Equipment shall be, at Blanchard Machinery's option, the replacement of such non-conforming
Equipment with conforming Equipment, or refund of the applicable purchase price paid therefore.

9. Purchaser Representations and Covenants. Purchaser shall be solely responsible for the use and disposition of the Equipment, including, without limitation, the obtaining of all permits, licenses or certificates required
for the use thereof. Purchaser agrees to use the Equipment only in accordance with all laws, rules and regulations applicable thereto.

10. Indemnification. Purchaser shall indemnify, defend, and hold Blanchard Machinery harmless from any and all liabilities, claims, demands, causes of action, or suits of whatever nature including, but not limited to,
attorneys' fees and litigation expenses, arising from any: (a) breach by Purchaser of any representation or covenant made by Purchaser under this Agreement; (b) breach by Purchaser of any provision of this Agreement;
(c) failure of Purchaser to comply with applicable environmental, health and safety laws; and (d) any use by Purchaser or third parties of the Equipment sold to Purchaser. Notwithstanding the foregoing, Purchaser shall not
be liable to Blanchard Machinery for any portion of such liabilities that result from Blanchard Machinery’s fraud, bad faith, or willful misconduct.

11. Equipment Warranties. Some Equipment may come with limited warranties. Purchaser may obtain a copy of the applicable equipment warranty by contacting Blanchard Machinery. EXCEPT FOR THE
AFOREMENTIONED LIMITED WARRANTIES OF VARIOUS EQUIPMENT, TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, BLANCHARD MACHINERY DISCLAIMS ANY AND ALL
REPRESENTATIONS AND WARRANTIES, WHETHER ORAL OR WRITTEN, EXPRESS OR IMPLIED, INCLUDING (WITHOUT LIMITATION) ANY IMPLIED WARRANTIES AS TO MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE WITH RESPECT TO THE EQUIPMENT.

12. Limitations on Liability. IN NO EVENT SHALL BLANCHARD MACHINERY BE LIABLE FOR LOSS OF PROFITS, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OF ANY
BREACH OF THIS AGREEMENT OR OBLIGATIONS UNDER THIS AGREEMENT, AND IN NO EVENT SHALL THE LIABILITY OF BLANCHARD MACHINERY EXCEED THE UNIT PRICE OF THE DEFECTIVE
EQUIPMENT. ANY ACTION BY PURCHASER UNDER OR RELATING TO THIS AGREEMENT SHALL COMMENCE WITHIN TWELVE (12) MONTHS AFTER SUCH CAUSE OF ACTION ACCRUED. BLANCHARD
MACHINERY’S LIABILITY SHALL BE LIMITED AS SET FORTH HEREIN AND OTHER PROVISIONS OF THIS AGREEMENT.

13. Force Majeure. Blanchard Machinery shall not be responsible for any failure to perform the contract formed hereunder due to causes beyond its control, including, but not limited to, acts of God, pandemics, labor
disputes or shortages, acts or omissions of buyer, government or judicial authorities, or military authorities, delays in transportation, or inability to obtain necessary materials or supplies, all whether foreseen or unforeseen.
14. Governing Law. This Agreement shall be governed by and construed in accordance with the laws of the State of South Carolina, without regard to the choice of law provisions thereof. Any dispute or claim relating to
or arising out of or in connection with this Agreement shall be finally settled by binding arbitration in Lexington County, South Carolina using the then current rules and procedures of the American Arbitration Association.
Notwithstanding the foregoing, nothing herein shall preclude either party from seeking injunctive relief in any state or federal court of competent jurisdiction in Lexington County, South Carolina without first complying with
the arbitration provisions of this Section, and each party hereby consents to the exclusive jurisdiction of state and federal courts in Lexington County, South Carolina for such purpose.

15. Product Link. In the event any portion of the Equipment is equipped with Product Link, Customer understands data concerning this Equipment, its condition, and its operation is being transmitted by Product Link to
Caterpillar and/or its dealers to better serve Customer and to improve upon Caterpillar products and services. The information transmitted may include: machine serial number, machine location, and operational data,
including but not limited to: fault codes, emissions data, fuel usage, service meter hours, software and hardware version numbers, and installed attachments. Caterpillar will not sell or rent collected information to any other
third party and will exercise reasonable efforts to keep the information secure. Caterpillar Inc. recognizes and respects customer privacy. Customer agrees to allow this data to be accessed by Caterpillar and/or its dealers.
16. Complete Agreement; Severability; Non-Waiver; No Third Party Beneficiaries. This Agreement constitutes the entire understanding between Purchaser and Blanchard Machinery with respect to the purchase of
Equipment, superseding all prior written and oral communications and understandings. If any provisions or portion of this Agreement is not given legal effect by a court of competent jurisdiction, such provisions or portions
shall drop out of this Agreement and the remaining provisions and portions of this Agreement shall be construed and enforced. This Agreement shall not be interpreted or construed to confer any rights or remedies upon
any third parties. Blanchard Machinery'’s failure to exercise any of its rights for any period shall not constitute or be deemed a waiver or forfeiture of such rights.

This instrument shall not become effective or binding upon Lessor until executed by an authorized representative of Lessor.

Customer Initials: Date:




BEAUFORT COUNTY COUNCIL
AGENDA ITEM SUMMARY

Item 2.

ITEM TITLE:

APPROVAL OF APPOINTMENT

MEETING NAME AND DATE:

COUNTY COUNCIL MEETING
e DECEMBER 6, 2021

PRESENTER INFORMATION:

CHAIRMAN PASSIMENT

ITEM BACKGROUND:

APPOINTMENT OF CAROLYN M, BANNER Ph.D OR ANGELA SIMMONS, Ph.D
e PARTIAL (1st TERM) TO BEAUFORT MEMORIAL HOSPITAL BOARD OF TRUSTEES

PROJECT / ITEM NARRATIVE:

APPOINTMENT OF 1 of 2 INDIVIDUALS, CAROLYN M. BANNER, Ph.D. OR ANGELA D. SIMMONS Ph.D.,

TO THE BEAUFORT MEMORIAL HOSPITAL BOARD OF TRUSTEES FOR A PARTIAL TERM EXPIRING 2023.

FISCAL IMPACT:

N/A

STAFF RECOMMENDATIONS TO COUNCIL:

APPROVE, MODIFY OR REJECT

OPTIONS FOR COUNCIL MOTION:

MOTION TO (APPROVE, MODIFY, REJECT) APPOINTMENT OF 1 of 2 INDIVIDUALS, CAROLYN M.

BANNER, Ph.D. OR ANGELA D. SIMMONS Ph.D., TO THE BEAUFORT MEMORIAL HOSPITAL BOARD OF
TRUSTEES FOR A PARTIAL TERM EXPIRING 2023.
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October 27, 2021

Via United States Mail. with copy by E-Mail
Beaufort County Council

c/o Mr. Joseph Passiment, Chairman

Post Office Drawer 1228

Beaufort, South Carolina 29902

Dear Mr. Chairman and Members of Council:

In accordance with Sec. 46-27 of the Beaufort County Code of Ordinances, it is with great pleasure that the
Board of Trustees for Beaufort Memorial Hospital present the following nominees for consideration by
Beaufort County Council to fill the vacancy on our Board due to the resignation of Dr. Kathy McDonagh.

As part of this process, members of the Board of Trustees conducted interviews with a number of Beaufort
County residents who had expressed an interest in serving. These candidates hailed from all corners of
Beaufort County and all areas of industry. After substantial consideration and discussion of the Board’s
current weaknesses and strengths, we unanimously nominated the following two individuals for Beaufort
County Council’s appointment to the Beaufort Memorial Hospital Board of Trustees.

Both of these nominees (i) carry with them exceptional credentials and a documented commitment to
serving those in Beaufort County, (ii) further the Board of Trustees’ goal of greater racial and gender
diversity on our Board, (iii) have experience in navigating the rapidly changing landscape of community
health, and (iv) have expressed a dedication to identifying and addressing social disparities in healthcare.
The two nominees we proudly are presenting for County Council consideration are as follows:

1. Angela D. Simmons, Ph.D. The current Vice Chancellor of Student Development at the
University of South Carolina Beaufort, Angela is responsible for overseeing the health of
the student body population, including academic advising, counseling and mental health
services, career services, and housing and judicial affairs, as well as co-chairing the
university’s COVID-19 response. Further, over the last year, Angela has demonstrated her
commitment to community by serving on both the Finance Committee and the Quality
Improvement Committee of the Board of Trustees, during which time she has distinguished
herself as an invaluable asset for Beaufort Memorial Hospital. Angela resides in the greater
Bluffton area with her husband. We are honored to nominate Dr. Angela Simmons for
consideration of appointment to the Beaufort Memorial Hospital Board of Trustees with
such appointment to become effective upon approval by Beaufort County Council.

2. Carolyn M. Banner, Ph.D. Born at Beaufort Memorial Hospital and having largely
resided in Beaufort County ever since, Carolyn has over twenty years of experience in
higher education, counseling, program development and working with diverse populations
and minority groups. An award-winning professor of community health at the University
of South Carolina Salkehatchie, Carolyn has served our County and our State in various
roles for the better of part of her professional life. Carolyn resides on Lady’s Island, and
her immediate and extended family remains connected and committed to Beaufort County.
It is our true pleasure to nominate Dr. Carolyn Banner for consideration of appointment to
the Beaufort Memorial Hospital Board of Trustees with such appointment to become
effective upon approval by Beaufort County Council.

Item 2.
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Mr, Joseph Passiment, Chairman
Page 2
October 27, 2021

Both of the above-listed nominees meet the qualifications necessary for consideration by the Beaufort
County Council for appointment to the Beaufort Memorial Hospital Board of Trustees. On behalf of
Beaufort Memorial, we are excited about the opportunity these nominees present to add a strong and
accomplished voice to our Board.

Thank you in advance for your consideration.

Sincerely,
< 0L f{zé»

David House, Chairman
Board of Trustees
Beaufort Memorial Hospital

Ce: Eric Greenway, County Administrator (e-mail only)
Sarah W. Brock, Clerk to Council (e-mail only)
Russell Baxley, Beaufort Memorial Hospital CEO (e-mail only)
E. Richardson LaBruce, BMH Governance Committee Chair (e-mail only)
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County Boards, Agencies, Commissions, Authorities and Committees

County Council of Beaufort County selects citizens for service on Council appointed Boatrds, Agencies, Commissions, Authorities and Committees

COUNTY COUNCIL OF BEAUFORT COUNTY

from a roster of individuals who have either volunteered or have been recommended for appointment. The Clerk to Council uses this form to keep
an up-to-date roster of volunteers and to provide Council basic information about each volunteer.

Top Three Priorities: Please indicate by placing a “17,

“27, or “3” alongside your choices.
BOARDS AND COMMISSIONS

__ Accommodations Tax (2% State)

__ Airports

___ Alcohol and Drug Abuse

__ Assessment Appeals

__ Beaufort County Transportation

__ Beaufort-Jasper Economic Opportunity
__ Beaufort-Jasper Water & Sewer

1 Beaufort Memorial Hospital

__ Bluffton Township Fire

____ Burton Fire

__ Coastal Zone Management Appellate (inactive)
__ Construction Adjustments and Appeals
_ Daufuskie Island Fire

__ Design Review

__ Disabilities and Special Needs

__ Economic Development Corporation
__ Forestry (inactive)

__ Historic Preservation Review

__ Keep Beaufort County Beautiful

__ TLady's Island / St. Helena Island Fire
2 Library

__ Lowcountry Council of Governments
__ Lowcountry Regional Transportation Authority
_ Parks and Recreation

__ Planning *

_ Rural and Ciritical Lands Preservation
__ Sheldon Fire

__ Social Services (inactive)

__ Solid Waste and Recycling
___Southern Beaufort County Corridor Beautification
__ Stormwater Management Ultility

___ Zoning

DATE:10/27/21 NAME:Angela Denise Simmons

BEAUFORT COUNTY VOTER REGISTRATION NUMBER:

OCCUPATION:Higher Education Adminstration/Vice Chancellor at USCB

TELEPHONE: (Home) (Office) EMAIL:

HOME ADDRESS: STATE:SC Z1P CODE:29910

MAILING ADDRESS: STATE:SC Z1P CODE:29910

COUNTY COUNCIL DISTRICT: 10 20 30 40 50 60 70 80 9 100 110

ETHNICITY: Caucasian O African American ® Other O

Are you presently serving on a Board, Agency, Commission, Authority or Committee? Yes© No ©

If “yes”, what is the name of the board and when does term expire?

e Please return completed form and a brief resume’ cither Email or U.S. Mail:
o Email: boardsandcommissions@bcgov.net
o U.S. Mail: Clerk to Council, County Council of Beaufort County, P.O. Drawer 1228, Beaufort, SC 29901

e Applications without a brief resume’ cannot be considered.
e Applications will be held three (3) years for consideration.

e All information contained on this application is subject to public disclosure.

YOU MUST BE A BEAUFORT COUNTY REGISTERED VOTER TO APPLY
YOU MUST ATTACH YOUR RESUME’ WITH THIS APPLICATION TO BE CONSIDERED
An incomplete application will be returned

* Anyone submitting an application to serve on the Planning Commission must fill out the

questionnaire on page 2.

Submit by 73

Applicant’s Signature:



http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/airports-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/alcohol-and-drug-abuse-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/beaufort-jasper-economic-opportunity-authority/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/beaufort-jasper-water-and-sewer-authority/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/beaufort-memorial-hospital-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/bluffton-township-fire-commission/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/burton-fire-commission/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/coastal-zone-management-appellare-panel/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/construction-adjustments-and-appeals-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/daufuskie-island-fire-commission/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/disabilities-and-special-needs-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/forestry-commission/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/historic-preservation-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/ladys-island-fire-commission/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/library-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/lowcountry-council-of-governments/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/lowcountry-regional-transportation-authority/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/parks-and-leisure-services-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/planning-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/rural-and-critical-lands-preservation-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/sheldon-township-fire-commission/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/social-services/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/solid-waste-and-recycle-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/southern-beaufort-median-beautification/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/stormwater-management-utility-board/index.php
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-commissions/council-appointed/board-list/zoning-appeals-board/index.php
mailto:boardsandcommissions@bcgov.net

ANGELA D. SIMMO
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EDUCATION

Doctor of Education, Higher Education
Florida State University

Dissertation: The impact of long-term study abroad on the development of emotional-social intelligence in

undergraduates

Master of Science, Counselor Education
Concentration in Student Development in Higher Education
Mississippi State University

Bachelor of Science, Educational Psychology
Minor in Counselor Education
Mississippi State University

ADMINISTRATIVE EXPERIENCE

Vice Chancellor for Student Development
University of South Carolina Beaufort
December 2019 - Present

Serve as a cabinet member reporting directly to the Chancellor at USCB, a public university with
over 2,000 students, 30 academic programs and majors, and three campuses.

Provide leadership and oversight for the Division of Student Development, which is charged with
supporting the holistic well-being of students. These areas include: Academic Advising, Academic
Support, Counseling & Accessibility Services, Career Service & Internships, Student Life, and
Housing & Judicial Affairs.

Provide direct supervision to the assistant vice chancellor of student development, a team of six
department directors, and an administrative assistant.

Oversee the retention efforts of the university, including using data and analysis to work with
faculty and staff on the development and implementation of a retention plan that specifies
effective retention and success initiatives.

Partner with the Provost & Vice Chancellor for Academic Affairs to oversee the diversity, inclusion,
and equity efforts of the university, including creating long-term strategies and collaborations
designed to enhance the campus climate for historically marginalized students and employees.
Co-chair the Public Health Team Committee charged with leading the university’s COVID-19
response, including developing the Return to Work and Return to Campus plans and managing
the daily quarantine/isolation and education efforts.

Assistant Vice President for Student Affairs
Virginia Polytechnic Institute and State University, Blacksburg, VA
August 2014 - November 2019

Served as a senior administrator reporting directly to the Vice President for Student Affairs in a
division with 24 departments and an annual budget of over $150 million at a land grant
university with a student population of approximately 31,000 undergraduate and graduate
students.

Provided leadership and oversight for areas charged with facilitating student learning through co-
curricular engagement including; Cultural and Community Centers, First Generation Student
Support, New Student and Family Programs, Student Engagement and Campus Life, and VT
Engage: The Community Learning Collaborative with over 80 full and part-time employees and
200 student staff.

Provided direct supervision for a team of four department directors, a program director, and an
associate director for finance.
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Managed and allocated budgets in excess of $16 million that were derived from multiple sources,
including state appropriations, student fees, self-generated revenue, grant funding, and donor
contributions.

Provided direction and oversight in the management of four campus facilities with an annual
visitor rate of approximately 1.5 million.

Key Accomplishments

Co-Chaired the New Student Transition Strategy Team charged with coordinating the collaborative
efforts between the Division of Student Affairs, Undergraduate Academic Affairs, and Enroliment
Management related to the transition of all new students.

Served as the Division of Student Affair’s representative on the University Strategic Planning
Advisory Committee, including service as a member of the Vision and Mission Subcommittee.
Served as the Division of Student Affair’'s representative on Inclusive VT, the university’s senior
representatives who serve as liaisons between colleges/management areas and the Office of
Inclusion and Diversity.

Chaired the Division of Student Affairs Inclusive VT Catalysts, a committee that supports progress
on inclusion and diversity issues, sponsors programming, and recognizes significant contributions
by faculty, staff, and students.

Served as a member of the Beyond Boundaries university visioning committee on the Preparing
Students for the World thematic area.

Served on the Campus Master Plan Committee, including membership on the Student Life
Stakeholder Committee.

Co-Chaired the Student Engagement in the Arts research project aimed at understanding how
and why students engage in curricular and co-curricular art’s initiatives.

Co-Chaired the Student Engagement in Athletic Events Committee charged with increasing
student participation at non-ticketed athletic events.

Co-Chaired the Student Affairs Diversity and Inclusion Strategic Plan Committee charged with
creating a comprehensive student affair’s strategic plan to support the university’s ongoing
efforts related to diversity and inclusion.

Initiated and managed organizational change related to the consolidation of two departments;
the Leadership Education Collaborative and VT Engage.

Provided oversight for a major capital project; Commonwealth Ballroom renovation ($3M) and
numerous small-scale building renovation projects.

Co-led a group of 15 students on a cultural exchange program to South Africa to study the
connections between apartheid and racial segregation in America.

Provided leadership and oversight in the creation and/or enhancement of learning-centered
programs for students, including; Welcome Week, Student Engagement Ambassadors, the
creation of additional cultural and community centers, and expanded international service
opportunities for students.

Coordinated and facilitated two international orientation programs in China for students and their
family members.

Director of Student Conduct
Virginia Polytechnic Institute and State University, Blacksburg, VA
August 2012 - August 2014

Oversaw the general operation of the office and the adjudication of non-academic student
misconduct.

Represented the office of Student Conduct in departmental, divisional, and university wide
meetings and committees.

Interacted with parents, legal counsel, the news media, referral agents and charged students who
are connected with student disciplinary matters on campus.

Engaged students in intentional conversations that promote interpersonal awareness, purposeful
actions, self-reflection, community commitment, and civility.

Supervised four professional team members and oversaw the supervision of a full-time Office
Manager, Case Manager, and graduate assistant.

Counseled individual students (both respondents and complainants) regarding their procedural
guarantees and responsibilities.

Item 2.
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Administered the management, creation and maintenance of conduct records in accordance with
applicable university policies and state/federal laws.

Created, implemented, and maintained the mission, purpose, strategic vision, and student
learning outcomes for the office.

Certified authorized disclosure of student’s disciplinary histories to employers and professional
schools within the applicable confines of Federal privacy laws.

Fostered a positive working relationship with and served as liaison to on and off-campus units.
Resolved student conduct violations through informal resolution or case adjudication, and issued
sanctions ranging from formal warning through dismissal from the university.

Key Accomplishments

Integrated adaptable conflict resolution into the Student Code of Conduct and facilitated the
approval of the new policy through university governance, including the Board of Visitors.
Served as a member of the university’s Care Team and supported the Senior Associate Vice
President for Student Affairs in the Threat Assessment Team’s assessment, intervention, and
monitoring efforts.

Facilitated training sessions for Appellate Officers, Peer Advisors, Student Conduct Committees,
Orientation Leaders, and other university community members.

Participated in training sessions for Housing and Residence Life professional, graduate and
undergraduate staff.

Facilitated a memorandum of understanding for shared office spaced with the University Honor
System.

Director of the Center for Student Involvement & Leadership
Millersville University, Millersville, Pennsylvania
September 2004 - August 2012

Provided direct supervision for the following services and programs: Orientation, Greek Life,
Leadership Development, Student Activities, and Student Organizations.

Supervised a staff of 12 (two assistant directors, one coordinator, one administrative assistant,
one graduate assistant and seven students).

Directly managed and monitored university, auxiliary, and Student Senate allocated annual
budgets totaling over $750,000.

Oversaw policy development, planning, and the overall coordination of over 130 student
organizations through the implementation of organization registration, the creation of
publications, and the development of training workshops.

Assisted Student Senate with policies and procedures related to the recognition of student
organizations.

Oversaw the programming of annual campus events such as the Leadership Awards Banquet,
SuperFest, Family Weekend, programming board spring concert, student organization fair, and
the annual block party.

November 2006 - March 2008

Assumed additional responsibilities during a period of transition within the Division of Student
Affairs.

Provided direct supervision for the Wellness and Women’s Program.

Coordinated the campus Community Service Program, which served as a clearinghouse for
volunteer opportunities.

Assisted work-study students in identifying community service work sites and securing
employment outside of the university.

Key Accomplishments

Chaired the university-wide Orientation Committee responsible for developing a new,
comprehensive five day Fall Orientation Program, which was implemented Fall 2007.
Partnered with the Assistant to the President for Social Equity and Diversity in the development
and implementation of the Collegiate Leadership Development Program (CLDP), a program
designed to assist students of color during their transition to the university.

Responsible for the development and implementation of the Emerging and Seasoned Leaders
Programs, which focused on a holistic approach to leadership development.
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Partnered with the Coordinator of the Women’s Center in the creation of an annual Women'’s
Leadership Retreat.

Responsible for the creation and implementation of a diversity training program for students
participating in Fall New Student Orientation.

Partnered with the Associate Provost for Enroliment Management in the development of a
leadership program for students participating in the Millersville Scholars Program, an initiative
geared towards assisting at-risk students.

Worked with the Director of Pre-Collegiate Programs in the development and implementation of
Millersville Concerned Women, a program for female students of color.

Served on the Student Memorial Center Renovation Committee, which provided input and made
recommendations during the planning and design phases.

Served on the President’s Advisory Leadership Council, an assembly of key administrative,
faculty, and staff leaders that fosters shared governance through its discussions of key issues on
campus.

Appointed by the Vice President of Student Affairs and the Provost to serve on the Steering
Committee for the Middle States Accreditation Self-Study, a University-wide committee charged
with providing leadership for the Self-Study design and implementation.

Assistant Dean of Students and Director of Greek Life
Florida State University, Tallahassee, Florida
September 2001 - September 2004

Supervised all operations of the University Greek community comprised of 49 organizations with
over 3800 students.

Hired, trained, supervised and evaluated Assistant Director and two Graduate Assistants.
Advised daily operations, budget creation and management, programming, crisis management,
and policy enforcement of the Interfraternity Council, National Pan-Hellenic Council, Panhellenic
Council, Multicultural Council, and Greek Board.

Served as the first responder to crisis situations within the Greek community.

Provided training, education, development, and support services for chapter presidents, council
executive board members, and chapter advisors.

Served as a University liaison between alumni advisors, housing corporations, leadership
consultants, and headquarters staff.

Met regularly with individual chapter presidents to assist with assessment of organizational
needs, goal setting, and program development.

Selected, trained, and advised Interfraternity Council, National Pan-Hellenic Council, and
Panhellenic Council Judicial Boards.

Collaborated with the Office of Student Rights and Responsibilities on all fraternity and sorority
judicial issues.

Partnered with Environmental Health and Safety to coordinate annual fire inspections for
fraternity and sorority chapter houses.

Supervised all formal and informal recruitment processes for men’s and women'’s fraternities.
Negotiated various entertainment contracts and agreements for services on behalf on the
governing councils.

Oversaw implementation of campus-wide 32-hour Dance Marathon.

Key Accomplishments

Served as a member of the Dean of Students Leadership Team focused on providing leadership
and vision for the department.

Researched, created, implemented, and served as an instructor for Emerging Leaders; a program
for new members of fraternities and sororities.

Created a governing council for Multicultural fraternities and sororities.

Assistant Director of Greek Life
Florida State University, Tallahassee, Florida
May 1999 - September 2001

Planned and coordinated leadership training events such as Greek Leadership Conference and
Greek Advance.
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= Advised officers and members of Order of Omega, Greek Ambassadors, and GAMMA.

= Advised officers and members of Greek Board in the planning of Greek Week and the Greek

Awards Banquet.
= Assisted fraternity and sorority scholarship chairs in developing long term goals.
=  Tracked fraternity and sorority grades and member statistics.
=  Supervised graduate interns.

Assistant Director of Student Activities
University of West Georgia, Carrollton, Georgia
September 1994 - August 1997

= Advised the Black Student Alliance and actively provided professional leadership and guidance to

officers and various committees.

Coordinated Black History Month activities.

Developed and maintained the Black Cultural Resource Center.

Advised Panhellenic Council, Black Greek Council, and Gamma Sigma Alpha.
Coordinated the registration process for student organizations.

Served as a consultant to registered student organizations and their advisors.

Assisted student organizations and University departments in creating and implementing
leadership development programs for student leaders.

Conducted “Diversity 101" workshops for student leaders.

Developed, implemented, and maintained campus-wide community service program.
Selected, trained, and supervised student workers in the production of identification cards.
Developed and revised all office publications.

RELATED EXPERIENCE

University Judicial Hearing Officer
Florida State University, Tallahassee, Florida
January 2000 - September 2004

Instructor, First Year Experience
Florida State University, Tallahassee, Florida
Fall - 1999, 2001, 2002, 2003 & Summer 2004

Graduate Assistant, Hardee Center for Women in Higher Education
Florida State University, Tallahassee, Florida
August 1997 - May 1999

SELECTED UNIVERSITY COMMITTEES

Co-Chair, Student Affairs Policy Review Committee, Virginia Tech

Co-Chair, Curiosity Aspiration Committee, Virginia Tech

Member, Creativity and Innovation Advisory Board, Virginia Tech

Member, NPHC Vision and Planning Committee, Virginia Tech

Chair, Student Affairs Professional Development Committee, Millersville University
Member, President’s Commission on the Status of Women, Millersville University
Member, Council for Institutional Effectiveness & Accountability, Millersville University
Member, Institutional Identity Committee, Millersville University

Member, Alcohol and Other Drugs Steering Committee, Millersville University
Member, Student Memorial Center Renovation Committee, Millersville University
Chair, Dean of Students Professional Development Committee, Florida State University
Member, University-Wide Public Safety Committee, Florida State University
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Beaufort County Boards/Commissions Application

Item 2.

Date Name
11/12/2021 ] [ Carolyn Banner
Beaufort County Voter Registration Number Occupation
Professor
Phone (Home) Phone (Office) Email
Home Address
City State Zip Code
BEAUFORT ’ [ SC ] ‘ 29907
Mailing Address
City State Zip Code
BEAUFORT ’ [ SC ] ‘ 29907
District Ethnicity
] [ African American

Presently Serving on a Board/Agency/Commission/Authority or Committee?

o Yes O No

If Yes, what is the name of the board and when does term expire?

Beaufort Jasper Higher Education Commission---June 2022

BOARDS AND COMMISSIONS

Accomodations Tax (2% State)

Top Three Priorities: Please indicate by placing a "1", "2", or "3" alongside your choices.
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Alcohol and Drug Abuse

Assessment Appeals

Beaufort County Transportation

Beaufort -Jasper Economic Opportunity

Beaufort -Jasper Water & Sewer

Beaufort Memorial Hospital

Bluffton Township Fire

Burton Fire

Coastal Zone Management Appellate (inactive)

Construction Adjustments and Appeals

Daufuskie Fire

Design Review

DSN

Economic Development Corporation

Item 2.
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Forestry (inactive)

Historic Preservation Review

Keep Beafort County Beautiful

Lady's Island / St. Helena Island Fire

Library

Lowcountry Council of Governments

Lowcountry Regional Transportation Authority

Parks and Recreation

Planning *

Rural and Critical Lands Preservation

Sheldon Fire

Social Services (inactive)

Solid Waste and Recycling

Southern Beaufort County Corridor Beautification

Stormwater Management Utility

Item 2.
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— Zoning

Beaufort County Planning Commission

Supplemental Application Questionnaire

This questionnaire will assist the County Council in assessing your qualifications and experience for the Planning
Commission vacancy.

Please explain why you want to serve on the Planning Commission.

What qualifications, experience and expertise make you a good candidate for the Planning Commission?

What role do you feel the Planning Commission plays in making Beaufort County a desirable community in which
to live and work?

What do you believe are the most important planning issues facing the County during the next five years?
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What previous experience have you had in serving on a Planning Commission? Give some examples of the it{ iem 2.

typically handled by the Planning Commission.

Attachments

' [ Carolyn Mack Banner.resume.doc ]
L Ew :
: [ sig_se_signature_1_odU3MNJOm-1636734453067.png }

84




Item 2.

SELECTED PROFESSIONAL & COMMUNITY INVOLVEMENT

Faculty Member, ACPA Mid-Level Management Institute

Cluster Facilitator, LeaderShape, Allerton Conference Center

Faculty Member, ASCA Gehring Academy for Student Conduct Administration

Facilitator, Undergraduate Interfraternity Institute

Planning Committee, Faculty Women of Color in the Academy Conference

ACPA Institute for Aspiring Senior Student Affairs Officers

ACPA Mid-Level Management Institute

Introduction to Restorative Practices & Using Circles Effectively, International Institute for Restorative
Practices

StrengthsQuest Educator Seminar

ACPA Cultural Study Tour, Ghana

Management Academy, University Organizational and Professional Development, Virginia Tech
Women’s Leadership & Mentoring Program, Virginia Tech

Member, ACPA Commission for Spirituality, Faith, Religion and Meaning

Member, Student Affairs Administrators in Higher Education - NASPA

Member, American College Personnel Association - ACPA

Mentor, ACPA Coalition for Women's Identities

Mentor, Women'’s Leadership & Mentoring Program, Virginia Tech

Board of Directors, Women’s Resource Center of the New River Valley

Board or Directors, Urban League of Lancaster County
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Carolyn M. Banner

PROFESSIONAL PROFILE

¢ Over twenty years’ experience in education: administration, counseling, teaching and
program design.

¢ Extensive work with diverse population, minorities, non-traditional students and the
academically challenged.

¢ Extensive background in counseling, instructing and program development.

¢ Self-motivated and ability to work independently and coordinate with others.

EDUCATION

Walden University, Minneapolis, Minnesota
Ph.D., Education

University of South Carolina, Columbia, SC
M.P.H., Health Education

Voorhees College, Denmark, SC
B.S., Biology

Harvard University, Cambridge, MA
Summer Institute

PROFESSIONAL SKILLS
SUPERVISON AND ADMINISTRATION

¢ Coordinated, recruit and market the University of South Carolina-Columbia distance
education graduate programs to district superintendents and businesses in Beaufort,
Charleston, Walterboro and Myrtle Beach.

¢ Developed and negotiated contracts with school districts for undergraduate and
graduate courses.

¢ Recruited and hired faculty for on site graduate courses.

¢ Directed the planning, development and supervision of the College Assessment and
Testing Program, Job Placement, and off - campus student services.

¢ Administered career planning assessment instruments. (Myers Briggs, SDS, Kuder,
Strong Campbell, CAPS)

¢ Coordinated and plan special activities and events for students (New Student
Orientation, Career Fairs)

¢ Compiled and analyzed statistical data to document program performance.

¢ Wrote quarterly and final program evaluations reports.

¢ Developed and managed program budgets; monitor program expenditures for

adherence to College and Federal guidelines; responsible for over $200,000 annually.

¢ Assisted with Student Appeals cases.
¢ Directed the Single Parent/Homemaker Program and Gender Equity Program to
include scheduling and coordinating all activities specified in the grant proposal.

Item 2.

86




LEADERSHIP

¢ Represented USC Extended Campus at local and state meetings.

¢ Represented USC Extended Campus at corporate and colleges/universities career fairs.
¢ Conducted needs assessment to determine program need for program expansion.

¢ Coordinated and planned special activities and events for students (New Student

¢ Developed, planned and taught the first College Orientation course for new students

¢ Designed a career-planning program for middle and high school students entitled,
“Careers and Choices;” program was implemented in 8 high schools.

¢ Directed the new service delivery system into one-stop concept; recognized by the
National Council of Student Development as an exemplary program.

¢ Wrote annual grant proposals; successfully received funding each year.

¢ Planned and organized state conference for counselors in the SC Technical College
system; over 100 individuals participated.

COMMUNICATION

¢ Presented informational sessions to local groups on USC Extended Campus programs.

¢ Advised distance education students and assisted with online registration.

¢ Conducted over 100 workshops on career planning, study skills, and women health
issues. Frequent guest speaker to various community agencies.

¢ Published articles in professional journal and newsletter.

¢ Taught on the college level for 8 years.

¢ Taught a graduate credit course for Coastal Carolina University.

¢ One of 6 instructors featured on CD-ROM’s developed by the South Carolina
Department of Education for statewide distribution on career planning issues.

¢ Coordinated professional training for Student Services staff.

Orientation, Career Fairs)

COUNSELING AND INTERVIEWING

* & & & 6 o o

Provided crisis intervention and referral for college students.

Conducted intake interviews and develop individual career plans for students.
Provided academic, career, and personal counseling to new and continuing students.
Faculty advisor for Career Development students.

Administered career planning assessment instruments.

Provided group-counseling activities, and test interpretation.

Advised and register high school students for college courses.

COMMUNITY RELATIONS AND TRAINING

*

*

Served as agency liaison to high school schools and various community organizations.

Organized and coordinate training sessions for staff and community members.
Designed and conduct informational workshops on numerous career development
issues.

Managed, plan, develop and implement programs and services that guide new and
enrolled students.

Scheduled and coordinate retention activities.

Coordinated and organize orientation program for new students.

Scheduled and conduct career planning and employability skills workshops.

Item 2.
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EMPLOYMENT HISTORY

Adjunct Faculty (2008-Current)
Director, Opportunity Scholars Program (2009- 2016)

Director/Adjunct Faculty (2004-2008)
University of South Carolina-Extended Campus- Coastal Region
Beaufort, SC

Director of Student Services (1988 - 2004)
Technical College of the Lowcountry, Beaufort, SC

Director of Career Planning and Job Placement (1987 - 1988)
Technical College of the Lowcountry, Beaufort, SC

New Horizons Coordinator (1986 - 1987)
Technical College of the Lowcountry, Beaufort, SC

District Director of Health Education (1984 - 1986)
Department of Health and Environmental Control, Orangeburg, SC

Executive Director (1983 - 1984)
Columbia Free Clinic, Columbia, SC

Director of Counseling (1981 - 1983)
Women's Medical Clinic, Washington, DC

Health Educator (1979 - 1981)
Urban Health Center, Savannah, GA

CONSULTATION

Kennesaw State University, Instructor, 2001-2002
Options Resource Outplacement Services, Consultant, 1995-1996
South Carolina Alliance of Tech Prep/STW, 2003

PROFESSIONAL AFFILIATIONS

National Council of Instructional Administrators
Leadership Beaufort
South Carolina Placement Association
South Carolina Counseling Association
South Carolina Women Work
National Council of Student Development
National Career Development Association

HONORS & AWARDS

Leaders for Change, National Institute for Leadership Development
Educator of the Year-Administrator/Manager Category

Item 2.
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Leadership Beaufort
Chair, SC Technical College Counseling Peer Group
Certified Career Development Facilitator Instructor
Master Career Development Professional

TEACHING

Personal and Community Health (HPEB 321)
University 101-Student in the Unviversity
Health Education for the Elementary School (HPEDA 331)

COMPUTER SKILLS

Microsoft Word
Microsoft Excel
Microsoft PowerPoint
Social Media

Item 2.
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Item 3.

BEAUFORT COUNTY COUNCIL
AGENDA ITEM SUMMARY

ITEM TITLE:

Recommended Changes to Beaufort County Procurement Code, Division 4 concerning approval thresholds and
to request additions to the current exemption section-approved by Finance Committee on October 18, 2021.

MEETING NAME AND DATE:

County Council Meeting October 25, 2021

PRESENTER INFORMATION:

Dave Thomas, CPPO, Purchasing Director and Kurt Taylor General Council

(10 minutes)

ITEM BACKGROUND:

The current Beaufort County Procurement Code, Division 4 was last updated in February 2014. The
recommended threshold changes require an update to the current staff titles and their authority. The
recommended increase to thresholds for staff approval takes into consideration the dramatic change in prices
due to inflation, COVID 19, and the availability of Goods and Services requested by staff. The recommended
additions to the exemption section is mainly due to the lack of qualified vendors and in most cases there is
only one source available to provide the requested Goods or Services. Requesting quotes for these new
exemptions is not the best procurement practice and is not practical.

PROJECT / ITEM NARRATIVE:

The attached recommended procurement code changes will increase the approval thresholds for Department
Heads, Purchasing Director, Budget Director, County Administrator, Committees and Council. Staff is also
recommending adding additional Goods and Services exemptions to the Code. Some of the major justifications
for requesting the code changes are due to the current market for Goods and Services (inflation, increased
cost) and the outbreak of COVID 19. Note, COVID 19 has contributed to reducing the number of available
vendors and their ability to provide/deliver some services and supplies to the County. Furthermore, changing
our thresholds and adding exemptions as requested by staff will improve our processes and provide a code for
staff to follow, which is more in-line with “Best Practices’ used by similar organizations.

FISCAL IMPACT:

NA

STAFF RECOMMENDATIONS TO COUNCIL:

Approve or Deny the recommended changes to the Procurement Code

OPTIONS FOR COUNCIL MOTION:

The Finance Committee approved the recommendation as stated in the attachments and request approval by
County Council and possible First Reading.
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ORDINANCE 2021/

TEXT AMENDMENT TO BEAUFORT COUNTY CODE OF ORDINANCES: ARTICLE
VII1, DIVISION 4, SECTION 2-508; SECTION 2-509; SECTION 2-513; SECTION 2-517,;
AND SECTION 2-541 TO UPDATE ADMINISTRATIVE CHANGES, TO PROVIDE
NECESSARY CONTRACT DOLLAR THRESHOLD CHANGES AND TO UPDATE
EXEMPTION PROVISIONS AND PROCEDURES.

WHEREAS, added text is highlighted in yellow and underlined.

Adopted this __ day of NOVEMBER 2021.

COUNTY COUNCIL OF BEAUFORT COUNTY

By:
Joseph Passiment, Chairman

ATTEST:

Sarah W. Brock, JD, Clerk to Council
Chronology:
Third Reading: November 22, 2021 / Vote
Second Reading: November 8, 2021 / Vote
Public Hearing: November 8, 2021

First Reading: October 25, 2021 / Vote

Item 3.

91




Sec. 2-508.

- Establishment, appointment and qualifications of purchasing director.

(@

Establishment of position. There is created the position of purchasing director, who shall be
the county's principal public procurement official. The purchasing director shall report to
the Assistant County Administrator, Finance (ACA, Finance).

Sec. 2-509.

- Authority and duties of purchasing director.

(a)

Principal public procurement official. The purchasing director shall serve as the principal
public procurement official of the county and shall be responsible for the procurement of
supplies, services, and construction in accordance with this division, as well as the
management and disposal of supplies.

Duties. In accordance with this division, the purchasing director shall:

(1)

Purchase. Purchase all supplies, materials, equipment, and contractual services required
by county agencies and perform the purchasing-related functions required of the
purchasing director in this division.

Negotiate contracts. Negotiate contracts for personal services, submit them for approval,
and award as provided in this division.

Use standard specifications. Use standard specifications wherever they are applicable to
purchase orders and contracts, and ensure compliance with such specifications through
adequate inspection of deliveries.

Transfer between agencies. Transfer between agencies supplies, materials, and
equipment that are no longer needed by a holding agency but that can be used by the
receiving agency.

Exchange, trade in and sell. Exchange, trade in or sell those supplies, materials and
equipment which are surplus, obsolete or unused and which are found by the county
administrator not to be required for public use.

Item 3.
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(@)

(e)

Develop standard forms and conditions. Develop, with the approval of the county attorney
as to legal sufficiency, standard forms and conditions of invitations to bid and purchase
orders and contracts; develop and prescribe the use by agencies of other forms
required in carrying out this division, and amend or eliminate any such forms.

Acquire and dispose of real property. Upon request of the county council and subject to its
approval of each transaction, perform all delegable functions in connection with
acquisition and disposal of real property.

(8)

Perform other duties. Perform other duties as assigned by the county administrator and
ACA, Finance.

Operational procedures. Consistent with this division, the purchasing director shall adopt
operational procedures relating to the execution of his duties.

Dollar limitations. Provided that funds have been preapproved by the county council as part
of the budget process, an award is made to the lowest responsive and responsible bidder,
the contracting authority for the county, except as otherwise provided in section 2-512
pertaining to authority to contract for certain services, section 2-513 pertaining to exemption
and section 2-514 pertaining to exemption for real property, shall be as follows:

(M
Purchasing Director, Budget Director $50,000.00 or less.

(2)

County administrator or his designee, over_$50,000.00, but less than $150,000.00. The County
Administrator may approve contract renewals and be exempt from the dollar limitations on expenditure
authority identified in this Section 2-509-Authority and duties of purchasing director, paragraph (d-e)
Dollar limitations in paragraphs (1-4) provided that the funds have been approved by the county council
as part of the annual budget appropriation process, and that any expenditure of funds regardless of the
amount will not result in a budget deficit.

3)

Council committee, over $150,000.00, but less than $250,000.00.
(4)

The county council, $250,000.00 and over.

Item 3.
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Item 3.

Elected and appointed officials. Provided that funds have been approved by the county
council as part of the annual budget appropriation process, and that any expenditure of
funds regardless of the amount will not result in a budget deficit within any elected official's
office, the sheriff, auditor, treasurer, clerk of court, coroner, solicitor, public defender,
probate judge, and magistrates shall be exempt from the dollar limitations on expenditure
authority identified above provided that they shall comply with all of [the] provisions of
competitive purchasing as may be required by South Carolina law and the Beaufort County
Purchasing Ordinance. The county council may request such reports and information, as it
deems necessary and prudent on the purchasing activities of these offices to ensure
compliance with these provisions.

(Code 1982, § 12-10; Ord. No. 99-14, 5-24-1999; Ord. No. 2014/4, 2-10-2014)

Sec. 2-513. - Exemption from procedures.

The County Council may, by resolution, exempt specific supplies or services from the purchasing procedures
required in this Code. The following supplies and services shall be exempt from the purchasing procedures
required in this division; however, the purchasing director for just cause may limit or withdraw any
exemptions provided for in this section:

1)
Works of art for museum and public display.
)
Published books, library books, maps, periodicals, technical pamphlets.
@)
Copyrighted educational films, filmstrips, slides and transparencies.
(4)
Postage stamps, postal fees, and U.S. Post Office box rentals.
(%)
Professional dues, membership fees, seminar registration fees, and Professional
training.
(6)
Medicine and drugs.
()
Utilities including gas, electric, water and sewer.
(8)

Advertisements in professional publications or newspapers. Add-Advertising time and space in radio,
television, and social media platforms including local Chamber of Commerce.

(9) Legal Services, which must be approved by the County Administrator or County Council.

94




Item 3.

(10) Add- Fixed Wing and Rotary Wing Aircraft Maintenance.

Sec. 2-517. - Small purchases.

Any contract not exceeding $35,000.00 shall be made in accordance with the small purchase
procedures established in regulations and updated periodically by the purchasing director;
provided, however, that purchase requirements shall not be artificially divided so as to
constitute a small purchase under this section.

(Code 1982, § 12-18)

Sec. 2-521. - Requisition required.

Department heads shall use requisitions for goods or services for the operation of the
department. Requisitions shall be processed according to the steps outlined in the purchasing
administrative regulations.

(Code 1982, § 12-22)

Sec. 2-522. - Purchase order required.

Any purchase made with county funds shall be recorded on a purchase order bearing the
quantity and description of each item to be purchased. If exceptions are made by the
purchasing director, a control system shall be in effect.

(Code 1982, § 12-23)

Sec. 2-541. - Fiscal responsibility.

Every contract modification, change order, or contract price adjustment in excess of ten percent
of the original price under a contract with the county pursuant to this division shall be subject
of prior approval by the Purchasing Director and Budget Director.-The requesting department
must provide a copy of the approved electronic CO form to the Purchasing Department.
Purchasing will attach a copy of the approved CO to the contract file before proceeding with the
CO process. The Department may proceed with the CO once they receive a copy of the updated
purchase order. The CO must not exceed the overall budget, which was approved by County
Council.

(Code 1982, § 12-42)
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Procurement Code Recommended Changes By Staff

Sec. 2-508.

(a)

- Establishment, appointment and qualifications of purchasing director.

Establishment of position. There is created the position of purchasing director, who shall be
the county's principal public procurement official. The purchasing director shall report to
the Assistant County Administrator, Finance (ACA, Finance).

Sec. 2-509.

(@

- Authority and duties of purchasing director.

Principal public procurement official. The purchasing director shall serve as the principal
public procurement official of the county and shall be responsible for the procurement of
supplies, services, and construction in accordance with this division, as well as the
management and disposal of supplies.

Duties. In accordance with this division, the purchasing director shall:

(1)

Purchase. Purchase all supplies, materials, equipment, and contractual services required
by county agencies and perform the purchasing-related functions required of the
purchasing director in this division.

Negotiate contracts. Negotiate contracts for personal services, submit them for approval,
and award as provided in this division.

Use standard specifications. Use standard specifications wherever they are applicable to
purchase orders and contracts, and ensure compliance with such specifications through
adequate inspection of deliveries.

Transfer between agencies. Transfer between agencies supplies, materials, and
equipment that are no longer needed by a holding agency but that can be used by the
receiving agency.

Exchange, trade in and sell. Exchange, trade in or sell those supplies, materials and
equipment which are surplus, obsolete or unused and which are found by the county
administrator not to be required for public use.

Item 3.

96




Item 3.

Develop standard forms and conditions. Develop, with the approval of the county attorney
as to legal sufficiency, standard forms and conditions of invitations to bid and purchase
orders and contracts; develop and prescribe the use by agencies of other forms
required in carrying out this division, and amend or eliminate any such forms.

Acquire and dispose of real property. Upon request of the county council and subject to its
approval of each transaction, perform all delegable functions in connection with
acquisition and disposal of real property.

(8)

Perform other duties. Perform other duties as assigned by the county administrator and
ACA, Finance.

(@)

Operational procedures. Consistent with this division, the purchasing director shall adopt
operational procedures relating to the execution of his duties.

Dollar limitations. Provided that funds have been preapproved by the county council as part
of the budget process, an award is made to the lowest responsive and responsible bidder,
the contracting authority for the county, except as otherwise provided in section 2-512
pertaining to authority to contract for certain services, section 2-513 pertaining to exemption
and section 2-514 pertaining to exemption for real property, shall be as follows:

(1)
Purchasing Director, Budget Director $50,000.00 or less.
(2)

County administrator or his designee, over $50,000.00, but less than $150,000.00. The County
Administrator may approve contract renewals and be exempt from the dollar limitations on
expenditure authority identified in this Section 2-509-Authority and duties of purchasing director,
paragraph (d-e) Dollar limitations in paragraphs (1-4) provided that the funds have been approved by
the county council as part of the annual budget appropriation process, and that any expenditure of
funds regardless of the amount will not result in a budget deficit.

3)

Council committee, over $150,000.00, but less than $250,000.00.
(4)

The county council, $250,000.00 and over.
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(e)

Elected and appointed officials. Provided that funds have been approved by the county
council as part of the annual budget appropriation process, and that any expenditure of
funds regardless of the amount will not result in a budget deficit within any elected official's
office, the sheriff, auditor, treasurer, clerk of court, coroner, solicitor, public defender,
probate judge, and magistrates shall be exempt from the dollar limitations on expenditure
authority identified above provided that they shall comply with all of [the] provisions of
competitive purchasing as may be required by South Carolina law and the Beaufort County
Purchasing Ordinance. The county council may request such reports and information, as it
deems necessary and prudent on the purchasing activities of these offices to ensure
compliance with these provisions.

(Code 1982, § 12-10; Ord. No. 99-14, 5-24-1999; Ord. No. 2014/4, 2-10-2014)

Sec. 2-513. - Exemption from procedures.

The County Council may, by resolution, exempt specific supplies or services from the purchasing procedures
required in this Code. The following supplies and services shall be exempt from the purchasing procedures
required in this division; however, the purchasing director for just cause may limit or withdraw any
exemptions provided for in this section:

1)
Works of art for museum and public display.
)
Published books, library books, maps, periodicals, technical pamphlets.
@)
Copyrighted educational films, filmstrips, slides and transparencies.
(4)
Postage stamps, postal fees, and U.S. Post Office box rentals.
(5)
Professional dues, membership fees, seminar registration fees, and Professional
training.
(6)
Medicine and drugs.
()
Utilities including gas, electric, water and sewer.
@)

Advertisements in professional publications or newspapers. Add-Advertising time and space in radio,
television, and social media platforms including local Chamber of Commerce.

(9) Legal Services, which must be approved by the County Administrator or County Council.

Item 3.
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(10) Add- Fixed Wing and Rotary Wing Aircraft Maintenance.

Sec. 2-517. - Small purchases.

Any contract not exceeding $35,000.00 shall be made in accordance with the small purchase
procedures established in regulations and updated periodically by the purchasing director;
provided, however, that purchase requirements shall not be artificially divided so as to
constitute a small purchase under this section.

(Code 1982, § 12-18)

Sec. 2-521. - Requisition required.

Department heads shall use requisitions for goods or services for the operation of the
department. Requisitions shall be processed according to the steps outlined in the purchasing
administrative regulations.

(Code 1982, § 12-22)

Sec. 2-522. - Purchase order required.

Any purchase made with county funds shall be recorded on a purchase order bearing the
quantity and description of each item to be purchased. If exceptions are made by the
purchasing director, a control system shall be in effect.

(Code 1982, § 12-23)

Sec. 2-541. - Fiscal responsibility.

Every contract modification, change order, or contract price adjustment in excess of ten percent
of the original price under a contract with the county pursuant to this division shall be subject
of prior approval by the Purchasing Director and Budget Director.-The requesting department
must provide a copy of the approved electronic CO form to the Purchasing Department.
Purchasing will attach a copy of the approved CO to the contract file before proceeding with the
CO process. The Department may proceed with the CO once they receive a copy of the updated
purchase order. The CO must not exceed the overall budget, which was approved by County
Council.

(Code 1982, § 12-42)
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Department Head Threshold
From To
$ 10,000 $ 15,000

Cities and Counties
Berkeley Charleston Dorchester Beaufort Richland Hilton Head Bluffton

S 10,000 $ 10,000 $ 10,000 $ 10,000 $ 15,000 $ 25,000 S 50,000

Department Head Approvals

Georgetown
Bluffton
Hilton Head

Richland

Beaufort
Dorchester

Charleston

Berkeley

$

o

$10,000 $20,000 $30,000 $40,000 $50,000 $60,000

Note: All other entities (Greenville, Horry, Lexington &
Spartanburg) are $10,000 or less
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$

Georgetown

Greenville

50,000

Horry

Lexington

Spartanburg

$10,000 or less
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Purchasing and/or Budget Director Threshold
From To
$ 10,000 $ 50,000

Cities and Counties

Dorchester  Hilton Head Bluffton Lexington Spartanburg Beaufort Berkeley

S 5,000 $ 5,000 $ 10,000 $ 25,000 S 30,000 S 50,000 S 50,000

Purchasing/Budget Director Approval

Richland
Charleston
Greenville
Georgetown
Berkeley

Beaufort
Spartanburg
Lexington
Bluffton
Hilton Head
Dorchester

A

W
o

$20,000 $40,000 $60,000 $80,000 $100,000 $120,000

Note: If the item was approved in the current budget, the
Purchasing Director may approve the item. Otherwise,
approval must be sought through the Budget Director with an
amendment from another line item.
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$

Georgetown

Greenville

Charleston

50,000 S

70,000 S

100,000 $

Richland
100,000

Horry
Unlimited
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Advertising Threshold
From To
$ 25,000 $ 35,000

—

Cities and Counties
Richland Bluffton Hilton Head Horry Lexington Spartanburg Georgetown

S 15,000 $ 25,000 S 25,000 $ 25,000 S 25,000 S 30,000 S 30,000

Advertising Threshold

Dorchester
Charleston
Berkeley
Greenville

A

Beaufort
Georgetown
Spartanburg
Lexington
Horry
Hilton Head
Bluffton

Richland

$

o

$10,000 $20,000 $30,000 $40,000 $50,000 $60,000 $70,000 $80,000

Note: If the purchase is over $35,000 and not available on a
state, cooperative, or GSA contract, the Goods or Services
must be publically advertised in accordance with our
procurement code. This does not apply to our prequalified lists
pre-qualified under 50K A & E and Contractor lists.
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$

Beaufort

Greenville

35,000 S

35,000 S

Berkeley

50,000 S

Charleston

Dorchester

50,000 S

75,000
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Administrator/Manager Threshold
From To
S 50,000 $ 100,000

Cities and Counties
Charleston Lexington Beaufort Bluffton Georgetown Richland Hilton Head

S 50,000 S 50,000 S 100,000 $ 100,000 $ 100,000 $ 100,000 $ 750,000

Administrator/Manager Threshold

Hilton Head

Richland
Georgetown

Bluffton

A

Beaufort

Lexington

Charleston

S0 $100,000 $200,000 $300,000 $400,000 $500,000 $600,000 $700,000 $800,000

Note: If the item was approved in the current budget, the
Purchasing Director may approve the item. Otherwise,
approval must be sought through the Budget Director with an
amendment from another line item.
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Dorchester
S 5,000,000

Berkeley

Unlimited

Greenville

Unlimited

Horry

Spartanburg

Unlimited

Unlimited

Item 3.
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Item 3.

Summary of Purchasing Thresholds

Purchasing Thresholds old New Department H
Department Heads S 10,000 S 15,000

Advertise for IFB/RFP/FRQ S 25,000 S 35,000

Purchasing/Budget Director S 25,000 S 50,000 Adverti
Administrator S 50,000 S 100,000

Committee S 100,000 S 200,000

Council Above $100,000 Above $200,000 purchasing/Budget Direc

Administre

Commit

Cou

110




ead

sed

tor

itor

‘tee

ncil
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Purchasing Thresholds

$25,000

$50,000

$75,000

$100,000

$125,000

$150,000

$175,000

$200,000

>

$225,000
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Council

Committee.dministratcng/Budget Advertisediartment Hi

$

Item 3.
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PO
$ 3,000
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Item 3.

Exclusions/Exemptions-Price must be fair and reasonable.

Goods, Services or Other Expenditures that, by nature of what they are, may render the requirement to «

Current Exemption Examples:
Utilities

Membership Dues

Postal stamps and fees
Education/Training

Additional Exclusions:

PO Box rentals

Aircraft Maintenance

Legal Fees

Advertising time and space in radio, television, and social media platforms

Other Changes

The County Administrator may approve contract renewals and be exempt from the dollar limitations
on expenditure authority identified in this Section 2-509-Authority and duties of purchasing director,
paragraph (d-e) Dollar limitations in paragraphs (1-4) provided that the funds have been approved by
the county council as part of the annual budget appropriation process, and that any expenditure of
funds regardless of the amount will not result in a budget deficit.
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obtain 3 quotes impractical. Normally only one source is available.
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Beaufort County Department Heads and Staff Comments
Supporting the Procurement Code Changes

ACA-Public Safety:
In reference to the changes for Division 4, Procurement Code:

AS the ACA for the Public Safety Division, | support the presented changes to the threshold amounts in
the procurement code. The vast majority of our everyday business is between $1 and $100,000; the
change will help departments with their everyday operational needs. | am a firm believer that all
Ordinances and Policies should be reviewed and changed as necessary to keep up with our changing
times.

Director Mosquito Control:

1) The recommended Procurement Code changes will encourage an efficient and effective work
flow for various County procurement actions

2) Standardize cost-saving procurement actions within a timely manner

3) Simplify the procurement processes among County Council, various County committees, and/or
County staff

Human Resources Director:

| do not have any specific comment other than the changes seemed to be practical and in the spirit of
improving the efficiency and agility of the purchasing process. Good work. Thanks for the opportunity
to review.

Airports Director:

We like what you are doing and definitely support it. There have been times in the past when important
projects that may not qualify, as emergencies but are still time-sensitive have been difficult to
accomplish because of lower thresholds and the time it takes to get through the “pipeline.” Therefore,
the Purchasing Departments plan to align better with other counties similarly sized and situated is a very
positive one.

ACA-Engineering:

| fully support this endeavor! An update to this ordinance will significantly allow staff to perform the
functions of the County in a more expeditious manner. The change will require fewer resources manage
and will allow staff to deliver projects and services more swiftly. | think the documentation detailing the
number of expenditures in the proposed range of values displays that this is a small portion of County
operations and this level of expenditures does not adversely affect the County’s financials. Way to go!!!

Item 3.
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BEAUFORT COUNTY COUNCIL
AGENDA ITEM SUMMARY

Iltem 4.

ITEM TITLE:

AN ORDINANCE AUTHORIZING THE EXECUTION AND DELIVERY OF AN ACCESS AND
UTILITY EASEMENT FOR A PORTION OF A RIGHT OF WAY OWNED BY BEAUFORT
COUNTY KNOWN AS CASSIDY DRIVE OFF BUCKWALTER PARKWAY IN BULFFTON
TOWNSHIP SOUTH CAROLINA

MEETING NAME AND DATE:

County Council Meeting 10-25-21

PRESENTER INFORMATION:

Jared Fralix, P.E., Assistant County Administrator, Engineering

(5 Minutes)

ITEM BACKGROUND:

Item was approved at PFC on 10-18-21
The County ownership of Cassidy Drive is recorded in Deed Book 3710 at Page147 on 10-24-2018.

PROJECT / ITEM NARRATIVE:

BJWSA has requested an Access and Utility Easement to for a portion of parcel R610 022 000 1125 0000
located on Cassidy Drive off Buckwalter Parkway in Bluffton Township.

FISCAL IMPACT:

N/A

STAFF RECOMMENDATIONS TO COUNCIL:

Staff recommends approval of Access and Utility Easement to BJWSA

OPTIONS FOR COUNCIL MOTION:

Motion to either Approve or Deny Access and Utility Easement to BISWA.

Next Step — 3 readings and public hearing by County Council
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EXHIBIT A

“Access and Utility Easement”




This instrument was prepared by the law firm of
Tupper, Grimsley, Dean & Canaday, P.A.

611 Bay Street

Beaufort, SC 29902

843/524-1116

TG&D File #0075

STATE OF SOUTH CAROLINA )
) ACCESS AND UTILITY EASEMENT
COUNTY OF BEAUFORT )

THIS AGREEMENT made this day of , 2021, by and between
Beaufort County (hereinafter referred to as "Grantor") whose address is PO Box 1228, Beaufort,
SC 29902, and Beaufort-Jasper Water & Sewer Authority of 6 Snake Road, Okatie, South
Carolina 29909 (hereinafter referred to as “Grantee”).

WHEREAS, the Grantor is the owner of the property described herein, known as Cassidy
Drive, a portion of Buckwalter, Town of Bluffton, Beaufort County, South Carolina; and

WHEREAS, Grantor desires to grant to Grantee a permanent utility easement.

NOW, THEREFORE, KNOW ALL MEN BY THESE PRESENTS that Beaufort
County, for and in consideration of the sum of TEN AND NO/100 DOLLARS ($10.00), and no
other valuable consideration, in hand paid, the receipt and legal sufficiency of which is hereby
acknowledged, has bargained and sold, and by these presents, subject to the terms and conditions
contained herein, does bargain, sell, convey, transfer and deliver unto Grantee a permanent
utility easement and right-of-way, including the perpetual rights to enter upon the real estate
hereinafter described, for the purposes intended herein, to-wit: to enter upon, construct, extend,
inspect, operate, replace, relocate, repair, and perpetually maintain upon, over, along, across,
through, and under the Easement Area, various water/sewer main and service lines, manholes,
hydrants, valves, meters, and other usual fixtures and appurtenances as may from time to time be
or become convenient to the transaction of its business, or that of municipal, public or private
systems, for the provision of water and sewer services to the Grantor's property, together with the
right of ingress, egress, and access to and from, and across and upon lands of Grantor as may be
necessary or convenient for the purposes connected therewith.

Together with the right, from time to time, to trim, cut, or remove trees, underbrush and
other obstructions that are over, under, or through a strip of land, within the Easement Area;
provided, however, any damage to the property of Grantor (other than that caused by trimming,
cutting, or removing) caused by BJWSA in maintaining or repairing said water/sewer main and
service lines, hydrants, valves, and meters, shall be borne by such Grantee. The parties to this
Agreement agree that if any patching or repair and/or replacement of pavement and/or curbing is
required as a result of the actions of BIWSA, said patchwork will be the sole responsibility of the
BJWSA. Notwithstanding the foregoing, BIWSA will be responsible to repair and/or replace
any other damage such Grantee causes to other utility lines servicing the Grantor’s property or
any permanent improvement thereupon and agrees to put the Easement Area, to include

Iltem 4.
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landscaping, back to its pre-construction condition (to the extent Grantee is responsible therefor).

The permanent easement and right-of-way hereby granted to the Grantee consists of a
parcel of land as hereinafter described on property as shown on the drawing referenced herein
and more particularly described as follows (herein referred to as "Easement Area"):

ALL that certain piece, parcel or tract of land, situate, lying and being in the Town of
Bluffton, Beaufort County, South Carolina, consisting of 0.01 acres, 473 SF, more or
less, lying within the right-of-way of Cassidy Drive as will be more fully shown and
identified as "Beaufort County Utility Easement" on that certain plat entitled "Easement
Plat, Access & Utility Easement within Cassidy Drive, Portion of Buckwalter" prepared

by Thomas & Hutton, certified by , SCPLS, dated
, a copy of which is recorded in the Office of the Register of Deeds for
Beaufort County, South Carolina, in Plat Book at Page

This being a portion of the property conveyed to the Grantor herein by deeds recorded in
the Office of the Register of Deeds for Beaufort County, South Carolina, in Records
Book 3710 at Page 141 and Deed Book 3710 at Page 147.

TAX REF: R610 022 000 1125 0000 (PORTION OF)

AND ALSO, the Grantor grants to the Grantee the right and authority to approve the
location of any additional utility easement that might be located within the above-described
easement.

To have and to hold said permanent easement unto the Grantee, its Successors and
Assigns, forever.

Grantor hereby covenants with the Grantee that it is lawfully seized and possessed of the
real estate above-described, that it has good lawful right to convey it, or any part thereof, and that
it will forever warrant and forever defend the title thereto against the lawful claims of its
successors and assigns.
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WITNESS the hands and seals of the undersigned the date and year first above-written.

Iltem 4.

IN THE PRESENCE OF: GRANTOR:
COUNTY OF BEAUFORT
By:
witness signature (authorized signature)
Eric L. Greenway
(printed name of witness) (printed name)

Its: County Administrator

Notary Public signature (printed title)

(printed name of Notary Public)

STATE OF SOUTH CAROLINA )
) PROBATE
COUNTY OF CHARLESTON )
PERSONALLY appeared before me the undersigned witness who made oath that s/he

saw the within named County of Beaufort by its

, sign, seal and as its act and deed, deliver the within written

instrument, and that s/he with the other witness above-named witnessed the execution thereof.

SWORN TO BEFORE ME, this day of , 2021.
(Notary Public signature) witness signature
(printed name of Notary Public) (printed name of witness)

Notary Public for South Carolina
My Commission Expires:
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IN THE PRESENCE OF: GRANTEE:
BEAUFORT-JASPER WATER &
SEWER AUTHORITY
By:
witness signature (authorized signature)
(printed name of witness) (printed name)
Its:
Notary Public signature (printed title)
(printed name of Notary Public)
STATE OF SOUTH CAROLINA )
) PROBATE
COUNTY OF BEAUFORT )

PERSONALLY appeared before me the undersigned witness who made oath that s/he

saw the within named Beaufort-Jasper Water & Sewer Authority by

its sign, seal and as its act and deed, deliver the within written

instrument, and that s/he with the other witness above-named witnessed the execution thereof.

SWORN TO BEFORE ME, this day of , 2021.
(Notary Public signature) witness signature
(printed name of Notary Public) (printed name of witness)

Notary Public for South Carolina
My Commission Expires:
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Ordinance No. 2021/

AN ORDINANCE AUTHORIZING THE EXECUTION AND DELIVERY OF AN
ACCESS AND UTILITY EASEMENT FOR APORTION OF ARIGHT OF WAY OWNED
BY BEAUFORT COUNTY KNOWN AS CASSIDY DRIVE OFF BUCKWALTER
PARKWAY IN BULFFTON TOWNSHIP SOUTH CAROLINA.

WHEREAS, Beaufort County owns real property (“County Parcel””) known as TMS No.
R610 022 000 1125 0000 Right of Way located in the Town of Bluffton, also known as Cassidy
Drive off of Buckwalter Parkway; and

WHEREAS, Beaufort Jasper Water Sewer Authority has requested that Beaufort County
grant an Access and Utility Easement of said property for the purpose of accessing, constructing
and servicing various water/sewer functions more particularly described in document entitled
“Access and Utility Easement” prepared by the Law firm of Tupper, Grimsley, Dean & Canandy,
P.A (attached as Exhibit “A”) and shown on a plat entitled "Easement Plat, Access & Utility
Easement within Cassidy Drive, Portion of Buckwalter” prepared by Thomas & Hutton, certified
by Robert K. Morgan, I11, SCPLS, preliminary dated 09/31/2021 attached as Exhibit “B”; and

WHEREAS, Beaufort County Council has determined that it is in its best interest to
authorize the execution and delivery of the requested Access and Utility Easement attached as
Exhibit “A” and more particularly shown as "Easement Plat, Access & Utility Easement within
Cassidy Drive, Portion of Buckwalter" attached as Exhibit “B”’; and

WHEREAS, S.C. Code Ann. § 4-9-130 requires that the transfer of any interest in real
property owned by the County must be authorized by Beaufort County Council and a public
hearing must be held.

NOW, THEREFORE, BE IT ORDAINED BY BEAUFORT COUNTY COUNCIL
that the County Administrator is hereby authorized to execute any and all necessary documents for
the conveyance of an Access and Utility Easement for a portion of a right of way owned by
Beaufort County and as described on the attached Exhibit “A” (Access and Utility Easement) and
Exhibit “B” (Easement Plat, Access & Utility Easement within Cassidy Drive, Portion of
Buckwalter).
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DONE this day of

2021.

ATTEST:

Sarah W. Brock, Clerk to Council

Third and Final Reading:
Public Hearing:

Second Reading:

First Reading:

COUNTY COUNCIL OF BEAUFORT COUNTY

By:

Iltem 4.

Joseph Passiment, Chairman
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BEAUFORT COUNTY COUNCIL
54 AGENDA ITEM SUMMARY

ITEM TITLE:

AN ORDINANCE DECLARING CERTAIN COUNTY OWNED REAL PROPERTY AS SURPLUS PROPERTY AND
AUTHORIZING THE COUNTY ADMINISTRATOR TO EXECUTE ANY AND ALL NECESSARY DOCUMENTS TO SELL
REAL PROPERTY IDENTIFIED AS TMS NO. R700 036 000 13J 0000, R700 036 000 0112 0000, R700 036 000 0109
0000, R700 036 000 002C 0000 AND R600 036 000 001B 0000

MEETING NAME AND DATE:

Finance Committee, 10/12/2021

PRESENTER INFORMATION:

Brittany Ward, Deputy County Attorney
10 Minutes

ITEM BACKGROUND:

County staff presented to County Council on August 19, 2021 at a Special Called meeting.

PROJECT / ITEM NARRATIVE:

County staff and legal department reviewed County owned real property and have determined that the
use of real property identified as TMS NO. R700 036 000 13J 0000, R700 036 000 0112 0000, R700 036
000 0109 0000, R700 036 000 002C 0000 AND R600 036 000 001B 0000 has discontinued. The
properties are vacant and unoccupied. Appraisals on the aforementioned properties have or will be
completed prior to advertising the sale of the property.

FISCAL IMPACT:

The sale of real property will be for an amount equal to or greater than fair market value.

STAFF RECOMMENDATIONS TO COUNCIL:

Approve to sell surplus properties.

OPTIONS FOR COUNCIL MOTION:

Disapprove.

Move forward to Council for First Reading on October 25, 2021.
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ORDINANCE 2021/

AN ORDINANCE DECLARING CERTAIN COUNTY OWNED REAL PROPERTY AS
SURPLUS PROPERTY AND AUTHORIZING THE COUNTY ADMINISTRATOR TO
EXECUTE ANY AND ALL NECESSARY DOCUMENTS TO SELL REAL PROPERTY
IDENTIFIED AS TMS NO. R700 036 000 13J 0000, R700 036 000 0112 0000,
R700 036 000 0109 0000, R700 036 000 002C 0000 AND R600 036 000 001B 0000

WHEREAS, Beaufort County (“County”) is the sole owner of the real properties with
TMS Nos. R700 036 000 13J 0000, R700 036 000 0112 0000, R700 036 000 0109 0000, R700
036 000 002C 0000 and R600 036 000 001B 0000; hereinafter individually referenced as
“Property” and collectively as “Properties”; and

WHEREAS, the County has determined that any use of the Properties has been
discontinued, thereby leaving the Properties vacant and unoccupied; and

WHEREAS, each Property shall be sold at or above the fair market value, whereby such
fair market value shall be determined by a licensed appraiser; and

WHEREAS, the County shall publicly advertise the sale of the Properties, and any bids
for purchase received shall be reviewed and accepted by the County Administrator, or his designee,
based on a purchase price and subsequent use of the property; and

WHEREAS, Beaufort County Council has determined that it is in the best interest of the
citizens of Beaufort County to declare the Properties as surplus property and to sell the Properties
upon such terms and conditions as may be most favorable to the County.

NOW, THEREFORE, BE IT ORDAINED by Beaufort County Council, that the above-
described Properties be declared surplus property and authorize the County Administrator to
execute any and all necessary documents to sell the surplus Properties upon such terms and
conditions as determined to be reasonably prudent and in the best interest of the citizens of
Beaufort County.

ADOPTED this day of 2021.

COUNTY COUNCIL OF BEAUFORT COUNTY

By:

Joseph F. Passiment, Chairman
ATTEST:

Sarah W. Brock, Clerk to Council
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PAIGE POINT AREA PROPERTIES

Item 5.

1. R700 036 000 002C 0000
616 Paige Point Road

2. R700 036 000 0112 0000
743 Paige Point Road

3. R700 036 000 0109 000

4. R700 036 000 013J 0000
465 Paige Point Bluff
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Item 6.

BEAUFORT COUNTY COUNCIL
AGENDA ITEM SUMMARY

ITEM TITLE:

AN ORDINANCE ADOPTING UPDATES TO THE SOUTHERN LOWCOUNTRY DESIGN MANUAL ($0.00)

MEETING NAME AND DATE:

Natural Resources Committee — November 1, 2021

PRESENTER INFORMATION:

Jared Fralix, ACE — Engineering
Neil Desai, P.E - Public Works Director (Alternate)
(5 min)

ITEM BACKGROUND:

January 11%, 2021 — County Council Approved adoption of Southern Lowcountry Design Manual
October 13, 2021 — Stormwater Utility Board approved proposed updates to the Southern Lowcountry
Design Manual.

PROJECT / ITEM NARRATIVE:

As Beaufort County has implemented the Southern Lowcountry Design Manual, staff has recognized the need
for updates to be made to stay current as knowledge in our field improves. Updates to this manual also

include process improvements for the development community in Beaufort County. The manual updates are
consistent with the regional standards for those who have adopted the Southern Lowcountry Design Manual.

FISCAL IMPACT:

There are no fiscal impacts associated with the adoption of the Southern Lowcountry Design Manual updates.

STAFF RECOMMENDATIONS TO COUNCIL:

Staff recommends approval of the proposed Southern Lowcountry Design Manual updates.

OPTIONS FOR COUNCIL MOTION:

Motion to approve/deny the adoption of the proposed Southern Lowcountry Design Manual updates.

(Next Step — Upon approval, send to County Council for First Reading)
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ORDINANCE 2021/

A ORDINANCE TO AMEND THE STORMWATER MANAGEMENT UTILITY
ORDINANCE AS ADOPTED SEPTEMBER 26, 2016 TO PROVIDE FOR THE
ADOPTION OF STORMWATER MANAGEMENT STANDARDS SET FORTH IN THE
SOUTHERN LOWCOUNTRY DESIGN MANUAL TO MEET THE MUNICIPAL
SEPARATE STORMSEWER SYSTEM (MS4) PERMIT REQUIREMENTS

WHEREAS, Act 283 of 1975, The Home Rule Act, vested Beaufort County Council with
the independent authority to control all acts and powers of local governmental authority that are
not expressly prohibited by South Carolina law; and

WHEREAS, Chapter 99, Article Il, “Stormwater Management Utility” was adopted on
August 27, 2001 and was modified by ordinance on August 22, 2005, September 28, 2015 and
September 26, 2016; and

WHEREAS, Stormwater Management Utility was established for the purpose of
managing, acquiring, constructing, protecting, operating, maintaining, enhancing, controlling, and
regulating the use of stormwater drainage systems in the county; and

WHEREAS, pursuant to the requirements mandated by the Municipal Separate
Stormsewer System (MS4) permit issued by the South Carolina Department of Health and
Environmental Control (DHEC) on December 1, 2015, Beaufort County is required to adopt
standards related to Stormwater management and create a regulatory framework to enforce the
same; and

WHEREAS, County Council adopted the Southern Lowcountry Design Manual on
January 11th, 2021 as the source of the technical stormwater standards used in the
development of Stormwater Plans; and

WHEREAS, County Council desires to authorize the County Administrator to adopt the
updates to the Southern Lowcountry Design Manual,

NOW THEREFORE, BE IT RESOLVED, THAT BEAUFORT COUNTY
COUNCIL, in a meeting duly assembled, does hereby authorize the County Administrator to
adopt and implement Southern Lowcountry Design Manual attached hereto and made part of this
Ordinance:

ADOPTED, this __ day of , 2021.

COUNTY COUNCIL OF BEAUFORT COUNTY

BY:
Joseph Passiment, Chairman

ATTEST:

Item 6.
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Southern Lowcountry
Stormwater
Design Manual

Stormwater Best Management Practices

Prepared by

March 2020
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Lead Authors:
Bill Hodgins, P.E., Center for Watershed Protection
Greg Hoffmann, P.E., Center for Watershed Protection

Kathryn Ellis, EIT, McCormick Taylor

Southern Lowcountry Stormwater Technical Subcommittee:

Neil Desai, P.E., Beaufort County/ formerly City of Beaufort
Nate Farrow, City of Beaufort

Katie Herrera, CEPSCI, CSPR, Beaufort County

Kimberly Jones, MS, CEPSCI, Town of Bluffton

Eric Larson, P.E., formerly Beaufort County

Rhett Lott, City of Hardeeville

Bryan Mcllwee, P.E., Town of Bluffton

Neal Pugliese, City of Beaufort

Daniel Rybak, formerly Beaufort County

Lisa Wagner, CFM, Jasper County

Van Willis, Town of Port Royal

Consultant Team:

Jordan Fox, Center for Watershed Protection

Laura Gardner, P.E., formerly Center for Watershed Protection

Jason Hetrick, P.E., CFM, McCormick Taylor
Sarah Ryan, formerly Center for Watershed Protection
Nehemiah Stewart, McCormick Taylor

Ellen Zagrobelny, Center for Watershed Protection
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Chapter 1. Introduction, Background, Purpose, and Administration

1.1 Introduction

Upon passage of the Southern Lowcountry Stormwater Ordinance as amended and adopted by Beaufort
County Public Works Department, participating municipalities/jurisdictions will follow the design and
permitting requirements of the Southern Lowcountry Stormwater Design Manual. The Ordinance directs
residents, land developers, redevelopment, and government permit applicants to submit details and
plans that comply with this Manual. It is the intent of the Ordinance that all proposed development,
redevelopment, and major substantial improvement shall provide stormwater quality control for the
stormwater retention volume (SWRv) for Watershed Protection Areas and/or Special Watershed
Protection Areas. In the following chapters, Better Site Design (BSD) practices, green infrastructure/low
impact development practices (GI/LID), and stormwater best management practices (BMPs) are
described in detail to support the stormwater retention requirements. Through in-line and off-line
application of these practices, the cumulative impact is reduction of the runoff and the retention on site
of design storms.

This Manual and the design criteria presented within represent good engineering practice and should be
used in the preparation of stormwater management plans. The criteria are intended to establish
requirements, minimum standards, and methods for a sound planning, design, and review process. It is
intended to guide the stormwater design review of proposed work done by developers, private parties,
and governmental agencies.

1.2 Background

The U.S. Environmental Protection Agency (EPA) recommends that the Phase Il Small Municipal Separate
Storm Sewer System (MS4) permit require the permittee to adopt a planning process that identifies the
municipality’s program goals (e.g., minimize water quality impacts resulting from post-construction
runoff from new development and redevelopment), implementation strategies (e.g., adopt a
combination of structural and/or non-structural BMPs), operation and maintenance policies and
procedures, and enforcement procedures. In developing the program, EPA states that the permit should
also require the permittee to assess existing ordinances, policies, programs and studies that address
stormwater runoff quality. These policy assessments should include the following:

e Policies and ordinances that:
o provide requirements and standards to direct growth to identified areas,
o protect sensitive areas such as wetlands and riparianareas,
o maintain and/or increase open space (including a dedicated funding source for open
space acquisition),
o provide buffers along sensitive water bodies,
o minimize impervious surfaces, and
o minimize disturbance of soils and vegetation;
e Policies or ordinances that encourage infill development in higher density urban areas and areas
with existing infrastructure;
e Education programs for developers and the public about project designs that minimize water
quality impacts; and
e Measures such as minimization of percent impervious area after development and minimization
of directly connected impervious areas (81 Federal Register237).

Item 6.

145




13 Purpose
This Manual’s purpose is to provide a framework for designing a stormwater management system to:

Improve water quality through runoff reduction to themaximum extent practicable (MEP);
Prevent downstream stream bank and channel erosion;

Reduce downstream overbank flooding; and

Safely pass or reduce the runoff from extreme storm events.

This Manual presents a unified approach for sizing stormwater best management practices (BMPs) in
the Southern Lowcountry to meet pollutant removal goals, reduce peak discharges, and pass extreme
floods. Additionally, it follows a watershed approach for their size and specification. Based on the site’s
watershed, stormwater design criteria specific to each must be met for development permit approval.

1.4 Applicability and Exemptions

1.4.1 Applicability

Design criteria in this Manual are applicable to any new development or redevelopment activity that
meets one or more of the following criteria, or is a major substantial improvement, unless exempt
pursuant to Section 1.4.2 below:

1. New development that involves the creation of 5,000 square feet of land disturbance.

2. Redevelopment that involves the creation, addition, or replacement of 5,000 square feet or
more of land disturbance.

3. New development or redevelopment, regardless of size, that is part of a larger common plan of
development, even though multiple, separate and distinct land disturbing activities may take
place at different times and on different schedules.

4. A major substantial improvement of an existing property, which is defined as a renovation or
addition to a structure that meets both of the following cost and size thresholds: a) construction
costs for the building renovation/addition are greater than or equal to 50% of the pre-project
assessed value of the structure as developed using current Building Valuation Data of the
International Code Council, and b) project size where the combined footprint of structure(s)
exceeding the cost threshold and any land disturbance is greater than or equal to 5,000 square
feet.

The design criteria are applicable for infill development of platted lots, whether they are new
development or redevelopment sites if the work involves creation, addition or replacement of 5,000
square feet or more of land disturbance

1.4.2 Exemptions
The following activities are exempt from the permitting requirements of this Manual:

1. Any maintenance, alteration, renewal, or improvement as approved by Beaufort County Public
Works Department which does not alter existing drainage pattern, does not result in change or
adverse impact on adjacent property and/or downstream properties, or create adverse
environmental or water quality impacts, and does not increase the temperature, rate, quality,
volume, or location of stormwater runoff discharge.

2. Projects that are exclusively for agricultural or silvicultural activities within areas zoned for these
agricultural and silvicultural uses. Proof of Silvaculture permit required;

3. Agricultural activity not involving relocation of drainage canals;
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4. Redevelopment that constitutes the replacement of the original square footage of impervious
cover and original acreage of other land development activity when the original development is
wholly or partially lost due to natural disaster or other acts of God occurring after January 31st,
2021,

5. Work by agencies or property owners required to mitigate emergency flooding conditions. If
possible, emergency work should be approved by the duly appointed officials in charge of
emergency preparedness or emergency relief. Property owners performing emergency work will
be responsible for any damage or injury to persons or property caused by their unauthorized
actions. Property owners will stabilize the site of the emergency work within 60 days, or as soon
as reasonable, following the end of the emergency period;

6. Golf courses are required to comply with all site runoff volume and water quality and drainage
planning and design requirements. However, both golf courses and private lagoons shall be
exempt from the peak attenuation requirements.

7. Existing dirt roads which are improved or paves as part of Beaufort County’s Dirt Road Paving
Program as set forth in Beaufort County Policy Statement 15 and Policy Statement 17 are
deemed not to constitute “development” under the County Code of Ordinance Chapter 99
(Stormwater Utility Ordinance), MS4 Program, or this manual and are, therefore, exempt from
the provisions and requirements herein.

8. Small subdivisions may be exempt from the permitting requirements of this manual, and shall
be handled on a case by case basis and to be approved by the Public Works Director.

1.5 Administration

1.5.1 Approval Requirements

Before the Beaufort County Public Works Department may issue a stormwater permit for any project
requiring stormwater management, the Beaufort County Public Works Department must approve a
Stormwater Management Plan (SWMP) meeting the requirements of the Southern Lowcountry
Stormwater Ordinance and receive all fees required by the Beaufort County Public Works Department
for site and building development plans.

A complete SWMP submittal includes a completed engineer’s certification statement, a submittal
checklist, plans and design that are signed and sealed by a registered professional engineer licensed in
South Carolina. Erosion and sediment control for sites below the South Carolina Department of Health
and Environmental Control (SC DHEC) National Pollutant Discharge Elimination System (NPDES) General
Permit for Stormwater Discharges from Construction Activities (SCR100000) thresholds must obtain
permit coverage under this stormwater permit. All construction stormwater permit applications above
the SC DHEC thresholds are reviewed by the DHEC Office of Coastal Resources Management, or the
reviews are delegated to the Beaufort County Public Works Department to determine compliance with
the requirements of SCDHEC’s NPDES General Permit for Stormwater Discharges from Construction
Activities (SCR100000) and of the Construction Stormwater Pollution Prevention Plan (C-SWPPP). These
permit applications must be approved, issued, and provided to Beaufort County Public Works
Department prior to the issuance of the stormwater management plan approval.

1.5.2 Fees

An applicant is responsible for paying fees that provide for the cost of review, administration, and
management of the stormwater permitting process and inspection of all projects subject to the
requirements of Beaufort County Public Works. These fees are posted by the Beaufort County Public
Works Department.
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Chapter 2. Design, Review, & Permitting Process

2.1 Satisfying the Stormwater Management, Site Planning, & Design Criteria

2.1.1 Overview

This chapter presents a comprehensive set of site planning and design and post-construction criteria
that must be applied to new development and redevelopment activities occurring within the Southern
Lowcountry region. Satisfying these criteria promotes the systematic development of acceptable
stormwater management plans, and a successful integration of natural resource protection and
stormwater management through the site planning and design process (Figure 2.2).

Through the use of Better Site Design, as described in detail below, the integration of natural resource
protection and stormwater management can be achieved by:

e Identifying and protecting valuable natural resources;

e Limiting land disturbance, new impervious cover, and disturbed pervious cover;and

e Reducing and managing post-construction stormwater runoff rates, volumes, and pollutant
loads.

This approach involves the use of two distinct but complementary groups of natural resource protection
and stormwater management techniques:

e Green Infrastructure Practices: Natural resource protection and stormwater management
practices and techniques (i.e., better site planning and design techniques, low impact
development practices) that can be used to help prevent increases in post-construction
stormwater runoff rates, volumes and pollutantloads.

e Stormwater Management Practices: Stormwater management practices (e.g., wet ponds,
swales) that can be used to manage post-construction stormwater runoff rates, volumes and
pollutant loads.

Natural resource protection and stormwater management techniques help control and minimize the
negative impacts of the land development process while retaining and, perhaps, even enhancing a
developer’s vision for a development site. When applied during the site planning and design process,
they can be used to create more natural and aesthetically pleasing development projects and create
more cost-effective post-construction stormwater management systems (ARC, 2001). The use of these
techniques, particularly the green infrastructure practices, can even reduce overall development costs
while maintaining or increasing the resale value of a development project (MacMullan and Reich, 2007;
US EPA, 2007; Winer-Skonovd et al., 2006).

Item 6.

148




2.1.2 Better Site Design in the Planning Process

Better Site Design (BSD) refers to encouraged planning land development using certain principles to
minimize stormwater impacts. Integral to low impact development design, proper application of BSD
principles can allow for smaller required stormwater BMP storage and retention volumes, and can help
provide significant reductions in post-construction peak flows and pollutant loads. These principles
include reduction/restoration of impervious cover, conservation of natural cover areas, stream
restoration, and integration of both structural and non-structural stormwater management within site
design. The principles of Better Site Design are referenced in the sections below. To note, any design
standards in conflict with the Beaufort County Community Development Code (CDC) will be superseded
by the CDC.

Fundamental to the application of Better Site Design is the correlation between impervious surface area
in a watershed and negative impacts on receiving water resources. On a national level, the Impervious
Cover Model (ICM) estimates stream quality based on percentage of impervious cover (Schueler and
Fraley-McNeal, 2009). This model demonstrates that streams follow a continuous gradient of
degradation in response to increasing impervious cover in a watershed. Local studies have supported
this paradigm, and report that changes in the rate and volume of stormwater runoff were primary
causes of ecological impairment in headwater tidal creeks, such as those found in Beaufort and Jasper
Counties. These studies have shown that physical and chemical characteristics such as altered
hydrography, increased salinity variance, increased chemical contaminants, and increased fecal coliform
loadings of tidal creeks were negatively impacted with as little as 10 to 20% impervious cover. When
impervious cover exceeded 30% of the watershed, measurable impacts to living resources were
observed, indicating the ecological processes in the creek ecosystems were impaired (Holland et al.,
2004).

Such findings are of consequence to Beaufort and Jasper Counties. Increasing pressure for development
in response to population growth, and land development practices of the Lowcountry result in
significant tree removal and loss of vegetative cover from land grading and storm pond construction and
increases in impervious surfaces. According to the NOAA C-CAP Land Cover Analysis
(https://coast.noaa.gov/ccapatlas/), from 1996 to 2010, the percent net increase in impervious surface
area was 60% for Beaufort County and 59% for Jasper County. Table 2. 1. Summary of land cover
changes in Southern Lowcountry from 1996 to 2010. below summarizes the findings of this NOAA
report. Although the percentage of total wetlands lost is relatively low for both counties, the actual
wetland types have been converted from palustrine forested wetlands to palustrine scrub/shrub and
palustrine emergent wetlands, which may alter ecosystem processes and hydrology in these areas.

Table 2. 1. Summary of land cover changes in Southern Lowcountry from 1996 to 2010.

Beaufort County? Jasper County?
Land Cover % 1996 2010 % Change 1996 2010 % Change
Development 3.87 6.16 +59.12 1.62 2.52 +55.15
Forested Area 25.28 21.5 -14.98 62.50 48.37 -22.60
Wetlands 33.85 33.20 -1.93 45.24 44.74 -1.11
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1Percent of County under each land cover type.

Given the rapid growth the Southern Lowcountry experienced in the past 20 years, the goals of Better
Site Design should resonate with those charged with managing stormwater and its release into the area
watersheds. Succinctly, the goals of Better Site Design include the following:

e Preventing stormwater impacts rather than mitigatingthem;

e Managing stormwater (quantity and quality) as close to the point of origin as possible and
minimizing collection and conveyance;

o  Utilizing simple, nonstructural methods for stormwater management that are lower cost and
lower maintenance than structural controls;

e Creating a multifunctional landscape; and

e Using hydrology as a framework for site design.

The Center for Watershed Protection’s Better Site Design Handbook outlines 22 model development
principles for site design that act to reduce impervious cover, conserve open space, prevent stormwater
pollution, and reduce the overall cost of development (CWP, 2017). The principles can provide notable
reductions in post-construction stormwater runoff rates, volumes and pollutant loads (ARC, 2001).
Better Site Design across the country is implemented through review of existing planning and
development codes, and streets, parking and stormwater engineering criteria. Within the context of a
stormwater management document and this Manual, the Better Site Design techniques of greatest
application include protection of existing natural areas, incorporation of open space into new
development, effective sediment and erosion control practices, and stormwater management that
mimics natural systems. The following sections apply Better Site Design to the Southern Lowcountry
Watershed Protection Areas and Special Watershed Protection Areas to help mitigate the effects of
development to the watersheds. Therefore, the conservation principles below are part of an overall
watershed approach to stormwater management and will complement the Watershed Protection Area
approach in this Manual. Their application is subject to Beaufort County Public Works Department
requirements and/or standards.

150




2.1.3 Site Planning & Design Process

Figure 2.2 depicts the site planning and design process that is
captured in Low Impact Development in Coastal South
Carolina: A Planning and Design Guide (Ellis et al., 2014) and
is applicable to the Beaufort County Public Works
Department. The site planning and design checklist of the
Southern Lowcountry Design Manual does not make each of
the phases of the process a submittal requirement. The
checklist, however, gives the Beaufort County Public Works
Department the opportunity to ask whether each of these
steps have been considered. Required steps for the Beaufort
County Public Works Stormwater Permit submittal are the
conceptual plan and final plan, with construction and final
inspections occurring after final plan has been approved. The
actual document submittal begins with the preliminary plan
when considered in context of the planning process below:

e Site Prospecting: During the site prospecting phase,
some basic information is used to evaluate the
feasibility of completing a development or
redevelopment project. A feasibility study is typically
used to evaluate the many factors that influence a
developer’s decision about whether or not to move
forward with a potential development project.
Factors that are typically evaluated during a
feasibility study include information about site
characteristics and constraints, applicable local, state
and federal stormwater management and site
planning and design requirements, adjacent land
uses and access to local infrastructure (e.g., water,
sanitary sewer).

e Site Assessment: Once a potential development or
redevelopment project has been deemed feasible, a
more thorough assessment of the development site
is completed. The site assessment, which is typically
completed using acceptable site reconnaissance and
surveying techniques, provides additional
information about a development site’s

characteristics, its natural resource inventory and constraints. Once the assessment is complete,
a developer can identify and analyze the natural, man-made, economic and social aspects of a
potential development project, define the actual buildable area available on the development

Item 6.

Site Planning and
Design Process

Site Prospecting
(Feasibility Study)

v

Site Assessment

Concept Plan

v

Pr an

Final Plan

v

Construction

v

Final Inspections

Figure 2.1. Site planning & design

process

site and begin making some preliminary decisions about the layout of the proposed

development project.
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Concept Plan: The results of the site assessment are typically used to create a concept plar) for
the proposed development project. A concept plan is used to illustrate the basic layout of the
proposed development project, including lots and roadways, and is usually reviewed with the
local development review authority before additional resources are used to create a more
detailed plan of development. During this phase, several alternative concept plans can be
created and compared with one another to craft a plan of development that best “fits” the
character of the development site (Figure 2.3, Figure 2.4, and Figure 2.5). It is at this point in the
planning and design process that a Maximum Extent Practicable demonstration described in
Section 3.9 is required for development projects that will seek a waiver from requirements of
this Manual.

Final Plan: The final plan adds further detail to the preliminary plan and reflects any changes to
the plan of development that were requested or required by the local development review
authority. The final plan typically includes all of the information that was included in the
preliminary plan, as well as information about landscaping, pollution prevention, erosion and
sediment control and long-term operation and maintenance of the site’s post-construction
stormwater management system. There may be several iterations of the final plan between the
time that it is submitted and the time that it is approved by the local development review
authority.

Construction: Once the final plan has been reviewed and approved, performance bonds are set
and placed, contractors are retained, and construction begins. During the construction phase, a
development project may be inspected on a regular basis by the local development review
authority to ensure that all roadways, parking areas, buildings, utilities and other infrastructure,
including the post-construction stormwater management system, are being built in accordance
with the approved final plan and that all primary and secondary conservation areas have been
protected from any land disturbing activities.

Final Inspections: Once construction is complete, final inspections take place to ensure that all
roadways, parking areas, buildings, utilities and other infrastructure, including the post-
construction stormwater management system, were built according to the approved final plan.
As-built plans are also typically prepared and executed during this phase. If a development
project passes all final inspections, an occupancy permit may be issued for the project.
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2.1.4 Natural Resources Inventory

The first step to conserve natural resources is properly documenting existing assets. An up-to-date
natural resources inventory map can provide geospatial information for water resources, soils, sensitive
natural resource areas, critical habitats, and other unique resources (Ellis et al., 2014).

An application for new development requires a natural resources inventory prior to the start of any land
disturbing activities. A natural resources inventory prepared by a qualified person shall be used to
identify and map the most critical natural resources identified on the property that would be best to
preserve, such as those listed in Table 2.2, as they exist predevelopment. Qualified persons include
individuals with a working knowledge of hydrology, wetlands, plant taxonomy, and field survey
methods. Qualified individuals include but are not limited to licensed foresters, professional wetland
scientists, and geographic information professionals. A thorough assessment of the natural resources,
both terrestrial and aquatic, found on a development site shall be submitted in the development
application.
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Table 2.2. Resources to be identified and mapped during the Natural Resources Inventory.

Resource Group

General Resources

Freshwater Resources

Estuarine Resources

Marine Resources

Groundwater
Resources

Terrestrial Resources

Resource Type
Topography
Natural Drainage Divides
Natural Drainage Patterns
Natural Drainage Features (e.g., Swales, Basins, Depressional Areas)
Soils
Erodible Soils
Steep Slopes (e.g., Areas with Slopes Greater Than 15%)

Trees and Other Existing Vegetation

Freshwater Wetlands

Tidal Rivers and Streams
Tidal Creeks

Coastal Marshlands
Tidal Flats

Scrub-Shrub Wetlands

Near Coastal Waters

Groundwater Recharge Areas

Wellhead Protection Areas

Bottomland Hardwood Forests

Beech-Magnolia Forests
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Other Resources

Pine Flatwoods

Longleaf Pine-Wiregrass Savannas
Longleaf Pine-Scrub Oak Woodlands
Shellfish Harvesting Areas
Floodplains

Aquatic Buffers

Other High Priority Habitat Areas as described by South Carolina Department
of Natural Resources
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2.1.5 Conservation Development

Conservation development, also known as open space development or cluster development, is a site
planning and design technique used to concentrate structures and impervious surfaces in a small
portion of a development site, leaving room for larger conservation areas and managed open spaces
elsewhere on the site (Figure 2.2). Alternative lot designs are typically used to “cluster” structures and
other impervious surfaces within these conservation developments.
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6-"‘""'%-‘& —
§ -
f '

Forest B { Property

\. Preservation ¢ - , Boundary
5 R

F . A
- ' Property
Shoreline \+— Line

Protection ™,
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Figure 2.2. Conservation (i.e., cluster) development versus conventional development.

Conservation development projects provide a host of environmental benefits that are typically more
difficult to achieve with conventional site design techniques. They provide for better natural resource
protection on development sites and inherently limit increases in site imperviousness, sometimes by as
much as 40 to 60 percent. Reduced site imperviousness results in reduced post-construction stormwater
runoff rates, volumes and pollutant loads, which helps better protect both on-site and downstream
aquatic resources from the negative impacts of the land development process. Reduced stormwater
runoff rates, volumes and pollutant loads also help reduce the size of and need for storm drain systems
and stormwater management practices on development sites.

As a number of recent studies have shown conservation development projects can also be significantly
less expensive to build than more conventional development projects. Most of the cost savings can be
attributed to the reduced amount of infrastructure (e.g., roads, sidewalks, post-construction stormwater
management practices) needed on these development projects. And while these projects are frequently
less expensive to build, developers often find that the lots located within conservation developments
command higher prices and sell more quickly than those located within more conventional
developments (ARC, 2001).

Table 2. 3 provides suggestions for Better Site Design techniques that will help protect valuable
resources such as buffers, trees, wetlands, and open space.

Item 6.

156




Table 2. 3. Better Site Design principles for conservation.

Principle

Vegetated Buffer System

Buffer Maintenance

Clearing and Grading

Tree Conservation

Land Conservation

Stormwater Outfalls

Description

Create a variable width, naturally vegetated buffer system along all
streams that also encompasses critical environmental features such as the
100-year floodplain, steep slopes, and freshwater wetlands.
Recommended buffer widths are included in Table 3.2-4 in Ellis et al., 2014

The riparian buffer should be preserved or restored with native vegetation
that can be maintained through delineation, plan review, construction,
and occupancy stages of development.

Clearing and grading of forests and native vegetation should be limited to
the minimum amount needed to build lots, allow access, and provide fire
protection. A fixed portion of any community open space should be
managed as protected green space in a consolidated manner.

Conserve trees and other vegetation at each site by planting additional
vegetation, clustering tree areas, and promoting the use of native plants.
Wherever practical, manage community open space, street rights-of-way,
parking lot islands, and other landscaped areas to promote natural
vegetation.

Open space development should be encouraged to promote conservation
of stream buffers, forests, meadows, and other areas of environmental
value. In addition, off-site mitigation consistent with locally-adopted
watershed plans should be encouraged.

New stormwater outfalls should not discharge unmanaged into
jurisdictional wetlands, sole-source aquifers, or sensitive areas.

2.1.6 Residential Streets & Parking Lots

Up to 65% of the total impervious cover in a watershed can be the attributed to streets, parking lots,
and driveways (CWP, 1998). Table 2.4 describes Better Site Design principles related to techniques to
reduce the impervious surfaces associated with these hardscapes.

Table 2.4. Better Site Design principles for streets and parking to meet Beaufort County
Community Development Code requirements.

Principle

Street Width

Street Length

Description

Design residential streets for the minimum required pavement width
needed to support travel lanes; on-street parking; and emergency,
maintenance, and service vehicles.

Reduce the total length of residential streets by examining alternative
street layouts to determine the best option for increasing the number of
homes per unit length.
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Right-of-Way Width

Cul-de-sacs

Vegetated Open Channels

Parking Ratios

Parking Lots

Structured Parking

Parking Lot Runoff

Wherever possible, residential street right-of-way widths should reflect the
minimum required to accommodate the travel-way, the sidewalk, and
vegetated open channels. Utilities and storm drains should be located
within the pavement section of the right-of-way wherever feasible.

Minimize the number of residential cul-de-sacs and incorporate landscaped
areas to reduce their impervious cover. The radius of cul-de-sacs should be
the minimum required to accommodate emergency and maintenance
vehicles. Alternative turnarounds should be considered.

Where density, topography, soils, and slope permit, vegetated open
channels should be used in the street right-of-way to convey and treat
stormwater runoff.

The required parking ratio governing a particular land use or activity should
be enforced as both a maximum and a minimum in order to curb excess
parking space construction. Existing parking ratios should be reviewed for
conformance, taking into account local and national experience to see if
lower ratio is warranted and feasible.

Reduce the overall imperviousness associated with parking lots by
providing compact car spaces, minimizing stall dimensions, incorporating
efficient parking lanes, and using pervious materials in spillover parking
areas.

Utilize structured (e.g., parking garage) and shared parking to reduce
impervious surface area.

Wherever possible, provide stormwater treatment for parking lot runoff
using bioretention areas, filter strips, and/or other practices that can be
integrated into required landscaping areas and traffic islands.

2.1.7 Lot Development Principles to Meet Requirements
Development of lots follows similar guidelines for reducing impervious cover and protecting
natural areas, such as open space.

Table 2. 5 summarizes Better Site Design principles for lot development. Preserving open space is critical
to maintaining water quality at the regional level. Compared to traditional development, open space
development can reduce the annual runoff volume from a site by 40%—60%, nitrogen loads by 42%—
81%, and phosphorus loads by 42%—-69% (CWP, 1998). Large, continuous areas of open space reduce
and slow runoff, absorb sediments, serve as flood control, and help maintain aquatic communities.
Open space can be provided by minimizing lot sizes, setbacks, and frontage distances

Item 6.

158




Item 6.

Table 2. 5. Better Site Design principles for lot development.

Principle

Open Space Development

Setbacks and Frontages

Sidewalks

Driveways

Rooftop Runoff

Open Space Management

Description

Utilize open space development that incorporates smaller lot sizes to
minimize total impervious area, reduce total construction costs, conserve
natural areas, provide community recreational space, and promote
watershed protection.

Consider minimum setbacks allowed by Beaufort County Community
Development Code. Relax side yard setbacks and allow narrower frontages
to reduce total road length in the community and overall site
imperviousness. Relax front setback requirements to minimize driveway
lengths and reduce overall lot imperviousness.

Where practical, consider locating sidewalks on only one side of the street
and providing common walkways linking pedestrian areas.

Reduce overall ot imperviousness by promoting alternative driveway
surfaces and shared driveways that connect two or more homes together.

Direct rooftop runoff to pervious areas such as yards, open channels, or
vegetated areas and should avoid routing rooftop runoff to the roadway
and the stormwater conveyance system.

Clearly specify how community open space will be managed and designate
a sustainable legal entity responsible for managing both natural and
recreational open space.

For more detailed descriptions of these techniques, please reference Better Site Design: A Handbook for
Changing Development Rules in Your Community (CWP, 1998) and Chapter 3 of Low Impact
Development in Coastal South Carolina: A Planning and Design Guide (Ellis et al., 2014).
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Integrating Natural Resource Protection & Stormwater Management with the Site Planning &
Design Process

In order to successfully integrate natural resource protection and stormwater management with the site
planning and design process, site planning and design teams are to consider following questions at the
beginning of the process:

What valuable natural resources, both terrestrial and aquatic, can be found on the development
site?

How can better site planning techniques be used to protect these valuable natural resources
from the direct impacts of the land development process?

How can better site design techniques be used to minimize land disturbance and the creation of
new impervious and disturbed pervious cover?

What low impact development practices can be used to help preserve pre-development site
hydrology and reduce post-construction stormwater runoff rates, volumes and pollutantloads?

What stormwater management practices can be used to manage post-construction stormwater
runoff rates, volumes and pollutant loads?

Are there any site characteristics or constraints that prevent the use of any particular low
impact development or stormwater management practices on the developmentsite?
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Although answering these questions is no easy task, they can be readily obtained within the context of
the six-step stormwater management planning and design process outlined in Figure 2.1, and the steps
are described in more detail below.

e Step 1: Pre-Application Meeting

It is recommended that a pre-application meeting between the applicant’s site planning and design
team and the Beaufort County Staff Review Team with development review authority occur at the very
beginning of the stormwater management planning and design process. This meeting, which should
occur during the site prospecting phase of the overall site planning and design process (Figure 2.6), helps
establish a relationship between the site planning and design team and the Beaufort County Staff
Review Team with development review authority. The pre-application meeting also provides an
opportunity to discuss the local site planning and stormwater management design criteria that will apply
to the proposed development project, which increases the likelihood that the remainder of the site
planning and design process will proceed both quickly and smoothly.

e Step 2: Review of Local, State, and Federal Stormwater Management, Site Planning, & Design
Requirements

Once a pre-application meeting has been completed, it is recommended that the site planning and
design team review the local, state and federal requirements that will apply to the proposed
development project. This review should occur during the site prospecting phase of the overall site
planning and design process (Figure 2.6), while the feasibility study is still being completed.

During their review of stormwater management and site planning and design requirements, the
applicant’s site planning and design teams should also investigate opportunities and incentives for land
conservation, and opportunities and incentives for conservation development as illustrated earlier in
Figure 2.1.

e Step 3: Natural Resources Inventory

Once the potential development or redevelopment project has been deemed feasible, acceptable site
reconnaissance and surveying techniques must be used to complete a thorough assessment of the
natural resources, both terrestrial and aquatic, found on the development site. The identification and
subsequent preservation and/or restoration of these natural resources helps reduce the negative
impacts of the land development process “by design.” The natural resources inventory should be
completed during the site assessment phase of the overall site planning and design process (Figure 2.6).
A map that is created to illustrate the results of the natural resources inventory, known as a site
fingerprint, should be used to prepare a stormwater management concept plan for the proposed
development project.

Once the natural resources inventory has been completed and a site fingerprint has been created, the
site planning and design team should have a better understanding of a development site’s
characteristics and constraints. This information can be used to identify primary and secondary
conservation areas (Figure 2.6. Buildable Area and Primary/Secondary Conservation Areas (source:
Merrill et al., 2006).) and define the actual buildable area available on the development site. Along with
information about adjacent land uses and available infrastructure (e.g., roads, utilities), the site
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fingerprint can also be used to make some preliminary decisions about the layout of the proposed
development project and to guide the creation of the stormwater management concept plan.

> Exhibit 11:
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e Step 4: Prepare Stormwater Management Concept Plan

After the natural resources inventory has been completed, it is recommended that the site fingerprint

be used to develop a stormwater management concept plan for the proposed development project. The
stormwater management concept plan should illustrate the layout of the proposed development project

and should show, in general, how post-construction stormwater runoff will be managed on the
development site.

The creation of a stormwater management concept plan allows the applicant’s site planning and design
team to make some preliminary decisions about the layout of the proposed development project. If it is
submitted to the local development review authority prior to the preparation and submittal of the
stormwater management design plan, it can also be used to solicit early feedback on the project and on
the green infrastructure and stormwater management practices that will be used to manage post-
construction stormwater runoff on the development site.

Item 6.

163




During the creation of the stormwater management concept plan, most of the site layout, including the
layout of lots, buildings, roadways, parking areas, sidewalks and green infrastructure and stormwater
management practices, will be completed. Therefore, it is very important that natural resource
protection and stormwater management be considered throughout this part of the stormwater
management planning and design process.

e Step 6: Prepare Stormwater Management Design Plan

Subsequent to review and approval of the stormwater management concept plan, the site planning and
design team should prepare a stormwater management design plan. The stormwater management
design plan should detail how post-construction stormwater runoff will be managed on the
development site and should include maps, narrative descriptions and design calculations (e.g.,
hydrologic and hydraulic calculations) that show how the stormwater management and site planning
and design criteria that apply to the development project have been met. The stormwater management
design plan should be submitted to the local development review authority for review and approval.

2.2 Submittal & Review Process of Stormwater Management Plans
The Stormwater Management Plan (SWMP) consists of the entire submittal package and includes the
following components:

e Project description and narrative;

e Description of selected stormwater management systems;

e Erosion and sediment control plans;

e Sufficient information to evaluate the environmental characteristics of the affected areas,
the potential impacts of the proposed development on water resources, the effectiveness
and acceptability of stormwater best management practices (BMPs), and land covers for
managing stormwater runoff;

e Supporting computations and drawings; and

e Construction, inspection, and maintenance schedules.

All SWMPs must include the Stormwater submittal checklist (Appendix D) and calculations summary.
The plans must include the calculated stormwater retention volume (SWRv) for each BMP and for the
overall project, the pre and post development peak flow comparison, extreme flood requirements, and
any off-site retention or detention volume obligation.
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The SWMP and accompanying documentation may be submitted according to the Beaufort County
Public Works Department process, but the applicant must also submit one paper copy of the SWMP
carrying the stamp of a registered professional engineer licensed in the State of South Carolina with all
supporting documentation to Beaufort County Public Works Department.

Upon acceptance of a complete application (which includes payment of filing fees), the Beaufort County
Public Works Department will review the SWMP and make a determination to approve, approve with
conditions, or disapprove the SWMP. Relatively large and/or complicated projects tend to require a
longer review time than smaller and less complicated projects. A written response of approval or
disapproval will be provided to the applicant. If it is determined that more information is needed or that
a significant number of changes must be made before the SWMP can be approved, the applicant must
resubmit the applications with the revisions required and certified by the registered professional
engineer according to the plan resubmittal process of the Beaufort County Public Works Department.

When a SWMP approval is granted, a final submission package is required, including the following:

e One PDF copy of the SWMP, certified by a registered professional engineer licensed in the
State of South Carolina,

e A declaration of covenants that has been approved for legal sufficiency by the Beaufort
County Public Works Department, and

e All supporting documents specified within this Manual or as requested during the review
process according to the Beaufort County Public Works Departmentrequirements.

2.2.1 Components of a Stormwater Management Plan
As itemized in the SWMP checklist in Appendix D Design Checklists, a SWMP includes the following:

Site Plan
The following information must be formatted to print as a standard drawing size of 24 by 36 inches. The
site drawing will provide details of existing and proposed conditions:

e A cover page that contains a blank space measuring 7 inches wide by 9.5 inches high. The blank
space must be located 1 inch below the top edge and 1 inch from the left edge of the page;

e A plan showing property boundaries and the complete address of the property;

e Lot number or property identification number designation (ifapplicable);

e North arrow, scale, and date;

e Property lines (include longitude and latitude);

e Location of easements (if applicable);

e Existing and proposed structures, utilities, roads, and other pavedareas;

e Existing and proposed topographic contours;

e Soil information for design purposes;

e Area(s) of soil disturbance;

e Drainage area(s) within the limits of disturbance (LOD) and contributing to the LOD;

e Contributing drainage area (CDA) to each BMP;

e Location(s) of BMPs, marked with the BMP ID Numbers to agree with the BMP design summary
list;

e Delineation of existing and proposed land covers including natural cover, compacted cover, and
impervious surfaces. Consult Appendix G Compliance Calculator Instructions for details;

e Natural resources inventory with site fingerprint map;

Item 6.

165




B =

All plans and profiles must be drawn at a scaleof 1in.=10ft,1in.=20ft,1in.=30ft,1in.=40
ft, 1in. =50 ft, or 1 in. = 100 ft. Although, 1in. =10 ft, 1 in = 20 ft, and 1 in. = 30 ft, are the most
commonly used scales. Vertical scale for profiles mustbe 1 in.=2ft, 1in.=4ft, 1in.=5ft, or1
in. =10 ft;

Drafting media that yield first- or second-generation, reproducible drawings with a minimum

letter size of No. 4 (1/8 inch);

Location and size of existing utility lines including gas lines, sanitary lines, telephone lines or

poles, electric utilities and water mains;

A legend identifying all symbols used on the plan;

Applicable flood boundaries and FEMA map identification number for sites lying wholly or

partially within the 100-year floodplain;

Site development plan and stormwater management narrative;

Assess potential application of green infrastructure practices in the form of better site planning

and design techniques. Low impact development practice should be used to the maximum

extent practicable during the creation of a stormwater management concept plan. A

demonstration of better site planning is required. The following site information and practices

shall be considered:

o Soil type (from Soil Study);

o Depth of ground water on site;

o Whether the type of development proposed is a hotspot as defined by the Ordinance
and Design Manual and address how this influences the concept proposal;

Protection of primary and secondary conservation areas;

Reduced clearing and grading limits;

Reduced roadway lengths and widths;

Reduced parking lot and building footprints to minimize impervious surface;

Soil restoration;

Site reforestation/revegetation;

Impervious area disconnection;

Green roof (for redevelopment, infill and major substantial improvement projects);and
o Permeable pavements.

Stormwater Pollution Prevention Plan (SWPPP) or Erosion and Sediment Control narrative (for

projects disturbing over an acre);

Information regarding the mitigation of any off-site impacts anticipated as a result of the

proposed development;

Construction specifications;

Design and As-Built Certification, including the following:

i Certification by a registered professional engineer licensed in the State of South Carolina
seal that the site design, land covers, and design of the BMPs conforms to the standard of
care applicable to the treatment and disposal of stormwater pollutants and that the Facility
has been designed in accordance with the specifications required under the stormwater
ordinance of the Beaufort County Public Works Department.

ii  Submission one set of the As-Built drawings sealed by a registered professional engineer
licensed in the State of South Carolina within 21 days after completion of construction of the
site, all BMPs, land covers, and stormwater conveyances.

iii  For a project consisting entirely of work in the public right-of-way (PROW), the submission
of a Record Drawing certified by an officer of the project contracting company is acceptable
if it details the as-built construction of the BMP and related stormwaterinfrastructure.

O O O O 0O 0O O O
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e Maintenance sheet for stormwater BMPs, including the following:

i A maintenance plan that identifies routine and long-term maintenance needs and a
maintenance schedule;

ii A maintenance agreement and schedule for all post construction best management
practices in a form and manner that meets the Beaufort County Public Works Department
requirements.

iii  For applicants using Rainwater Harvesting, submission of third-party testing of end-use
water quality may be required at equipment commissioning as determined by the
requirements in Appendix J Rainwater Harvesting Treatment and Management
Requirements. Additional regular water quality reports certifying compliance for the life of
the BMP may also be required in Appendix J Rainwater Harvesting Treatment and
Management Requirements.

Stormwater Retention Volume Computations

The following summary calculations must be included on the plan set. Supporting
documentation and the South Carolina DHEC C-SWPPP are not in the plan set but provided
separately.

Calculation(s) of the required SWRYv for the entire site within the LOD and each site drainage
area (SDA) within the LOD;

Calculation(s) for each proposed BMP demonstrating retention value towards SWRv in
accordance with Chapters 2 and 4;

For Rainwater Harvesting BMP, calculations demonstrating the annual water balance between
collection, storage, and demand, as determined using the Rainwater Harvesting Retention
Calculator;

For proprietary and non-proprietary BMPs follow the guidance in Chapter 4.13to

identify/receive approval or denial to use these practice(s); and

Off-site stormwater volume requirement.

Compliance Calculator sheets identifying that proposed BMP(s) meet standards for water

quality

= =

Pre-/Post-Development Hydrologic Computations
Include in the plan set a summary of the pre-/post-runoff analysis with the following information at a
minimum:

=

A summary of soil conditions and field data;

Pre- and post-project curve number summary table;

* Pre and post construction peak flow summary table for the 2-, 10-, 25-, 50-, 100-year 24-hour
storm events for each SDA within the project’s LOD; and

Flow control structure elevations.

Hydraulic Computations

Hydraulic computations for the final design of water quality and quantity control structures may be
accomplished by hand or through the use of software using equations/formulae as noted in Chapters 3
and 4. The summary of collection or management systems will include the following:

Existing and proposed SDA must be delineated on separate plans with the flow paths used for
calculation of the times of concentration;

Hydraulic capacity and flow velocity for drainage conveyances, including ditches, swales, pipes,
inlets, and gutters. Plan profiles for all open conveyances and pipelines, with energy and
hydraulic gradients for the 2-, 10-,25-, 50-, 100-year, 24-hourstorms;
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The proposed development layout including the following:

o Location and design of BMP(s) on site, marked with the BMP ID Numbers;

Stormwater lines and inlets;

A list of design assumptions (e.g., design basis, 2 through 50-year returnperiods);

The boundary of the CDA to the BMP;

Schedule of structures (a listing of the structures, details, or elevations including

inverts); and

o Manhole to manhole profile, listing of pipe size, pipe type, slope, (i.e., a storm drain pipe
schedule) computed velocity, and computed flow rate, energy grade line (EGL) and
hydraulic grade line (HGL).

O
O
O
O

Supporting Documentation

Provide a written report with the following supporting documentation:

B =

Pre- and post-project curve number selection

Time of concentration calculation;

Travel time calculation;

Hydrologic computations supporting peak discharges assumed for each SDA within the project’s
LOD for the 2-, 10-, 25-, 50-, and 100-year, 24-hour storm events;

SC DHEC's Construction Stormwater Pollution Prevention Plan (C-SWPPP).

A professional engineer registered in the State of South Carolina must also submit the following:

P wnN

2.2.2

Elevation and topographic data illustrating changes in topography anddrainage;

Impacts upon local flood flows (2-, 10-, 25-, 50-, and 100-year stormevents;

Identify areas where stormwater flows are discharged off-site oroff-property;

For proposed off-site/property discharge points, perform analysis of receiving off-site
conveyance systems to confirm safe conveyance from the proposed developed property, no
negative impact to adjacent properties, and adequacy of the receiving, existing conveyance
system for 25-yr storm flows. Such analysis shall be taken to point where the 25-yr storm
conveyance is determined to be adequate in the public stormwater conveyance/infrastructure
system; and

Documentation supporting safe passage of the 100-yr post development flow according to the
10% Rule (see Section 3.8);

Resubmission of Stormwater Management Plans

If changes occur in the design or construction of an accepted SWMP, the applicant may be required to
resubmit the SWMP for approval. Examples of changes during design and construction that will require
SWMP resubmission for review include, but may not be limited to the following:

1.

oA wWN

Revision to the property boundary, property size, or LOD boundaries that may require
redesigning BMPs;

Any change to SWRv through land cover designation change;

Change in compaction or infiltration rates due to constructionactivities;

Encountering contaminated soil or other underground source of contamination;

Changes to floodplain designation or requirements;

Changes in any component of the BMP that may adversely affect the intended capacity of the
approved BMP, such as the following:
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Modification to approved BMP selection, dimensions, or location
Modification to approved material specification
Changes to the size, invert, elevation, and slopes of pipes and conveyances
Installation of new drains and conveyance structures
Need for a new storm sewer outlet connection to the sanitary/storm sewer main
Changes to the amount of off-site requirements
g. Changes to the CDA to a BMP
7. Revision to the approved grading and drainage divides and that may require redesigning BMPs;
8. Relocation of an on-site storm sewer or conveyance; or
9. Abandonment, removal, or demolition of a BMP.

o0 oo

If the applicant resubmits an SWMP after making changes, the resubmission must contain a list of the
changes made and may be in the form of a response to comments. The resubmittal plans and
calculations must include the stamp of the registered professional engineer in South Carolina.

However, if any of the following minor changes are made to the SWMP, resubmission is not required.
These minor changes may be made anytime during inspection or at the as-built submittal by Beaufort
County Public Works Department.

1. Changes to SWM components that do not adversely affect BMP capacity while in consultation
with Beaufort County Public Works Department. The inspector should review the appropriate
manufacturer’s documentation to his/her satisfaction before approving such a change and
should ensure that such changes are recorded as red line changes or deviations in the as-built
plans. These changes include the following:

a. Changes to parts type of similar function (e.g. dewateringvalve)
b. Change in hole pattern or size of underdrain pipe perforations
c. Change in project address, ownership, permit status, or zoning

Design Certifications

The engineer shall certify that this Plan satisfies all requirements of the Southern Lowcountry Ordinance
and Stormwater Design Manual. The following statement with engineer’s seal is required in the Plan
submittal.

The engineering features of all stormwater best management practices (BMPs), stormwater
infrastructure, and land covers (collectively the “Facility”) have been designed/examined by me
and found to be in conformity with the standard of care applicable to the treatment and disposal
of stormwater pollutants. The Facility has been designed in accordance with the specification
required under of Beaufort County Stormwater Ordinance.

23 Construction Inspection Requirements

2.3.1 Inspection Schedule & Reports

Prior to the approval of a SWMP, the applicant will submit a proposed construction inspection schedule.
Beaufort County Public Works Department will review the schedule to determine if changes are
required. The construction schedule should reflect the construction sequences defined in each BMP
section Stormwater Best Management Practices (BMPs) of this Manual. The construction and inspection
schedule must be included in the SWMP. Beaufort County Public Works Department may conduct
inspections and file reports of inspections during construction of BMPs and site stormwater conveyance
systems to ensure compliance with the approved plans.
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Note: No stormwater management work may proceed past the stage of construction that Beaufort
County Public Works Department has identified as requiring an inspection unless

= Beaufort County Public Works Department has issued an “approved” or “passed” report;

= Beaufort County Public Works Department has approved a plan modification that eliminates the
inspection requirement; or

= Beaufort County Public Works Department has eliminated or modified the inspection
requirement in writing.

Beaufort County Public Works Department may require that the professional engineer responsible for
sealing the approved SWMP, the professional engineer responsible for certifying the as-built SWMP, or,
for a project entirely in the PROW, the officer of the contracting company responsible for certifying the
Record Drawing be present during inspections.

If Beaufort County Public Works Department conducts an inspection and finds work that is not in
compliance with the SWMP, Beaufort County Public Works Department may issue a Notice of Violation,
and the applicant must take prompt corrective action. The written notice provides details on the nature
of corrections required and the time frame within which corrections must be made.

2.3.2 Inspection Requirements Before & During Construction
Beaufort County Public Works Department construction stormwater inspection form is provided in
Appendix E Construction Inspection Form.

Preconstruction Meetings. These meetings are required prior to the commencement of any land-
disturbing activities and prior to the construction of any BMPs. The applicant is required to contact
Beaufort County Public Works Department to schedule preconstruction meetings three (3) days prior to
beginning any construction activity subject to the requirements Beaufort County Public Works
Department.

Inspections During Construction. The applicant is required to contact Beaufort County Public Works
Department to schedule inspection three (3) days prior to any stage of BMP construction, or other
construction activity, requiring an inspection. For large, complicated projects, the applicant and Beaufort
County Public Works Department may agree during the preconstruction meeting to an alternative
approach such as a weekly notification schedule. Any such agreement must be made in writing and
signed by all parties. Beaufort County Public Works Department will revert to the 3-day notification
procedure if the agreement is not followed.

During construction, Beaufort County Public Works Department may require the presence of the
professional engineer responsible for sealing the approved SWMP; the professional engineer
responsible for certifying the as-built SWMP; or for a project entirely in the PROW, the officer of the
contracting company responsible for certifying the Record Drawing.

Final Inspection. The applicant is required to contact Beaufort County Public Works Department to
schedule a final inspection one week prior to the completion of a BMP construction to schedule a final
inspection of the BMP. Upon completion of the BMP, Beaufort County Public Works Department will
conduct a final inspection to determine if the completed work was constructed in accordance with
approved plans.
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Inspection Requirements by BMP Type. Chapter 4 Stormwater Best Management Practices (BMPs) of
this Manual provides details about the construction sequences for each BMP. After holding a
preconstruction meeting, regular inspections may be made at the following specified stages of

construction:

e Infiltration Systems and Bioretention Areas may be inspected at the following stages to ensure
proper placement and allow for infiltration into the subgrade:

o
o

O

During on-site or off-site percolation or infiltration tests;

Upon completion of stripping, stockpiling, or construction of temporary sediment
control and drainage facilities;

Upon completion of excavation to the subgrade;

Throughout the placement of perforated PVC/HDPE pipes (for underdrains and
observation wells) including bypass pipes (where applicable), geotextile materials,
gravel, or crushed stone course and backfill; and

Upon completion of final grading and establishment of permanent stabilization;

e Flow Attenuation Devices, such as open vegetated swales upon completion ofconstruction;

e Retention and Detention Structures, at the following stages:

@)

o

Upon completion of excavation to the sub-foundation and, where required, installation
of structural supports or reinforcement for structures, including but not limited to the
following:

During testing of the structure for water tightness;

During placement of structural fill and concrete and installation of piping andcatch
basins;

During backfill of foundations and trenches;

During embankment construction; and

Upon completion of final grading and establishment of permanentstabilization.

e Stormwater Filtering Systems, at the followingstages:

O

O 0O O O O O

o

Upon completion of excavation to the sub-foundation and installation of structural
supports or reinforcement for the structure;

During testing of the structure for water tightness;

During placement of concrete and installation of piping and catch basins;

During backfill around the structure;

During prefabrication of the structure at the manufacturingplant;

During pouring of floors, walls, and top slab;

During installation of manholes/trap doors, steps, orifices/weirs, bypass pipes, and
sump pit (when applicable);

During placement of the filter bed; and

Upon completion of final grading and establishment of permanentstabilization.
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e Green Roof Systems, at the following stages:

o During placement of the waterproofing layer, to ensure that it is properly installedand
watertight;

o During placement of the drainage layer and drainage system;

o During placement of the growing media, to confirm that it meets the specifications and
is applied to the correct depth (certification for vendor or source must be provided);

o Upon installation of plants, to ensure they conform to the planting plan (certification
from vendor or source must be provided); and

o Atthe end of the first or second growing season, to ensure desired surface cover
specified in the Care and Replacement Warranty has been achieved.

2.3.3 Final Construction Inspection Reports

Beaufort County Public Works Department will conduct a final inspection to determine if the completed
work is constructed in accordance with approved plans and the intent of this Manual and the
Stormwater Ordinance. Within 21 days of the final inspection, the applicant must submit an as-built
package, including one PDF copy of the as-built SWMP certified by a registered professional engineer
licensed in the State of South Carolina. For a project consisting entirely of work in the PROW, the
submission of a Record Drawing certified by an officer of the project contracting company is acceptable
if it details the as-built construction of the BMPs, related stormwater infrastructure, and land covers.

A registered professional engineer licensed in South Carolina is required to certify as-built SWMPs and
state that all activities including clearing, grading, site stabilization, the preservation or creation of
pervious land cover, the construction of drainage conveyance systems, the construction of BMPs, and all
other stormwater-related components of the project were accomplished in strict accordance with the
approved SWMP and specifications. As stated in Section 2.2.2 Resubmission of Stormwater
Management Plans, all plan changes are subject to Beaufort County Public Works Department approval.
The as-built certification must be on the original SWMP.

Upon completion, these plans will be submitted to Beaufort County Public Works Department for
processing. The estimated time for processing will be two weeks (10 working days), after which the
plans will be returned to the engineer. Beaufort County Public Works Department will provide the
applicant with written notification of the final inspection results.

2.3.4 Inspection for Preventative Maintenance

The Stormwater Ordinance requires maintenance inspections for BMPs and land covers to ensure their
ongoing performance is in compliance with their original design. The inspection will occur at least once
every three (3) years. Maintenance inspection forms are provided in Appendix F Maintenance Inspection
Checklists. Beaufort County Public Works Department may conduct these maintenance inspections,
though it may, in certain circumstances, allow a property to self-inspect and provide documentation.

Beaufort County Public Works Department will maintain maintenance inspection reports for all BMPs
that they inspect and are provided by the landowner. The reports will evaluate BMP functionality based
on the detailed BMP requirements of Stormwater Best Management Practices (BMPs) and inspection
forms found in Appendix F Maintenance Inspection Checklists.

If, after an inspection by Beaufort County Public Works Department, the condition of a BMP presents an
immediate danger to the public safety or health because of an unsafe condition or improper
maintenance, Beaufort County Public Works Department may take such action as may be necessary to
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protect the public and make the BMP safe. Any costs incurred by Beaufort County Public Works
Department may be assessed against the owner(s).

24 Inspections & Maintenance

2.4.1 Inspections & Maintenance Responsibilities

A site with an approved SWMP must also have a responsible party inspect and maintain the BMPs and
land covers according to the inspections and maintenance schedule in the SWMP and this Manual. Land
covers must be maintained in type and extent as approved. Approved BMPs must be kept in good
condition, including all the engineered and natural elements of each practice, as well as conveyance
features (e.g., grade surfaces, walls, drains, structures, vegetation, soil erosion and sediment control
measures, and other protective devices). All repairs or restorations must be in accordance with the
approved SWMP.

A Maintenance Agreement including an exhibit stating the owner’s specific maintenance responsibilities
must be recorded with the property deed at the Record of Deeds. An inspection and maintenance
schedule for any BMP will be developed for the life of the project and shall state the inspection and
maintenance to be completed, the time for completion, and who will perform the inspections and
maintenance. The schedule will be printed on the SWMP and will appear as an exhibit in the
Maintenance Agreement.

2.4.2 Inspection & Maintenance Agreements

Inspection and maintenance obligations are binding on current and future owners of a property subject
to recorded covenants. Beaufort County Public Works Department will not issue final approval of a
complete set of the SWMP for private parcels until the applicant has executed a stormwater
maintenance agreement providing notice of this obligation to current and subsequent owners of the
land served by the BMP(s) and land covers. Inspection and maintenance agreements by regulated
projects include providing access to the site and the BMP(s) at reasonable times for regular inspection
by Beaufort County Public Works Department and for regular or special assessments of property
owners, as needed, to ensure that the BMP(s) is maintained in proper working condition and the land
covers are retained as approved in the SWMP. An example of the declaration of covenants/maintenance
agreement for a site with BMPs and designated land covers is provided at the end of this chapter.

The applicant must record the agreement as a declaration of covenants with Beaufort County Public
Works Department Recorder of Deeds. The agreement must also provide that, if after written notice by
Beaufort County Public Works Department to correct a violation requiring maintenance work,
satisfactory corrections are not made by the owner(s) of the land served by the BMP within a reasonable
period of time, not to exceed 45 to 60 days unless an extension is approved in writing by Beaufort
County Public Works Department. Beaufort County Public Works Department may perform all necessary
work to place the BMP in proper working condition. The owner(s) of property served by the BMP will be
assessed the cost of the work and any potential penalties/fines.

As-Built Submittals

One set of As-Built drawings sealed by a registered professional engineer licensed in the State of South
Carolina must be submitted as required by the procedure for handling close out documents for private
development projects by Beaufort County Planning and Zoning department.

The following items must be completed and provided:

General Information:

Item 6.

173




e Words As-Built in or near the project title

e  As-Built Signature/Approval block on each sheet

e As-builts shall have a coordinate system based on the South Carolina Coordinate System North
American Datum of 1983 (NAD83).

e Elevations shown shall be based on the North American Vertical Datum of 1988 (NAVDS88).

e Vicinity map

e Sheets numbered correctly

e Project ID number, Project Name, Permit number and name, address and contact information of
project engineer

e All measurements and coordinates shall be shown on all drainage structures, detention and
BMP structure outlets, outlet control structures and manholes.

e Any change to BMP capacities, dimensions, specifications or location shall be shown as mark-
through of the original design on the drawings

e Elevations to the nearest 0.1 ft.

Basins:

e At least two benchmarks on the plans

e Profile of the top of berm

e Cross-section of emergency spillway at the control section

e Profile along the centerline of the emergency spillway

e Cross-section of berm at the principle spillway

e Elevation of the principle spillway crest or top of structure elevations

e Elevation of the principle spillway inlet and outletinvert

e Riser diameter/dimensions and riser base size

e Diameter, invert elevation and sizes of any stage orifices, weirs or storm drain pipes

e Barrel diameter, length, and slope

o Types of material used

e OQutfall protection length, width, depth, size of rip rap and filter cloth

e Size, location, and type of anti-vortex and trash rack device (height and diameter, elevations and
spacing)

e Pipe cradle information

e On plan view show length, width and depth of pond and contours of the basin area so that
design volume is specified

e As-built spot elevations with the disturbed area required for basin construction in sufficient
detail to provide accurate as-built contours

e Core trench limits and elevation s of bottom of cut offtrench

e Show length width and depth of outfall rip rap

e Certification by a Geotechnical Engineer for compact and unified soilclasses

e Vegetation cover certification

e Show location of planted landscaping

e Utility locations and elevations encountered, test pitted and/or relocation during contractwork

Storm Drain Piping:

e At least two benchmarks on the plans
e Diameter and class of pipe
e Invert of pipe at outfall, structures and/or field connections
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Slope of pipe

Pipe lengths (show stationing)

Types of materials

Location of all pipes and structures horizontally on the plan

Length, width and depth of all rip rap and other outfall protection asspecified

Elevation of rip rap at outfall and at changes in grade

Utility locations and elevations encountered, test pitted and/or relocation during contract work

Post construction BMP Specific details:

Provide as-built details as described for each best management practice in Chapter4.
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Chapter 3. Minimum Control Requirements

3.1 Introduction

This chapter establishes the minimum stormwater control standards necessary to implement the
Southern Lowcountry Stormwater Ordinance within Beaufort County Public Works Department. The
term “runoff reduction” is used throughout this chapter to describe the retention of the stormwater on
site. The SWRv is used to describe the volume of stormwater to be retained on site.

Two levels of stormwater retention are prescribed, the 85" and the 95" percentile storm, and are
assigned based on a site’s subwatershed as identified by the U.S. Geological Survey Hydrologic Unit
Code 12 (HUC-12) presented in Section 3.5.1 below. In addition, peak discharge control of the post-
development 2-, 10-,25-, 50-, 100-year, 24-hour storms to their predevelopment flow shall be provided
by a combination of structural controls, GI/LID practices and other non-structural BMPs. As well,
requirements to manage the 100-yr, 24-hour storm event are provided in the extreme flood event
section below. Further, this Manual and Appendices provide the framework and necessary tools to
document the methods proposed by development plans to comply with these requirements. It should
be noted that stormwater ponds are considered the least favorable structural best management
practice to meet the SWRv and water quality requirements of this Manual.

3.2 Regulated Site Definition

According to the Stormwater Ordinance, the design criteria of this Manual shall be applicable to any
new development, redevelopment or major substantial improvement activity, including, but not limited
to, site plan applications, public improvement projects, and subdivision applications that meet the
applicability standards found in Chapter 1.4.

The Southern Lowcountry stormwater design requirements are applied according to the flow chart in
Figure 3.1 and should be determined as follows:

1) Insequence, first determine which HUC-12 watershed that the project is in according to
Table 3.1. Stormwater design criteria for the development follows the watershed area in
which it is located. Next, determine the square feet of impervious area to be created, added
or replaced as a part of the development or redevelopment. Will the project disturb greater
than 5000 sq feet If the answer is “yes”, the project plan must meet the requirements for
stormwater management in this Manual for their respective watershed area.

2) If a project is a major substantial improvement, refer to section 1.4.1 it must meet the water
quality criteria for its respective watershed protection area to the maximum extent
practicable (MEP) or obtain off-site stormwater credit. The terms MEP and off-site
stormwater credit are further explained in Section 3.9 and 3.10 below. A waiver to meet
Peak control requirements for major substantial improvement projects may be applied for.
Approval is at the discretion of the Public Works Director or their designee.
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retain the 85th
percentile storm
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Figure 3.1. Southern Lowcountry Stormwater Design Manual applicability diagram.
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3.3 Infill & Redevelopment

An infill project is one on a previously platted property that may or may not have stormwater
management capacity in its original development plan. Regardless of size, infill that is part of a larger
common plan of development, even through multiple, separate, and distinct land disturbing activities
that may take place at different times and on different schedules must comply with this Manual. Such
projects may include Planned Unit Developments (PUDs) that have stormwater systems built that do not
meet the requirements of this Manual. If the proposed project meets the applicability criteria of Section
1.4.1, the stormwater plan review in this Manual is necessary. If the development’s original stormwater
management plan is sufficient to meet the current requirements of this Manual and is documented
through approved plans and as-built drawings, or current field measurements and engineering
calculations, no further stormwater requirements must be met. When the infill project is part of an
original plan that does not meet the current stormwater requirements, the level of stormwater
management that is provided in the current development may be credited toward the current volume
and hydrologic analysis. Infill locations that, due to the municipal jurisdiction’s zoning or land use
requirements or site conditions, cannot meet the requirements of this Manual must complete the
maximum extent practicable (MEP) evaluation in Section 3.9 for approval by the Public Works Director
and/or their designee for project advancement/approval.

Similarly, redevelopment may be credited for the level of stormwater in place. If the redevelopment’s
original stormwater management plan is sufficient to meet the current requirements of this Manual and
is documented through approved plans and as-built drawings, or current field measurements and
engineering calculations, no further stormwater requirements must be met. When the redevelopment is
part of an original plan that does not meet the current stormwater requirements, the level of
stormwater management that is provided in the current development may be credited toward the
current volume and hydrologic analysis. Redevelopment projects that, due to the municipal jurisdiction’s
zoning or land use requirements or site conditions, cannot meet the requirements of this Manual must
complete the maximum extent practicable (MEP) evaluation in Section 3.9 for project approval.

3.4 Stormwater Runoff Quality & Peak Discharge Control

Since its inception, the Clean Water Act was designed to address the water quality impacts of
stormwater runoff. As it has been applied through successive stormwater permit cycles, the Act’s
requirements have been interpreted to mean application of stormwater best management practices to
the maximum extent practicable. The U.S. Environmental Protection Agency (EPA) has stated that such
conditions include specific tasks or best management practices (BMPs), BMP design requirements, and
performance requirements (EPA, 81 Fed. Reg. 3).

Consistent with the EPA’s Phase Il MS4 permit, this Manual requires that stormwater runoff shall be
adequately treated before it is discharged from a development site. A stormwater management system
is assumed to meet the stormwater runoff quality criteria by satisfying the stormwater runoff volume
criteria for its respective Watershed Area presented in this Manual. If any of the required stormwater
runoff volume cannot be reduced on the site, due to impractical site characteristics or constraints, the
following questions shall be addressed in the permitting process:
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1. Can the required stormwater volume be obtained from an adjacent site owned or available for
stormwater retention purposes;

2. Is there available stormwater retention volume within the adjacent right-of-way and available
through fee-in-lieu arrangements within this jurisdiction; and

3. Is a waiver granted based on a maximum extent practicable evaluation?

Further, a stormwater management system is presumed to comply with these criteria if:

e Itintercepts and treats stormwater runoff in stormwater management practices that have been
selected, designed, constructed and maintained in accordance with thisManual;

e Itis provided with documentation to show that total suspended solids, nitrogen and bacteria
removal were considered during the selection of the stormwater management practices that
will be used to intercept and treat stormwater runoff on the developmentsite;

e Itis designed to provide the amount of stormwater load reduction specified in the latest edition
of this Manual; and

e |t manages the peak flow and extreme flood event storms in accordance with this Manual.

3.5 Southern Lowcountry Stormwater Management Performance Requirements
Stormwater management requirements of this Manual are intended to enhance the quality of
development, protect and enhance stormwater quality and management, protect aquatic resources
from the negative impacts of the land development process, address water quality impairments or a
total maximum daily load, as identified by the South Carolina Department of Health and Environmental
Control (DHEC), or address localized floodingissues.

3.5.1 Watershed Protection Area Designations

Not all watersheds of the Southern Lowcountry region require the same level of post-construction
stormwater management. Currently, three watershed protection areas are designated with specific
unique stormwater management requirements based on the current and anticipated water quality
control measures for their contributing watersheds. The Southern Lowcountry Stormwater Ordinance
provides Beaufort County Public Works Department the flexibility and authority to designate sub
watersheds or drainage areas as Special Watershed Protection Areas that may lead to more restrictive
requirements or special criteria. Such special designations and criteria will be provided as a future
appendix to this manual.

In the Southern Lowcountry, impairments include recreational water use impairment from bacteria
(Enterococcus for saltwater and E. coli for freshwater), aquatic life use impairment from turbidity or
dissolved oxygen, and shellfish harvesting use impairment from fecal coliform bacteria. Stormwater best
management practices for these types of impairments include erosion and sediment control for
turbidity impairments, illicit discharge detection, vegetated conveyances, vegetated buffers, pet waste
programs, and post-construction runoff control. Currently, Southern Lowcountry water quality
impairments do not include nutrient impairments, but nutrients can also be addressed through erosion
and sediment control and the stormwater best management practices outlined in thisManual.

Most of Beaufort County and the lower reaches of the Jasper County watersheds have shellfish receiving
waters or are recreational waters and are therefore sensitive to bacteria impairments. Land
development and redevelopment projects in these watersheds require greater scrutiny to ensure that
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Item 6.

low impact development methods are designed, implemented and maintained to be protective of these
water uses.

Watersheds tributary to the Savannah River in the Southern Lowcountry include most of the freshwater
wetlands of the region. River water quality is excellent and is a supply for drinking water for the City of
Savannah and the Beaufort Jasper Water and Sewer Authority. Savannah River impairments
downstream of the I-95 bridge are primarily aquatic life use due to low dissolved oxygen. Since the
Savannah River is the boundary of Georgia and South Carolina, it is reasonable to align stormwater
requirements within Jasper County with those in Chatham and Effingham Counties, GA. Stormwater
permits for the Georgia jurisdictions require use of the Georgia Coastal Stormwater Supplement to the
Georgia Stormwater Management Manual, which is primarily a green infrastructure/low impact
development (GI/LID) design Manual with requirements specific to the Georgia coastal counties.

The remaining watersheds of the Southern Lowcountry are more upland areas and in agricultural or
silvicultural use or are conservation lands. For these areas new development is subject to stormwater
management requirements similar to previous county requirements. This Manual unifies stormwater
management standards across the designated watersheds rather than differing across county or
jurisdictional lines.

The map in Figure 3.2 outlines the boundaries of the three watershed protection areas of the Southern
Lowcountry. Requirements specific to each area are further developed in this chapter. Table 3.1 lists the
US Geological Survey 12-Digit Hydrologic Unit Code (HUC-12) for the watersheds in each area. To
identify a site’s HUC-12, refer to the South Carolina DHEC Watershed Atlas, available online at
https://gis.dhec.sc.gov/watersheds/. After identifying the site’s HUC 12, use Table 3.2 to identify the
watershed protection area.

180



https://gis.dhec.sc.gov/watersheds/

Item 6.

Area Designation
- Bacteria and Shellfish Watershed Protection Area
]:l General Stormwater Management Watershed Area
W'ﬂ-nd D Savannah River Special Watershed Protection Area
' [ 1]] sheffish Classified waters

Figure 3.2. Watershed Protection Areas of the Southern Lowcountry.
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Table 3.1. Watershed Protection Area HUC-12 Codes.

Item 6.

General Stormwater Management . .
g Savannah River Watershed Protection Area
Watershed Areas
HUC-12 No. Watershed Name HUC-12 No. Watershed Name
030502070704 | Middle Combahee River 030601090107 Hog Branch-Savannah River
030502080301 | Johns Pen Creek 030601090301 Cypress Branch
030502080302 | Cypress Creek 030601090302 Black Swamp
030502080404 | VicPherson Creek- 030601090303 Coleman Run
Coosawhatchie River
030502080405 | 2V Branch- 030601090304 Sand Branch
Coosawhatchie River
030601100101 | Gillison Branch 030601090305 Dasher Creek-Savannah River
030601100102 | Upper Great Swamp 030601090307 Outlet Savannah River
Bacteria and Shellfish Watershed Protection Area
HUC-12 No. Watershed Name HUC-12 No. Watershed Name
030502070706 | Lower Combahee River 030502080605 Boyd Creek-Broad River
030502071101 | Wimbee Creek 030502080606 Colleton River
030502071102 | Coosaw River 030502080607 Chechessee River
030502071103 | Morgan River 030502080608 Broad River-Port Royal Sound
030502071104 | Coosaw River-St. Helena Sound 030502100101 Harbor River-St. Helena Sound
030502080406 | Bees Creek 030502100102 Harbor River-Trenchards Inlet
030502080407 ;‘i‘vlg'r”y River-Coosawhatchie 030601090306 Wright River
030502080501 Battery Creek 030601100103 Lower Great Swamp
030502080502 Upper Beaufort River-Atlantic 030601100201 Upper New River-Atlantic
Intracoastal Waterway Intracoastal Waterway
030502080503 Lower Beaufort River-Atlantic 030601100202 Lower New River-Atlantic
Intracoastal Waterway Intracoastal Waterway
030502080601 | Pocotaligo River-Broad River 030601100301 May River
030502080602 | Huspa Creek 030601100302 Broad Creek
030502080603 | Whale Branch 030601100303 Cooper River-Calibogue Sound
030502080604 | Euhaw Creek 030601100304 Calibogue Sound
3.5.2 Overall Performance Requirements

Based on the watershed water quality criteria, its impairment status, or stormwater permit
requirements, development and redevelopment stormwater management performance requirements
will differ. These requirements are interpreted in terms of sizing and performance criteria. Table 3.2
presents a summary of the sizing criteria used to achieve the stormwater management performance

requirements for each watershed protection area.
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Table 3.2. Watershed Area Overall Performance Requirements.

General Stormwater Management
Watershed Protection Areas

Savannah River Watershed Protection Area

Overall Performance Requirements

Overall Performance Requirements

Water Quality: Implement Better Site Design, maintain
pre-development hydrology of the site to the
Maximum Extent Practicable (MEP) for the 85t
percentile storm event.

Peak Control: Control post-development peak runoff
discharge rate to pre-development rate for: 2-, 10- and
25-year, 24-hour design stormevents.

Accommodate the 100-year, 24-hour storm event
conveyance through the site and downstream without
causing damage/inundation to structures. Provide 10%
rule analysis.

As a pollutant removal minimum, intercept and treat
stormwater runoff volume to at least an 80 percent
reduction in total suspended solids load, 30 percent
reduction of total nitrogen load and 60 percent
reduction in bacteria load.

Complete a natural resources inventory for newsite
development applications.

Water Quality: Implement Better Site Design, retain
the 85t percentile storm event on-site to the MEP or
obtain off-site credit.

Peak Control: Control post-development peak runoff
discharge rate to pre-development rate for: 2-, 10-
and 25-year, 24-hour design storm events.

Accommodate the 100-year, 24-hour storm event
conveyance through the site and downstream
without causing damage/inundation tostructures.
Provide 10% rule analysis.

As a pollutant removal minimum, intercept and treat
stormwater runoff volume to at least an 80 percent
reduction in total suspended solids load, 30 percent
reduction of total nitrogen load and 60 percent
reduction in bacteria load.

Complete a natural resources inventory for new site
developmentapplications.

Rationale

Rationale

The previous Jasper County stormwater design manual
specified these overall performance requirements.

The Savannah River watershed adjoins Georgia counties
that are subject to similar overall performance
requirements as outlined in the Georgia Coastal
Stormwater Supplement.

Bacteria and Shellfish Watershed Protection Area

Overall Performance Requirements

e Water Quality: Implement Better Site Design and
retain the 95 percentile storm on-site with approved
infiltration/filtering BMPs. Fulfill MEP requirements or,
as a last resort, fulfill off-site credit and/or fee-in-lieu
requirements.

e As a pollutant removal minimum, intercept andtreat
stormwater runoff volume to at least an 80 percent
reduction in total suspended solids load, 30 percent
reduction of total nitrogen load and 60 percent
reduction in bacteria load.

e Peak control: Control the post-development peak
runoff discharge rate for the 2, 10, 25, 50, 100-year,
24-hour design storm events to the pre-development
discharge rates.

e Accommodate the 100-year, 24-hour storm event
conveyance through the site and downstream
without causing damage/inundation tostructures.
Provide 10% rule analysis.

e Complete a natural resources inventory for newsite
developmentapplications.

Rationale

The Bacteria and Shellfish Watershed Protection Areas are either impaired or have TMDLs, or the receiving waters
are classified for shellfish harvesting. These watersheds require greater protection due to their Clean Water Act
status or water quality classification. The site’s natural resource inventory is a necessary component of permit

application.
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3.5.3 Southern Lowcountry Stormwater Precipitation & Runoff

As in the natural environment, a site’s stormwater runoff volume depends upon soil conditions and land
cover. To evaluate each site’s development plan, this Manual relies on the rainfall runoff estimating
methods of the Natural Resources Conservation Service National Engineering Handbook (NEH).
Sometimes referred to as the curve number method or soil cover complex method, NEH chapter 9
describes the runoff response to rainfall events based on hydrologic soil group (HSG A, B, C or D) and
land cover type with an integer between 29 and 100 (NRCS, 2004). Accordingly, information
documenting the site’s soils, their permeability, predeveloped land use or natural cover, and post-
developed land cover, as well as the shallow groundwater table, are required in development plans in
order to review and permit the development activity.

Precipitation event size and distribution are set by this Manual for the three watershed protection areas
that make up the Southern Lowcountry.

The precipitation event distribution terms used in this Manual are defined as follows:

85 Percentile Storm is the 24-hour rainfall amount that according to the National Oceanic and
Atmospheric Administration records for the past 30 years in which 85% of all rainfall events do
not exceed at the nearest US Weather Service station to the County seat. For the General
Stormwater Management Watershed Areas and the Savannah River Watershed Protection
Areas, this number is 1.16 inches of rainfall.

95t Percentile Storm is the 24-hour rainfall amount that according to the National Oceanic and
Atmospheric Administration records for the past 30 years in which 95% of all rainfall events do
not exceed at the nearest US Weather Service station to the County seat. For the Bacteria and
Shellfish Watershed Protection Areas this is 1.95 inches of rainfall.

Plans submitted for new development or redevelopment must demonstrate through accepted
hydrologic methods that the development at post-construction will attenuate and treat the prescribed
storm events. This includes volume reduction, peak flow management and extreme flood protection
both on site and downstream.

3.5.4 Savannah River Watershed Protection Area

Upon implementation of this Manual, any applicable new development, redevelopment or major
substantial improvement in the designated HUC-12 watersheds that are part of the Savannah River
watershed shall meet the following requirements:

e Complete a natural resources inventory for new site developmentapplications.

Document use of Better Site Design.

Retain the 85" percentile storm event on-site to the MEP or obtain off-sitecredit.

Control the post-development peak runoff discharge rate for the 2, 10 and 25-year, 24-hour

design storm events to the pre-development discharge rates.

e Accommodate 100-year, 24-hour storm event through the development without causing
damage to the on-site and offsite structures. Provide 10% rule analysis.

e At a minimum, intercept and treat stormwater runoff volume to at least an 80 percent reduction
in total suspended solids load, 30 percent reduction of total nitrogen load and 60 percent
reduction in bacteria load.
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3.5.5 Bacteria & Shellfish Watershed Protection Area

Upon implementation of this Manual, any applicable new development, redevelopment or major
substantial improvement in the designated HUC-12 watersheds that are part of the Bacteria and
Shellfish Watershed Protection Area shall meet the following requirements:

e Complete a natural resources inventory for new site developmentapplications.

e Document use of Better Site Design.

e Retain the 95" percentile storm on-site with approved infiltration/filtering BMPs.

e  Fulfill MEP requirements or, as a last resort, fulfill off-site credit and/or fee-in-lieu requirements.

e At aminimum, intercept and treat stormwater runoff volume to at least an 80 percent reduction
in total suspended solids load, 30 percent reduction of total nitrogen load and 60 percent
reduction in bacteria load.

e Control the post-development peak runoff discharge rate for the 2, 10, 25, 50, and 100-year, 24-
hour design storm events to the pre-development discharge rates.

e Accommodate the 100-year, 24-hour storm event conveyance through the site and downstream
without causing damage/inundation to structures. Provide 10% rule analysis.

3.5.6 General Stormwater Management Watershed Area

Upon implementation of this Manual, any applicable new development, redevelopment or major
substantial improvement in the designated HUC-12 watersheds for the General Stormwater
Management Watershed Area shall meet the following requirements:

e Complete a natural resources inventory for new site developmentapplications.

e Document use of Better Site Design.

e Maintain pre-development hydrology of the site to the Maximum Extent Practicable (MEP) for
the 85" percentile storm event.

e Control post-development peak runoff discharge rate for the 2, 10, 25, 50, and 100-year, 24-
hour design storm events to pre-development discharge rates.

e Accommodate 100-year, 24-hour storm event through the development without causing
damage to the on-site and offsite structures. Provide 10% rule analysis.

e As a pollutant removal minimum, intercept and treat stormwater runoff volume to at least an 80
percent reduction in total suspended solids load, 30 percent reduction of total nitrogen load and
60 percent reduction in bacteria load.

3.5.7 Runoff Reduction & Pollutant Removal

It is the minimum criteria of this Manual that a site’s stormwater best management practices shall retain
the precipitation event size for its watershed protection area as summarized in Section 3.5.2. Through
successive application of the practices below and that are described in detail in Chapter 4, provide at
least an 80% reduction in total suspended solids loads, 30% reduction of total nitrogen load, and 60%
reduction in bacteria load (Jasper County, 2011).

Stormwater best management practices, when built according to the standards in Chapter 4 and
maintained according to the site’s maintenance agreement, can be expected to achieve runoff reduction
and pollutant removal efficiencies according to Table 3.3. These values are to be used in the pollutant
removal documentation and are used within the stormwater runoff reduction calculator in Appendix H.
Other water quality credits may be assigned for BMPs based on the determination by Beaufort County
Public Works Department and valid study results presented with the Stormwater Management Plan
submittal.
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Table 3.3. Pollutant Removal Efficiencies of Structural BMPs.

Item 6.

Water Quality Credits
BMP Runoff TSS % Total N Bacoteria
Reduction | Removal % .
Removal | Removal

Bioretention - No Underdrain 100%*! 100%! 100%° 100%°
Bioretention — Internal Water Storage 75%* 85%!? 85%* 80%
Bioretention - Standard 60%? 85%* 75%* 80%°
Permeable Pavement - Enhanced 100%! 100%! 100%° 100%*
Permeable Pavement - Standard 30%? 80%! 45%* 30%°
Infiltration 100%*! 100%*! 100%° 100%°
Green Roof 100%? 100%° 100%° 100%*
Green Roof - Irrigated 50%° 50%° 50%° 50%°
Rainwater Harvesting 100%> 100%° 100%° 100%°
Impervious Surface Disconnection 40%> 80%* 40%* 40%°
Grass Channel 10%> 50%* 25%* 30%°
Grass Channel - Amended Soils 20%? 50%" 35%* 30%°
Dry Swale 60%> 85% 70%* 80%°
Wet Swale 0%? 80%!? 25%* 60%°
Regenerative Stormwater Conveyance 0%* 80%* 40%° 80%°
Filtering Systems 0%> 80%* 30%* 80%°
Storage Practices 0%° 60%* 10%* 60%°
Stormwater Ponds 0% 80% 30%* 60%°
Stormwater Wetlands 0% 80%" 25%* 60%°
Tree Planting and Preservation see section 4.12

Proprietary Practices see section 4.13
Conservation Areas see section 4.14

Notes:

The following resources were used to develop the runoff reduction and pollutant removal values in the above table.

1. (ARC, 2016).
(Hirschman, 2018).

2.
3. (DOEE.2013)
4

u

(Hirschman, 2018). Nitrogen removal values from this source were applied to the remaining volume after runoff
reduction was applied. The values provided in the table above represent the results of this application.

(Chesapeake Stormwater Network, 2018)

Best professional judgement was used where a BMP’s pollutant removal values were not available in the above
sources, or conflicts were present. In all cases, a BMP’s pollutant removal value must be at least as high as its runoff
reduction values (for example, if a BMP is assigned a runoff reduction value of 100%, it will also have TSS, nitrogen,
and bacteria removal rates of 100%). In addition, it was assumed that a Regenerative Stormwater Conveyance (RSC)
will have similar nitrogen removal to bioretention systems, so the nitrogen removal value from the Runoff Reduction
Method was applied as described in reference 4, above. It was also assumed that both RSCs and filtering systems will
have the same bacterial removal rate as bioretention (with no runoff reduction).
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3.6 Erosion & Sediment Control (ESC) Requirements

The design and management of construction site runoff control measures for all qualifying
developments as defined in the Ordinance shall be in accordance with SCDHEC NPDES General Permit
for Stormwater Discharges from Construction Activities, the SCDHEC Erosion and Sediment Reduction
and Stormwater Management regulations and its most current version of standards, where applicable.
Beaufort County Public Works Department reserves the right to require additional erosion and sediment
control or a higher standard of measure and make their requirement a condition of a development
permit approval.

3.7 Retention Standard & Volume

This section provides the formulas and rationale for use of the runoff reduction method to compare
predeveloped and post-development hydrology for projects submitted for approval to the Southern
Lowcountry jurisdictions.

Runoff reduction is defined as “the total annual runoff volume reduced through canopy interception,
soil infiltration, evaporation, transpiration, rainfall harvesting, engineered infiltration, or extended
infiltration” (Hirschman, 2008). The formula to calculate the volume reduced through successive
application of stormwater best management practices originates with the Natural Resources
Conservation Service (NRCS) method of estimating direct runoff from storm rainfall and the curve
number method of NEH Chapter 9 (NEH, 2004). As shown in Equation 3.1, rainfall event runoff (Q) is a
function of depth of event rainfall (P) over the watershed, the initial abstraction (la) and the maximum
potential retention (S).

Equation 3.1. Curve number runoff equation.

(PP — 11"

0= =TS
B aa
11, = 0. 2255
_ (PP — 00. 2285)"
(PP + 00. 8855)
PP — 00. 2265)%
QQ-RR= ¢ )

(PP = 0. 8855)

110000
§$§=——-11
ccce

Where:

Q = Runoff depth (in)
Depth of rainfall event for the designated watershed protection area (85" or
95% percentile rain event)
la="Initial abstraction (in)
= Potential maximum retention after runoff begins (in)
CN = Runoff curve number
= Retention storage provided by runoff reduction practices (in)
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Not all stormwater BMPs provide runoff reduction equally. Through the crediting procedures of the
Compliance Calculator found in Appendix H and the retention volumes required in this section,
designers will be able to evaluate their proposed designs and submit for approval in a unified process
across the Southern Lowcountry jurisdictions.?

Supplemental information on the terms below can be found in the Low Impact Development in Coastal
South Carolina: Planning and Design Guide, and the Georgia Stormwater Management Manual (Ellis, K.
et al.,, 2014; ARC, 2016).

The Stormwater Retention Volume (SWRv) is the volume of stormwater runoff that is required to be
retained, post-development. It is calculated as shown in Equation 3.2 for the entire site and for each site
drainage area (SDA). The SDA is defined as the area that drains to a single discharge point from the site
or sheet flows from a single area of the site. A development site may have multiple SDAs and runoff
coefficients.

Equation 3.2. Stormwater retention volume (SWRv) equation
PP X [(RRSS” X ”) + (RRSSCC X CC) + (RRSSCC X CC)]

1122

SSSSRRSS =

Where:

SWRv = Volume required to be retained (cubic feet)
Depth of rainfall event for the designated watershed protection area (85" or
95% percentile rain event)
Runoff coefficient for impervious cover and BMP cover based on SCS
hydrologic soil group (HSG) or soil type
= Impervious cover surface area (square feet)
Rvc= Runoff coefficient for compacted cover based on soil type
= Compacted cover surface area (square feet)
Rvn= Runoff coefficient for forest/open space based on soil type
= Natural cover surface area (square feet)
12 = Conversion factor (inches to feet)

Rv Coefficients
A soils | B Soils | C Soils | D Soils
Forest/Open Space (Rw) | 0.02 0.03 0.04 0.05

Managed Turf (Rvc) 0.15 0.20 0.22 0.25
Impervious Cover (Ru) 0.95 0.95 0.95 0.95
BMP 0.95 0.95 0.95 0.95

The Compliance Calculator in Appendix H uses best available pollutant removal efficiencies for total
suspended solids, total nitrogen and fecal indicator bacteria. Use of the compliance calculator allows the
designer to evaluate alternative designs to arrive at compliance with the runoff reduction and pollutant
removal requirements and clearly summarize them for the local plan reviewer. The compliance

! Compliance Calculator instructions are found in Appendix G
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calculator output is a necessary submittal for a plan reviewer to evaluate selected BMPs to demonstrate
compliance with the watershed protection area standards of this Manual.

3.7.1 Total Suspended Solids, Nutrients, & Bacteria

The minimum pollutant removal performance requirements for all watersheds of the Southern
Lowcountry include the interception and treatment of stormwater runoff volume to at least an 80%
reduction in total suspended solids load, 30% reduction of total nitrogen load, and 60% reduction in
bacteria load. These requirements are established for the following reasons.

Stormwater in the Lowcountry conveys the plant nutrients nitrogen and phosphorus. Nitrogen tends to
dissolve in water, but phosphorus is adsorbed to suspended solids predominantly. Control of total
suspended solids through the BMPs in this Manual will also remove a proportional amount of
phosphorus. Relying on the judgement of stormwater researchers and other state design manuals, the
approach for the Southern Lowcountry is similar. If a BMP is effective at runoff reduction or retention of
stormwater, it is similarly effective at removal of the initial volume of suspended solids (NCDEQ, 2014).

Many of the Southern Lowcountry watersheds at the HUC-12 size are directly tributary to bacteria and
shellfish impaired waters. As these watersheds develop with rooftops, roads and other impervious
surfaces, there is an increasing potential for bacteria in the stormwater from wildlife populations (deer,
racoons, waterfowl), pet waste, septic system discharges and sanitary sewer system malfunctions.
Similarly, nutrients can be expected to increase due to fertilizer use in erosion control practices,
managed turf and landscaping, septic system leachate, and atmospheric deposition on impervious
surfaces. Best management practices, along with better site design practices, can be used to reduce
bacteria and nutrients in stormwater to the benefit and restoration of Southern Lowcountry water
quality.

3.7.2 Hydrologic & Hydraulic Analysis

In order to prevent an increase in the duration, frequency and magnitude of downstream overbank
flooding and scouring, this Manual requires that enough stormwater detention be provided on a
development site to control the post-development peak runoff discharge to the predevelopment runoff
rates for the 2, 10, 25, 50, and 100 -year, 24-hour storm events. The capacity of the existing downstream
receiving conveyance system for all off-site discharge points must be determined to be adequate. An
analysis of the downstream conveyance capacity to accommodate the site’s post development 25- and
100-year, 24-hour peak flow shall be provided in the engineering report. Discharge to the public right-of-
way of the SC State highway system shall comply with the SCDOT Requirements for Hydraulic Design
Studies. Necessary upgrades within the public right-of-way due to inadequate capacity for the post-
development 25-yr flow must be identified during the permit application process. Upgrades to the
downstream system to accommodate the 100-yr 24-hour flow must be considered through the MEP
process outlined in Section 3.9. Documentation supporting safe passage of the 100-yr post development
flow to the downstream point where the detention or storage area comprises 10% of the total drainage
area, and an analysis of the surrounding neighborhood area to identify any existing capacity shortfalls or
drainage blockages is required for plan approval. This analysis is called the 10% analysis rule in Section
3.8 of this Manual.
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The recommended 2, 10, 25, and 100-year, 24-hour storm event values from Appendix F of the South
Carolina DHEC Storm Water Management BMP Handbook, July 31, 2005 for Beaufort and Jasper
Counties are in Table 3.42.

Table 3.4. Rainfall depth (inches) for the Southern Lowcountry.

Return Period (years)
County 2 10 25 100
Beaufort 4.5 6.9 8.4 11.0
Jasper 4.2 6.4 7.8 10.2

In this Manual, Appendix | General Design Criteria and Guidelines provides the acceptable
methodologies and computer models for estimating runoff hydrographs before and after development,
as well as design criteria for stormwater collection systems and land cover designations. The following
are the acceptable methodologies and computer models for estimating runoff hydrographs before and
after development. These methods are used to predict the runoff response from given rainfall
information and site surface characteristic conditions. The design storm frequencies used in all of the
hydrologic engineering calculations will be based on design storms required in this Manual unless
circumstances make consideration of another storm intensity criterion appropriate:

Rational Method (limited to sites under 10 acres)

Urban Hydrology for Small Watersheds TR-55

Storage-Indication Routing

HEC-1, WinTR-55, TR-20, ICPR v3 or 4 and SWMM computer models

These methods are given as valid in principle and are applicable to most stormwater management
design situations in the Southern Lowcountry.

The following conditions should be assumed when developing predevelopment, pre-project, and post-
development hydrology, as applicable:

e The design storm duration shall be the 24-hour rainfall event, using the NRCS (SCS) Type llI
rainfall distribution with a maximum six-minute timeincrement.

e The predeveloped peaking factor shall be 200 for new development (Blair et al.,2012).
o The post development peaking factor shall be 400.

e For new development sites the predeveloped condition shall be calculated as a composite CN
based on the HSG and meadow conditions (NEH, 2004).

e Forinfill and redevelopment sites, the predeveloped condition shall be calculated as a
composite CN based on the HSG and the land cover type and hydrologic condition at the time of
the project’s initial submittal.

2Until SCDHEC updates its Stormwater Management BMP Handbook rainfall table to the NOAA Atlas 14 values,
the Southern Lowcountry region shall use the Handbook Appendix F rainfall table for 24 hour storm events.
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e Antecedent Runoff Condition (ARC) Il is the average adjustment factor for calculations using TR-
55. ARC Il is to be used for wetter conditions such as areas that receive irrigation water
harvested from stormwater ponds and for poorly drained soils.

Project designs must include supporting data and source information. All storm sewer systems shall be
analyzed for both inlet and outlet control (including tailwater effects) by using the following:

a. Equations and nomographs as shown in the Federal Highway Administration (FHWA)
Hydraulic Design Services (HDS) publication No.5.

b. Computer programs that calculate the actual hydraulic grade line for the storm sewer system
can be used, provided all losses (friction, bend, junction, etc.) are taken into account using the
appropriate loss coefficient (K) values.

c. Design tailwater condition elevation shall be supported by a reasonableresource and/or
analysis.

d. Allowable headwater. The allowable headwater of all culverts, pipe systems, open channels,
bridges and roadway culverts shall be established following the SCDOT Requirements for
Hydraulic Design Studies.

All culverts, pipe systems, and open channel flow systems shall be sized in accordance with the design
criteria found in Appendix | Hydrology and Hydraulics Design Requirements.

3.7.3 Maintenance Easements

Maintenance easements are provided for the protection and legal maintenance of stormwater
management facilities not within a right-of-way. Drainage easements shall be required in subdivisions
over any portion of a stormwater management facilities not within a right-of-way and necessary for the
functioning of the system. Drainage easements for all facilities must be shown on construction drawings
and approved by the stormwater manager. The easements shall be designated on the plan prior to
issuance of a development permit and recorded in public records with copy of recorded easement
submitted prior to Beaufort County Public Works Department permit termination. The minimum
allowable width of drainage easements may be as shown in Table 3.5.

Table 3.5. Drainage maintenance access easements.
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Stormwater Management Facility Minimum Easement Width
Closed systems (storm sewers/pipes/culverts) diameter + 4 ft + 2D(20-ft minimum)*
Open drainage systems
Bottom width 20 ft or less 15 ft + BW + 25D (30 ft minimum)**
Bottom width 20 ft to 40 ft 30 ft + BW + 2SD**
Bottom width greater than 40 ft 40 ft + BW + 2SD**
Retention/detention BMPs 20 ft around facility***
Pond Maintenance Access A 20’ maintenance access easement between lot lines and

top of bank shall be provided for stormwater ponds with a
permanent pool. The easement shall be provided for boat
trailer access, and for all structure maintenance and repair.
No permanent structures (mechanical, electrical, phone,
fences) or landscaping are allowed within the 20’ pond
maintenance access easement.
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*Where:

D = Depth from grade to pipe invert
**Where:

BW = Bottom width

S = Side slope

D = Depth of opening

Note: The minimum required width and configuration of drainage easements may be modified if deemed
necessary by the stormwater manager for justifiable reasons.

3.8 Extreme Flood Requirement: 10% Rule

The peak discharge generated by the 100-year, 24-hour storm event under post-development
conditions is considered the extreme peak discharge. The intent of the extreme flood protection is to
prevent flood damage from infrequent but large storm events, maintain the boundaries of the mapped
100-year floodplain, and protect the physical integrity of the best management practices as well as
downstream stormwater and flood control facilities. The 100-yr flow is to be used in the routing of
runoff through the drainage system and stormwater management facilities to determine the effects on
the facilities, adjacent property, and downstream. Emergency spillways of best management practices
should be designed appropriately to pass the resulting flows safely.

Documentation supporting safe passage of the 100-year post-development flow shall be provided by the
applicant/engineer. In order to prevent an increase in the duration, frequency and magnitude of
downstream extreme flooding over existing conditions, an evaluation must be provided to include
downstream analysis to the point where the project comprises 10% of the total contributing drainage
area. The 10% rule evaluation must address existing conveyance system capacity and “pinch points”
where a pipe/culvert would be overtopped and where the pipe/culvert will need to be upgraded or the
peak discharge rate will need to be limited to the capacity of the downstream system.

The 10% rule recognizes the fact that a structural BMP control providing detention has a “zone of
influence” downstream where its effectiveness can be felt. Beyond this zone of influence, the structural
control becomes relatively small and insignificant compared to the runoff from the total drainage area
at that point. Based on studies and master planning results from a large number of sites, that zone of
influence is considered to be the point where the drainage area controlled by the detention or storage
facility comprises 10% of the total drainage area. For example, if the drainage control drains 10 acres,
the zone of influence ends at a point where the total drainage area is 100 acres or greater (ARC, 2016).

Demonstration of safe passage of the 100-year, 24-hour storm shall include a stage storage analysis of
the system, an inflow/outflow comparison of the system, and construction of a table showing peak
stage elevations in comparison to safe freeboards to structures of the system and adjacent
buildings/structures/infrastructure. Safe passage to the receiving water also requires that there be no
additional downstream flooding or other environmental impacts (e.g., stream channel enlargement,
degradation of habitat).

Typical steps in the application of the 10% rule are:

1. Determine the target peak flow for the site for predevelopment conditions.
2. Using a topographic map, determine the lower limit of the zone of influence (10% point)
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3. Using a hydrologic model, determine the predevelopment peak flows and timing of those peaks
at each tributary junction beginning at the pond outlet and ending at the next tributary junction
beyond the 10% point.

4. Change land use on the site to post-development and rerun the model.

5. Design the structural control facility such that the overbank flood protection (25-year) post-
development flow is adequately conveyed to the lower limit of the zone of influence and the
Extreme Flood (100-year) post-development flow does not impact any existing structures within
the area of zone of influence.

6. If the overbank flood protection (25-year) post-development flow is not adequately conveyed to
the lower limit of the zone of influence and/or Extreme Flood (100-year) post-development flow
is shown to impact any structure, the structural control facility must be redesigned or one of the
following options considered:

a. Work with Beaufort County Public Works Department to reduce the flow elevation
through channel or flow conveyance structure improvements downstream.

b. Obtain a flow easement from downstream property owners to the 10% point.
Request a detention waiver from Beaufort County Public Works Department. This
waiver would be for water quantity control only and best management practices to
achieve water quality goals will still be required.

3.9 Maximum Extent Practicable

Maximum extent practicable (MEP) is the language of the Clean Water Act that sets the standards to
evaluate efforts pursued to achieve pollution reduction to the Waters of the United States. The MEP
refers to management practices; control techniques; and system, design, and engineering methods for
the control of pollutants. It allows for considerations of public health risks, societal concerns, and social
benefits, along with the gravity of the problem and the technical feasibility of solutions. The MEP for
stormwater management is achieved, in part, through a process of selecting and implementing different
design options with various structural and non-structural stormwater best management practices
(BMPs), where ineffective BMP options may be rejected, and replaced when more effective BMP
options are found (DOEE, 2019).

There must be a serious and demonstrated attempt to comply with this Manual, and practical solutions
may not be lightly rejected. If project applicants implement and demonstrate only a few of the least
expensive BMPs, and the regulated volume has not been retained, it is likely that the MEP standard has
not been met. If, on the other hand, a project applicant implements all applicable and effective BMPs
except those shown to be technically infeasible, then the project applicant would have achieved
retention to the MEP.

Major land-disturbing activities, infill and redevelopment projects, and projects in the existing public
right-of-way, must achieve the SWRv, and meet peak flow requirements for channel and extreme flood
protection to the MEP. Through application of stormwater best management practices on site or at an
off-site property within the same stormwater drainage catchment, land development projects should be
able to comply with the Southern Lowcountry Stormwater Ordinance. It is the applicant’s responsibility
to demonstrate to the greatest extent that the requirements of this Manual can be met for the
proposed development. The applicant must fully demonstrate that the requirements of the Manual are
not possible or feasible before entering into a MEP analysis, andonly after the concurrence and
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approval of the Public Works director and/or their designee of Beaufort County Public Works
Department based on the project submittals, documentation and discussions. The applicant must
realize that if the requirements of the Manual cannot be met, the site may not be conducive for
development, as proposed, in the interest of public safety and welfare.

When a new land development project, infill or redevelopment cannot meet the volume and peak flow
requirements of this Manual, the following design and review process is required to comply with the
MEP requirement. This evaluation is intended to be completed during the concept review stage of plan
development.

1) Demonstrate how BSD has been implemented to the maximum extent practicable or document
site restrictions that prevent BSD application.

2) List the site restrictions that prevent the on-site use of the stormwater BMPs of this Manual.

3) Cite justification for not being able to retain the SWRv and attain the required peak discharge
limits.

4) s there off-site capacity in the same drainage catchment as defined by Beaufort County Public
Works Department to meet the volume and/or peak flow requirements for the site’s
contributing drainage area(s)?

5) Does the publicly maintained stormwater drainage system have sufficient capacity for the
development site’s extreme flood peak flow?

6) Develop a cost versus aggregated stormwater retention volume achieved curve for the site’s
contributing drainage area. A minimum of five cost points with three of the BMP alternatives in
series as a treatment train are necessary for the curve. Include the evaluation off-site capacity
cost. Identify the inflection point of the cost curve to identify the optimal solution where
increased cost does not result in increased effectiveness.

7) The optimum aggregated retention value and BMP selection and size analysis must be
submitted as a part of the stormwater management plan for the project.

8) Offsite stormwater volume retention credit or fee-in-lieu documents will be required for project
completion.

The MEP submittal must provide documentable evidence of the process the applicant has performed
that demonstrates the restrictions to the use and implementation of BMPs and approved by the
Beaufort County Public Works Director and/or their designee and to meet the requirements of this
Manual in whole or in part.

3.10 Off-Site Stormwater Management

All stormwater management design plans shall include on-site stormwater management practices,
unless post-construction stormwater runoff in an off-site or regional stormwater management practice
is approved according to this Section.

The off-site or regional stormwater management practice must be located on property legally dedicated
to that purpose, be designed and sized to meet the post-construction stormwater management criteria
presented in this Manual, provide a level of stormwater quality and quantity control that is equal to or
greater than that which would be provided by on-site green infrastructure and stormwater management
practices, be in the same drainage catchment, as defined by Beaufort County Public Works Department,
as the project area, and have an associated inspection and maintenance agreement and plan. In
addition, appropriate stormwater management practices shall be installed, where necessary, to protect
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properties and drainage channels that are located between the development site and the location of the
off-site or regional stormwater management practice.

To be eligible for compliance through the use of off-site stormwater management practices, the
applicant must submit a stormwater management design plan to Beaufort County Stormwater
Department that demonstrates the adequacy of the off-site or regional stormwater management
practice, and demonstrates, to the satisfaction of the Beaufort County Public Works Department that
the off-site or regional stormwater management practice will not result in any of the following impacts:

3.11

(1) Increased threat of flood damage or endangerment to public health orsafety;
(2) Deterioration of existing culverts, bridges, dams, and other structures;

(3) Accelerated streambank or streambed erosion orsiltation;

(4) Degradation of in-stream biological functions or habitat; or,

(5) Water quality impairment in violation of state water quality standards and/or violation of
any other state or federal regulations.

Waivers

Individuals seeking a waiver from the requirements of this Ordinance may submit to the (administrator)
a request for a waiver in accordance with the Southern Lowcountry Stormwater Design Manual.

(1) Request of a Waiver at Staff Level

A written request for a waiver is required and shall state the specific waiver sought and the
reasons, with supporting data, a waiver should be granted. The request shall include all
information necessary to evaluate the proposed waiver. Requests must outline the need for
such a waiver, such as site constraints, soil characteristics, or similar engineering limitations.
Cost shall not be considered cause for a waiver. This waiver would be for water quantity control
only and best management practices to achieve water quality goals will still be required. The
applicant will address the criteria below for consideration of a waiver approval:

a. What exceptional circumstances to the site are evident that on-site or off-site
stormwater management requirements cannot be met?

b. What unnecessary hardship is being caused?
¢. How will denial of the waiver be inconsistent with the intent of the Ordinance?
d. How will granting the waiver comply with the intent of the Ordinance?

e. How are state and federal regulations still being met?

(2) Review of Waivers

The Public Works Director and/or their designee will conduct a review of the request and will
issue a decision within thirty (30) working days of receiving the request.
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Chapter 4. Stormwater Best Management Practices (BMPs)

4.1

This chapter summarizes and outlines performance criteria for 13 stormwater best management

Standard Stormwater BMP Design Sections

practice (BMP) categories that include:

Following these criteria is the criteria to credit for stormwater benefit the use of conservation areas and

Bioretention (4.3)

Permeable Pavements (4.4)
Infiltration (4.5)

Green Roofs (4.6)

Rainwater Harvesting (4.7)
Impervious Surface Disconnection (4.8)
Open Channel Systems (4.9)

Filtering Systems (4.10)

Storage Practices (4.11)

Ponds (4.12)

Stormwater Wetlands (4.13)

Tree Planting and Preservation (4.14)
Proprietary Practices (4.15

open space preservation.

4.1.1

Format of Standard Stormwater BMP Design Sections
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BMP performance criteria are based on several critical design factors to ensure effective and long-lived
BMPs. For each BMP, the following factors are discussed:

e General Feasibility

e Conveyance

e Pretreatment

e Design and Sizing

e Landscaping

e Construction Sequencing

e Maintenance

e Stormwater Compliance Calculations

Design components that differ from these specifications, but meet their intent, may be included at
Beaufort County Public Works Department’s discretion.

4.1.2 Standard Nomenclature
In this chapter, and throughout the guidebook, the terms, must or shall, denote required aspects of
BMPs or their design and implementation. The term, should, denotes a recommendation, however,
justification may be necessary for design or implementation that does not correspond to certain
recommendations.

4.2 Summary of BMP Stormwater Management Capabilities, Site Applicability, & Physical
Feasibility

Stormwater management requirements for a given site vary based on the site’s location, and minimum

control requirements discussed in detail in Section 3.5.

4.2.1 Stormwater Retention & Water Quality Treatment
It is important to note that this Manual, and the associated compliance calculators, make a distinction
between stormwater retention volume and stormwater water quality treatment. Not all BMPs achieve
stormwater retention and/or water quality treatment equally, as was summarized in Table 3.3. The level
to which a BMP provides stormwater retention and water quality treatment is provided in the BMP
summary table of each BMP. The stormwater runoff reduction (SWRv) rates are expressed as a
percentage of the storage volume provided by the BMP. Calculations for determining storage volume
are included in each BMP’s specifications. Each BMP’s performance on the water quality parameters of
total suspended solids, nitrogen and bacteria are also included in the BMP summary table. Note that
many BMPs whose main purpose is water quality treatment typically do not have enough volume
control to manage larger storm events.

4.2.2 Site Applicability
Certain BMPs are more appropriate than others in certain land uses. Table 4.1 describes the site
applicability for each BMP for the following factors:

e Rural Use: This column indicates whether or not the stormwater management practice is
typically suited for use in rural areas and on low-density developmentsites.
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e Suburban Use: This column indicates whether or not the stormwater management practice is

typically suited for use in suburban areas and on medium-density developmentsites.

e Urban Use: This column identifies the stormwater management practices that are typically
suited for use in urban and ultra-urban areas where space is at a premium.

e Construction Cost: This column assesses the relative construction cost of each of the

stormwater management practices.
e Maintenance: This column assesses the relative maintenance burden associated with each
stormwater management practice. Note that all stormwater management practices require
routine inspection and maintenance.

Table 4.1. Site applicability for BMPs.

Item 6.

Construction

BMP Rural Use Suburban Use Urban Use Cost Maintenance
Bioretention Yes Yes Yes Medium Medium
Permeable Pavement Maybe Yes Yes High High
Infiltration Yes Yes Yes Medium Medium
Green Roof Maybe Yes Yes High Low
Rainwater Harvesting Yes Yes Yes Medium Medium
Disconnection Yes Yes Maybe Low Low
Open Channels Yes Yes No Low-Medium Medium
Filtration Maybe Yes Yes High High
Dry Ponds Yes Yes No Low Low
Wet Ponds Yes Yes No Low Low
Stormwater Wetlands Yes Yes No Low Medium

4.2.3 Site Conditions & Physical Feasibility
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While some BMPs can be applied almost anywhere, others require specific conditions to be most
effective. Physical feasibility refers to the physical site conditions necessary to effectively design and
install a BMP. Table 4.2 includes the feasibility factors listed below.

e Contributing Drainage Area (CDA): Volume of water received by a practice can affect BMP

performance. This column indicates the contributing drainage areas that typically apply for each

BMP.

e Slope: This column describes the influence that site slope can have on the performance of the
BMP. It indicates the maximum slope on which the BMP should beinstalled.
e  Minimum Head: This column provides an estimate of the minimum amount of elevation

difference needed within the BMP, from the inflow to the outflow, to allow for gravity

operation.

e Minimum Depth to Seasonal High Water Table: This column indicates the minimum distance

that should be provided between the bottom of the stormwater management practice and the
top of the water table.
e Soils: This column describes the influence that the underlying soils (i.e., hydrologic soil groups)
can have on the performance of the stormwater management practice.

Table 4.2. Feasibility limitations for BMPs.
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Contributing

Minimum Depth to

BMP e e Slope Minimum Head Water Table Soils
Bioretention Up to 2.5 acres Up to 5% 4 -5 feet 0.5 feet All soils?
Permeable Up to 5 times

practice surface Up to 5% 1-4feet 0.5 feet All soils?
Pavement
area
Must drain
Infiltration Up to 2 acres Up to 6% 2 feet 0.5 feet within 72
hours
f +
Green Roof Green roof area Up to 30%* N/A N/A N/A
100%
Rainwater . -
. No limit No limit N/A N/A N/A
Harvesting
Up to 1,000 ft? .
Disconnection P Up to 5% N/A N/A All soils
per downspout
Open Channels Up to 2.5 acres Up to 4% Varies Varies All soils

Filtration
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Irrigation from ponds is not included as a specific best management practice in this Manual but is
included as Rainwater Harvesting (§4.5). Requirements and guidance for irrigation use of retained
stormwater have been included in Hydrologic and Hydraulic Analysis (ARC requirements in §3.7.2);
Ponds (§4.10); and Rainwater Harvesting Treatment and Management Requirements (Appendix J). The
Rainwater Harvesting Calculator in Appendix K will be used to determine the SWRv credit for ponds used
for irrigation, and then these ponds are entered in the Compliance Calculator in Appendix H as rainwater
harvesting. Instructions for these entries are included in Appendix G Compliance Calculator Instructions.

Item 6.

Filtration Up to 5 acres Up to 6% 2 —-10 feet 0.5 feet All soils
Storage Practices Varies No limit 5 feet 0.5 feet All soils
Greater than 10 . Slow-draining
Ponds R Up to 15% 6 — 8 feet No limit .
acres soils preferred
Stormwater . Slow-draining
v %’ 2-4f No limi
Wetlands anes Up to 8% eet olimit soils preferred

1

CDA can be smaller if practice intersects the water table.

2
Check dams may be necessary to create sufficient ponding volume.

3

Slow-draining soils may require an underdrain.

4
Roof slope.
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4.3 Bioretention

Item 6.

Bioretention

Definition: Practices that capture and store stormwater runoff and pass it through a filter bed of
engineered filter media composed of sand, soil, and organic matter. Filtered runoff may be collected
and returned to the conveyance system or allowed to infiltrate into the soil.

Site Applicability

BMP Performance Summary

Land Uses Required Footprint WQ Improvement: Moderate to High
= Urban TSS! Total N Bacteria®?
= Suburban Small to Large 85%—100% 75%—-100% 80%—100%
" Rural Runoff Reduction
Construction Costs Maintenance Burden Volume

Moderate Moderate High

Maintenance Frequency: SWRv
Routine Non-Routine No Underdrain IWS Standard
Quarterly Every 2-3 years 100% of Sv 75% of Sv 60%
Advantages/Benefits Disadvantages/Limitation

= Easily incorporated into new development

= High community acceptance

= Good for small, highly paved drainage areas
(i.e. parking lots)

= Maximum CDAis 1 to 2.5 acres

= Requires pretreatment to prevent clogging
= Requires detailed landscape planning

= Not appropriate for steep slopes

Components

Design considerations

= Pretreatment

= Ponding area

= Plants

= Conveyance system

= Soils/Filter Media/Mulch
= Observation Well/Monitoring Port

= Maximum ponding depth 18 inches

= Minimum filter media bed depth 18 inches

= Depth to seasonal high water table must be at
least 6 inches below bottom of practice

= Underdrain system may be needed

Maintenance Activities

mulch

= Mow turf cover periodically
= Replace mulch as needed to maintain depth of

= Replace plant material, as needed
= Replace soil if it becomes clogged
= Clean conveyance system(s)

Credited pollutant load removal
Bioretention areas, shallow depressional areas that are filled with an engineered soil media and are

planted with trees, shrubs, and other herbaceous vegetation, are one of the most effective stormwater
management practices that can be used to reduce post-construction stormwater runoff rates, volumes,

and pollutant loads. They also provide a number of other benefits, including improved aesthetics,
wildlife habitat, urban heat island mitigation, and improved air quality. See Figure 4.1 for an example

image.

They are designed to capture and temporarily store stormwater runoff in the engineered soil media,
where it is subjected to the hydrologic processes of evaporation and transpiration, before being
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conveyed back into the storm drain system through an underdrain or allowed to infiltrate into the
surrounding soils. The engineered soil media is comprised of sand, soil, and organic matter.

Typically, bioretention systems are not designed to provide stormwater detention of larger storms (e.g.,
2-, 10-, 25-year), but in some circumstances that may be possible. Bioretention practices should
generally be combined with a separate facility to provide those controls.

SN

. .
e 4 N L o 3N
- » 1 }’t. v z“‘.

Figure 4.1. Bioretention in parking lot (photo credit: Center for Watershed Protection, Inc.).

Definition. Practices that capture and store stormwater runoff and pass it through a filter bed of
engineered filter media composed of sand, soil, and organic matter. Filtered runoff may be collected and
returned to the conveyance system or allowed to infiltrate into the soil. Design variants include the
following:

B-1 Bioretention

B-2 Streetscape bioretention
B-3 Engineered tree pits

B-4 Stormwater planters

B-5 Residential rain gardens (for single family homes)
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There are three different bioretention design configurations:

= No Underdrain. Practices that can infiltrate the design storm volume within 72 hours, and therefore

need no underdrain (see Figure 4.2).

= Internal Water Storage (IWS). Practices that include an infiltration sump/storage layer (see ) below

the underdrain.

= Standard. Practices with underdrains (see Figure 4.4).

The particular design configuration to be implemented on a site is typically dependent on specific site
conditions and the characteristics of the underlying soils. These criteria are further discussed in this

chapter.
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L

Figure 4.5. Example streetscape bioretention.

4.3.1 Bioretention Feasibility Criteria
Bioretention can be applied in most soils or topography, since runoff simply percolates through an
engineered soil bed and is infiltrated or returned to the stormwater system via an underdrain. Key
constraints with bioretention include the following:

Required Space

Planners and designers can assess the feasibility of using bioretention facilities based on a simple
relationship between the CDA and the corresponding bioretention surface area. The surface area is
recommended to be approximately 3 to 6% of CDA, depending on the imperviousness of the CDA and
the desired bioretention ponding depth.

Site Topography

Bioretention can be used for sites with a variety of topographic conditions, but it is best applied when
the grade of the area immediately adjacent to the bioretention practice (within approximately 15 to 20
feet) is greater than 1% and less than 5%.

Available Hydraulic Head

Bioretention is fundamentally constrained by the invert elevation of the existing conveyance system to
which the practice discharges (i.e., the bottom elevation needed to tie the underdrain from the
bioretention area into the storm drain system). In general, 4 to 5 feet of elevation above this invert is
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needed to accommodate the required ponding and filter media depths. If the practice does not include
an underdrain or if an inverted or elevated underdrain design is used, less hydraulic head may be
adequate.

Water Table

Bioretention must be separated from the water table to ensure that groundwater does not intersect the
filter bed. Mixing can lead to possible groundwater contamination or failure of the bioretention facility.
A separation distance of no less than 0.5 feet is required between the bottom of the excavated
bioretention area and the seasonally high groundwater table.

Tidal Impacts
For systems with an underdrain, the underdrain should be located above the tidal mean high water

elevation. For entirely infiltration-based systems, the bottom of the stone reservoir should be located
above the mean high water elevation. Where this is not possible, portions of the practice below the tidal
mean high water elevation cannot be included in the volume calculations. Also, salt-tolerant vegetation
may be necessary in these areas.

Soils and Underdrains

Soil conditions do not typically constrain the use of bioretention, although they do determine whether
an underdrain is needed. Underdrains may be required if the measured permeability of the underlying
soils is less than 0.3 inches per hour. When designing a bioretention practice, designers must verify soil
permeability by using the on-site soil investigation methods provided in Appendix B for Geotechnical
Information Requirements for Underground BMPs. Impermeable soils will require an underdrain.

For fill soil locations, geotechnical investigations are required to determine if it is necessary to use an
impermeable liner and underdrain.

Contributing Drainage Area

Bioretention cells work best with smaller CDAs, where it is easier to achieve flow distribution over the
filter bed. The maximum CDA to a standard bioretention area (B-1) is 2.5 acres and can consist of up to
100% impervious cover. The CDA for smaller bioretention practices (B-2, B-3, B-4, and B-5) is a maximum
of 1 acre. However, if hydraulic considerations are adequately addressed to manage the potentially
large peak inflow of larger CDAs, such as off-line or low-flow diversions, or forebays, there may be case-
by-case instances where the maximum CDAs can be adjusted. summarizes typical recommendations for
bioretention CDAs.

Table 4.3. Maximum contributing drainage area (CDA) to bioretention.

Item 6.

. . . . Maximum CDA
Bioretention Type Design Variants . A
(acres of impervious cover)
Standard B-1 2.5
Small-scale bioretention B-2, B-3, B-4, and B-5 1.0

Pollutant Hotspot Land Uses

Bioretention may not be an appropriate stormwater management practice for certain pollutant-
generating sites. In areas where higher pollutant loading is likely (i.e. oils and greases from fueling
stations or vehicle storage areas, sediment from un-stabilized pervious areas, or other pollutants from
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industrial processes), appropriate pretreatment, such as an oil- water separator or filtering device must
be provided. These pretreatment facilities should be monitored and maintained frequently to avoid
negative impacts to the bioretention area and subsequent water bodies.

On sites with existing contaminated soils, infiltration is not allowed. An impermeable bottom liner and
an underdrain system must be employed when a bioretention area will receive untreated hotspot
runoff, and the No Underdrain design configuration cannot be used.

Bioretention can still be used to treat parts of the site that are outside of the hotspot area. For instance,
roof runoff can go to bioretention while vehicular maintenance areas would be treated by a more
appropriate hotspot practice.

No Irrigation or Baseflow

The planned bioretention area should not receive baseflow, irrigation water, chlorinated wash-water or
any other flows not related to stormwater. During the establishment period of the bioretention area,
irrigation is allowed, however, to ensure plant survival. In addition, rain gardens or bioretention
practices may be incorporated into the design of a Rainwater Harvesting System (See Section 4.7).

Setbacks

To avoid the risk of seepage, stormwater cannot flow from the bioretention area reservoir layer to the
traditional pavement base layer, existing structure foundations, or future foundations which may be
built on adjacent properties.

Bioretention areas should be located at least:

==

10 feet from building foundations*

10 feet from property lines

150 feet from private water supply wells
50 feet from septic systems

*For building foundations, where the 10-foot setback is not possible, an impermeable liner may be used
along the sides and bottom of the bioretention area (extending from the surface to the bottom of the
practice and outward to meet the 10-foot setback) to prevent seepage or foundation damage.

Proximity to Utilities

Designers should ensure that future tree canopy growth in the bioretention area will not interfere with
existing overhead utility lines. When large site development is undertaken the expectation of achieving
avoidance will be high. Conflicts may be commonplace on smaller sites and in the PROW. Consult with
each utility company on recommended offsets, which will allow utility maintenance work with minimal
disturbance to the bioretention system. Where conflicts cannot be avoided, follow these guidelines:

Consider altering the location or sizing of the bioretention to avoid or minimize the utility
conflict. Consider an alternate BMP type to avoid conflict.

Use design features to mitigate the impacts of conflicts that may arise by allowing the
bioretention and the utility to coexist. The bioretention design may need to incorporate
impervious areas, through geotextiles or compaction, to protect utility crossings.

Work with the utility to evaluate the relocation of the existing utility and install the optimum
placement and sizing of the bioretention.
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If utility functionality, longevity, and vehicular access to manholes can be assured, accept the
bioretention design and location with the existing utility. Incorporate into the bioretention
design sufficient soil coverage over the utility or general clearances or other features such as an
impermeable liner to assure all entities the conflict is limited to maintenance.

When accepting utility conflict into the bioretention location and design, it is understood the
bioretention will be temporarily impacted during utility work but the utility owner will replace the
bioretention or, alternatively, install a functionally comparable bioretention according to the
specifications in the current version of this Manual. If the bioretention is located in the PROW, the
bioretention restoration will also conform with the State of South Carolina Department of
Transportation design specifications.

Minimizing External Impacts

Urban bioretention practices may be subject to higher public visibility, greater trash loads, pedestrian
traffic, vandalism, and even vehicular loads. Designers should design these practices in ways that
prevent, or at least minimize, such impacts. In addition, designers should clearly recognize the need to
perform frequent landscaping maintenance to remove trash, check for clogging, and maintain vigorous
vegetation. The urban landscape context may feature naturalized landscaping or a more formal design.
When urban bioretention is used in sidewalk areas of high foot traffic, designers should not impede
pedestrian movement or create a safety hazard. Designers may also install low fences, grates, or other
measures to prevent damage from pedestrian short-cutting across the practices.

When bioretention will be included in public rights-of-way or spaces, design manuals and guidance
developed by agencies or organizations other than Beaufort County Public Works Department may also
apply (e.g., State Department of Transportation).

Economic Considerations
Bioretention areas can be particularly cost effective when they are included in areas of the site already
planned for landscaping.

4.3.2 Bioretention Conveyance Criteria
There are two basic design approaches for conveying runoff into, through, and around bioretention
practices:

1. Off-line: Flow is split or diverted so that only the design storm or design flow enters the
bioretention area. Larger flows bypass the bioretention treatment.

2. On-line: All runoff from the CDA flows into the practice. Flows that exceed the design capacity
exit the practice via an overflow structure or weir.

If runoff is delivered by a storm drain pipe or is along the main conveyance system, the bioretention
area should be designed off-line so that flows do not overwhelm or damage the practice.

Off-line Bioretention
Overflows are diverted from entering the bioretention cell. Optional diversion methods include the
following:

= Create an alternate flow path at the inflow point into the structure such that when the maximum
ponding depth is reached, the incoming flow is diverted past the facility. In this case, the higher
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flows do not pass over the filter bed and through the facility, and additional flow is able to enter as
the ponding water filters through the filter media. With this design configuration, an overflow
structure in the bioretention area is not required.

= Utilize a low-flow diversion or flow splitter at the inlet to allow only the design storm volume (i.e.,
the SWRVv) to enter the facility (calculations must be made to determine the peak flow from the 85"
or 95" percentile storm). This may be achieved with a weir, curb opening, or orifice for the target
flow, in combination with a bypass channel or pipe. Using a weir or curb opening helps minimize
clogging and reduces the maintenance frequency. With this design configuration, an overflow
structure in the bioretention area is required (see on-line bioretention below).

On-line Bioretention
An overflow structure must be incorporated into on-line designs to safely convey larger storms through
the bioretention area (see Figure 4.6). The following criteria apply to overflow structures:

= An overflow shall be provided within the practice to pass storms greater than the design storm
storage to a stabilized water course. A portion of larger events may be managed by the bioretention
area so long as the maximum depth of ponding in the bioretention cell does not exceed 18 inches.

= The overflow device must convey runoff to a storm sewer, stream, or the existing stormwater
conveyance infrastructure, such as curb and gutter or an existingchannel.

=  Common overflow systems within bioretention practices consist of an inlet structure, where the top
of the structure is placed at the maximum ponding depth of the bioretention area, which is typically
6 to 18 inches above the surface of the filter bed.

= The overflow device should be scaled to the application. This may be a landscape grate or yard inlet
for small practices or a commercial-type structure for largerinstallations.

= Sufficient depth must be provided between the top of the overflow device and the top of the
bioretention area to ensure that the 25-year storm can be safely conveyed through the overflow
device.

= The overflow associated with the 2- to 25-year design storms must be controlled so that velocities
are non-erosive (generally less than 6 feet per second) at the outlet point, to prevent downstream
erosion.
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Figure 4.6. Example design of an on-line bioretention with an overflow structure.

4.3.3 Bioretention Pretreatment Criteria
Pretreatment of runoff entering bioretention areas is necessary to trap coarse sediment particles before
they reach and prematurely clog the filter bed. Pretreatment measures must be designed to evenly
spread runoff across the entire width of the bioretention area. Several pretreatment measures are
feasible, depending on the type of the bioretention practice and whether it receives sheet flow, shallow
concentrated flow, or deeper concentrated flows. The following are appropriate pretreatment options:

Standard Bioretention (B-1)

=  Pretreatment Cells (for channel flow). Similar to a forebay, this cell is located at piped inlets or curb
cuts leading to the bioretention area and consists of an energy dissipator sized for the expected
rates of discharge. It has a storage volume equivalent to at least 15% of the total storage volume
(inclusive) with a recommended 2:1 length-to-width ratio. The cell may be formed by a wooden or
stone check dam or an earthen or rock berm. Pretreatment cells do not need underlying engineered
filter media, in contrast to the main bioretention cell. However, if the volume of the pretreatment
cell will be included as part of the bioretention storage volume, the pretreatment cell must de-water
between storm events. It cannot have a permanent ponded volume.

= Grass Filter Strips (for sheet flow). Grass filter strips that are perpendicular to incoming sheet flow
extend from the edge of pavement, with a slight drop at the pavement edge, to the bottom of the
bioretention basin at a 5H:1V slope or flatter. Alternatively, if the bioretention basin has side slopes
that are 3H:1V or flatter, a 5-foot grass filter strip can be used at a maximum 5% (20H:1V) slope.

= Stone Diaphragms (for sheet flow). A stone diaphragm located at the edge of the pavement should
be oriented perpendicular to the flow path to pretreat lateral runoff, with a 2- to 4-inch drop from
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the pavement edge to the top of the stone. The stone must be sized according to the expected rate
of discharge.

= Gravel or Stone Flow Spreaders (for concentrated flow). The gravel flow spreader is located at curb
cuts, downspouts, or other concentrated inflow points, and should have a 2- to 4-inch elevation
drop from a hard-edged surface into a gravel or stone diaphragm. The gravel must extend the entire
width of the opening and create a level stone weir at the bottom or treatment elevation of the
basin.

=  Filter System (see Section 4.10 Filtering Systems). If using a filter system as a pretreatment facility,
the filter will not require a separate pretreatmentfacility.

= |nnovative or Proprietary Structure. An approved proprietary structure with demonstrated
capability of reducing sediment and hydrocarbons may be used to provide pretreatment. Refer to
Section 0 Proprietary Practices for information on approved proprietarystructures.

Other pretreatment options may be appropriate, but they must trap coarse sediment particles and
evenly spread runoff across the entire width of the bioretention area.

Small-Scale Bioretention (B-2, B-3, B-4, and B-5)
= Leaf Screens. A leaf screen serves as part of the gutter system to keep the heavy loading of organic
debris from accumulating in the bioretention cell.

= Pretreatment Cells (for channel flow). Pretreatment cells are located above ground or covered by a
manhole or grate. Pretreatment cells are atypical in small-scale bioretention and are not
recommended for residential rain gardens (B-5).

= Grass Filter Strips (for sheet flow). Grass filter strips are applied on residential lots, where the lawn
area can serve as a grass filter strip adjacent to a raingarden.

= Stone Diaphragm (for either sheet flow or concentrated flow). The stone diaphragm at the end of a
downspout or other concentrated inflow point should run perpendicular to the flow path to
promote settling.

Note: stone diaphragms are not recommended for school settings.

= Trash Racks (for either sheet flow or concentrated flow). Trash racks are located between the
pretreatment cell and the main filter bed or across curb cuts to allow trash to collect in specific
locations and make maintenance easier.

4.3.4 Bioretention Design Criteria
Design Geometry
Bioretention basins must be designed with an internal flow path geometry such that the treatment
mechanisms provided by the bioretention are not bypassed or short-circuited. So that the bioretention
area to have an acceptable internal geometry, the travel time from each inlet to the outlet should be
maximized by locating the inlets and outlets as far apart as possible. In addition, incoming flow must be
distributed as evenly as possible across the entire filter surface area.

Inlets and Energy Dissipation

Where appropriate, the inlet(s) to streetscape bioretention (B-2), engineered tree boxes (B-3), and
stormwater planters (B-4) should be stabilized using No. 3 stone, splash block, river stone, or other
acceptable energy dissipation measures. The following types of inlets are recommended:
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=

Downspouts to stone energy dissipators.

=

Sheet flow over a depressed curb with a 3-inch drop.

=

Curb cuts allowing runoff into the bioretention area.

=

Covered drains that convey flows across sidewalks from the curb ordownspouts.

=

Grates or trench drains that capture runoff from a sidewalk or plazaarea.

=

Drop structures that appropriately dissipate water energy.

Inlets must be designed with sufficient width and slope to avoid unintended bypass. This is of particular
concern for curb cuts on streetscape bioretention designs.

Ponding Depth

The recommended surface ponding depth is 6 to 12 inches. Minimum surface ponding depth is 3 inches
(averaged over the surface area of the BMP). Ponding depths can be increased to a maximum of 18
inches. However, when higher ponding depths are utilized, the design must consider carefully issues
such as safety, fencing requirements, aesthetics, the viability and survival of plants, and erosion and
scour of side slopes. This is especially true where bioretention areas are built next to sidewalks or other
areas were pedestrians or bicyclists travel. Shallower ponding depths (typically 6 to 12 inches) are
recommended for streetscape bioretention (B-2), engineered tree boxes (B-3), and stormwater planters
(B-4).

Side Slopes

Traditional bioretention areas (B-1) and residential rain gardens (B-5) should be constructed with side
slopes of 3H:1V or flatter. In space-constrained areas, a drop curb design or a precast structure can be
used to create a stable, vertical side wall. These drop curb designs should not exceed a vertical drop of
more than 12 inches, unless safety precautions, such as railings, walls, grates, etc. are included.

Filter Media

The filter media of a bioretention practice consists of an engineered soil mixture that has been carefully
blended to create a filter media that maintains long-term permeability while also providing enough
nutrients to support plant growth. The final filter media shall consist of a well-blended mixture of
medium to coarse sand, loam soil, and an organic amendment (compost). The sand maintains the
desired permeability of the media while the limited amount of loam soil and organic amendments are
considered adequate to help support initial plant growth. It is anticipated that the gradual increase of
organic material through natural processes will continue to support plant growth without the need to
add fertilizer, and the root structure of maturing plants and the biological activity of the media will
maintain sufficient long-term permeability.

The following is the recommended composition of the three media ingredients:

= Sand (Fine Aggregate). Sand should consist of silica-based medium to coarse sand and be angular or
round in shape. The materials shall not be derived from serpentine, shall be free of surface coatings
or any other deleterious materials, and shall contain less than 0.5% mica by weight when tested
with ASTM C295, Standard Guide for Petrographic Examination of Aggregates forConcrete.
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ASTM C-33 concrete sand will typically meet the requirements for the sand to be used in filter
media. However, some samples of ASTM C-33 sand may have too high a fraction of fine sand and
silt- and clay-sized particles to meet the final filter media particle size distribution requirements. In
general, coarser gradations of ASTM C-33 will better meet the filter media particle size distribution
and hydraulic conductivity requirements.

Any other materials, such as manufactured sand, limestone-based sands, or crushed glass, shall
meet the required particle size distribution (of final filter media mixture) and be demonstrated as
adequately durable when tested by AASHTO T-103 or T-104.

= Loam Soil. Loam soil is generally defined as the combination of sand-sized material, fines (silt and
clay), and any associated soil organic matter. Since the objective of the specification is to carefully
establish the proper blend of these ingredients in the final filter media, the designer (or contractor

or materials supplier) must carefully select the topsoil source material so as not exceed the amount

of any one ingredient.

Generally, a natural loamy sand, sandy loam, or loam (per the USDA Textural Triangle) A-horizon
topsoil free of subsoil, large stones, earth clods, sticks, stumps, clay lumps, roots, viable noxious
weed seed, plant propagules, brush, or other objectionable, extraneous matter or debris is suitable
for the loam soil source material.

=  Organic Amendments. Organic amendments shall consist of stable, well-composted, natural,
carbon-containing organic materials such as leaf mulch, peat moss, humus, or yard waste
(consistent with the material specifications found in Appendix C Soil Compost Amendment
Requirements). The material shall be free of debris such as plastics, metal, concrete, stones larger
than % inch, larger branches and roots, and wood chips over 1 inch in length ordiameter.

Complete Filter Media

The complete filter media shall consist of a pug milled or mechanically blended mix of the three source
materials. Mixing the filter media on site with excavation or loading equipment is not sufficient to
achieve the required blending. The resulting filter media must meet the following particle size
composition:

e  80%—90% sand
o 10%—20% silt and clay
Maximum 10% clay

The particle size analysis must be conducted on the mineral fraction only or following appropriate
treatments to remove organic matter before particle size analysis. Note: The above
percentages are based on weight rather than volume.

Additionally, the final filter media mix must either meet the grain size distribution
indicated in Table 4.4, or have a saturated hydraulic conductivity of 2 to 6 inches per hour
according to test procedure ASTM D2434 when compacted (at 60% to 80% optimum
moisture content) to a minimum of 86% of the maximum density as determined by
AASHTO T 99 (ASTM, 2006).
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Table 4.4. Filter media grain size distribution.

Sieve Type Particle Size (mm) Percent Passing (%)
- 8.0 100
No. 5 4.0 92-100
No. 10 2.0 72-100
No. 18 1.0 43-95
No. 35 0.5 20-65
No. 60 0.25 11-37
No. 140 0.105 10-25
No. 270 0.053 10-20
- 0.002 0-10

The filter media shall also meet the following criteria (see summary in Table 4.5):

=)

Organic content shall be between 3.0% and 5.0% by weight;
pH shall be between 6.0 and 7.5;
Cation exchange capacity (CEC) shall be a minimum of 5 meq/100g orcmol+/kg;
Phosphorus content shall meet one of the following:
o P-Index between 10 and 30;
o 15 mg/kg Mehlich | Extraction;
o 18 to 40 mg/kg Mehlich lll Extraction; and
Soluble salts shall be less than 500 ppm or less than 0.5 mmhos/cm.

Notes:

1.

P-Index is an agronomic test used in North Carolina to indicate the potential for P leaching from soil.
The test method has been revised to add P concentration to facilitate local lab testing. The value of
the P-Index is the correlation between the CEC and P concentrations: higher CEC indicates greater
adsorption sites within the media, thus increasing the ability to fix P within the soil, thereby allowing
higher P concentrations without leaching. While P-Index may be a better overall representation of P,
the test method may not be readily available.

Tests for organic content, CEC, soluble salts, and pH are referenced to be in accordance with

Recommended Soil Testing Procedures from the Southeastern United States, Current Edition,
Southern Cooperative Series Bulletin No. 419. Use the following tests from Southern Cooperative
Series Bulletin No. 419:

(a) Test for soil content by loss of weight on ignition

(b) Test for soil CEC by exchangeable acidity method

(c) Test for soluble salts shall be by the 1:2 (v:v) soil:water Extract Method
(d) Test for pH by the SMP method
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Table 4.5. Summary of filter media criteria for bioretention.

Item 6.

Filter Media Criterion

Description

Standard(s)

General Composition

Filter media must have the
proper proportions of sand,
loam soil, and organic
amendments to promote
plant growth, drain at the
proper rate, and filter
pollutants.

80%—90% sand;

10%—-20% soil fines;
maximum of 10% clay; and
3%—-5% organic content

Must meet final filter media grain size

distribution OR have a saturated hydraulic

conductivity of 2—6 inches per hour

Sand

Medium to coarse
aggregate

Based on final filter media grain size
distribution

Loam Soil

Loamy sand, sandy loam, or
loam

USDA Textural Triangle

Organic Amendments

Stable, well-composted,
natural, carbon-containing
organic materials such as
leaf mulch, peat moss,
humus, or yard waste.

Appendix C

P-Index or Phosphorus (P)
Content

Filter media with high P
levels will export P through
the media and potentially
to downstream
conveyances or receiving
waters.

P-Index of 10-30 or
P content = 5-15 mg/kg (Mehlich I) or
18-40 mg/kg (Mehlich 111)

Cation Exchange Capacity (CEC)

The CEC is determined by
the amount of soil fines
and organic matter. Higher
CEC will promote pollutant
removal.

CEC > 5 milliequivalents per 100 grams

Soil pH influences nutrient

injure or kill plants.

pH availability and microbial Between 6.0 and 7.5
populations.
Filter media with high
Less than 500 ppm or less than 0.5
Soluble Salts levels of soluble salts can PP

mmhos/cm.

In cases where greater removal of specific pollutants is desired, additives with documented pollutant
removal benefits, such as water treatment residuals, alum, iron, or other materials, may be included in
the filter media if accepted by Beaufort County Public Works Department.

Filter Media Depth

The filter media bed depth must be a minimum of 18 inches for the No Underdrain or Standard designs.
The media depth must be 24 inches or greater for the IWS design In order to receive the full credit for
bacteria removal a minimum media depth of 24” is required. The media depth must not exceed 6.0
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feet. Turf, perennials, or shrubs should be used instead of trees to landscape shallower filter beds. See
Table 4.7 and = Table 4.8 for a list of recommended native plants.

Surface Cover
Mulch is the recommended surface cover material, but other materials may be substituted, as described
below:

=  Mulch. A 2- to 3-inch layer of mulch on the surface of the filter bed enhances plant survival,
suppresses weed growth, pretreats runoff before it reaches the filter media, and prevents rapid
evaporation of rainwater. Shredded hardwood bark mulch, aged for at least 6 months, is
recommended/required for surface cover, as it retains a significant amount of pollutants and
typically will not float away. The maximum depth of the mulch layer is 3inches.

= Alternative to Mulch Cover. In some situations, designers may consider alternative surface covers,
such as turf, native groundcover, erosion control matting (e.g., coir or jute matting), river stone, or
pea gravel. The decision regarding the type of surface cover to use should be based on function,
expected pedestrian traffic, cost, and maintenance. When alternative surface covers are used,
methods to discourage pedestrian traffic should be considered. Stone or gravel are not
recommended in parking lot applications, since they increase soil temperature and have low water-
holding capacity.

= Maedia for Turf Cover. One adaptation suggested for use with turf cover is to design the filter media
primarily as a sand filter with organic content only at the top. Compost, as specified in Appendix C
Soil Compost Amendment Requirements, tilled into the top layers will provide organic content for
the vegetative cover. If grass is the only vegetation, the ratio of organic matter in the filter media
composition may be reduced.

Choking Layer
A 2- to 4-inch layer of choker stone (e.g., typically ASTM D448 No. 8 or No. 89 washed gravel) should be

placed beneath the filter media and over the underdrain stone.

Geotextile

If the available head is limited, or the depth of the practice is a concern, geotextile fabric may be used in
place of the choking layer. An appropriate geotextile fabric that complies with AASHTO M-288 Class 2,
latest edition, requirements, and has a permeability of at least an order of magnitude (10 times) higher
than the soil subgrade permeability must be used. Geotextile fabric may be used on the sides of
bioretention areas as well.

Underdrains

Many bioretention designs will require an underdrain (see Section 4.3.1 Bioretention Feasibility Criteria).
The underdrain should be a 4- or 6-inch perforated schedule 40 PVC pipe, or equivalent corrugated
HDPE for small bioretention BMPs, with three or four rows of 3/8-inch perforations at 6 inches on
center. The underdrain must be encased in a layer of clean, double washed ASTM D448 No.57 or smaller
(No. 68, 8, or 89) stone. The maximum depth of the underdrain stone layer combined with the choking
layer is 12 inches, and it cannot extend beyond the surface dimensions of the bioretention filter media.
The underdrain must be sized so that the bioretention BMP fully drains within 72 hours orless.

Multiple underdrains may be necessary for bioretention areas wider than 40 feet, and each underdrain
is recommended to be located no more than 20 feet from the next pipe or the edge of the bioretention.
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For long and narrow applications, a single underdrain running the length of the bioretention is sufficient.
Each underdrain must include a cleanout pipe (minimum 4 inches in diameter).

All bioretention practices should include at least one observation well and/or cleanout pipe (minimum 4
inches in diameter). The observation wells should be tied into any of the Ts or Ys in the underdrain
system and must extend upward above the surface of the bioretention area.

Internal Water Storage (IWS)

In cases where limited head is a site constraint and the bioretention must be designed to be relatively
shallow (e.g., depth to groundwater, relatively flat sites, or other factors), or where increased nitrogen
removal is desired, an internal water storage design that creates an infiltration sump below the
underdrain can be used. The internal water storage zone may be created by an upturned elbow in the
underdrain, a weir in the outlet structure, or other means that create a permanently saturated depth
above the underdrain. The internal water storage zone must be kept at least 12 inches below the
surface of the bioretention area. For more information on this design consult North Carolina Stormwater
Design Manual Chapter C-2. (NCDEQ, 2017)

Observation Wells

All bioretention practices must include at least one observation well consisting of a well-anchored, 4- to
6-inch diameter PVC pipe (see Figure 4.7). For standard and IWS bioretention designs, the non-
perforated observation wells should be tied into any of the Ts or Ys in the underdrain system and must
extend upward above the ponding level. These observation wells can also double as cleanouts.
Observation wells for bioretention designs without underdrains should be perforated in the gravel layer
only and also must extend upward to the top of ponding.

EXTEND CLEANOUT/
OBSERVATION WELL
ABOVE PONDING
ELEVATION.

=TT} = OBSERVATION WELL
PERFORATED PERFORATIONS IN
UNDERDRAIN RESERVOIR LAYER ONLY

Figure 4.7. Example design of a bioretention with an observation well/cleanout device.
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Underground Storage Layer (optional)

For IWS bioretention designs, an underground storage layer consisting of chambers, perforated pipe,
stone, or other acceptable material can be incorporated below the filter media layer and underdrain to
increase the storage for larger storm events. Unlike the underdrain stone layer, this storage layer can be
extended beyond the surface dimensions of the bioretention filter media if additional storage volume is
needed. The underground storage layer may be designed to provide detention for the 2- to 25-year, or
100-year storms, as needed. The depth and volume of the storage layer will depend on the target
storage volumes needed to meet the applicable detention criteria. Suitable conveyance must also be
provided to ensure that the storage is fully utilized without overflow of the bioretention area.

Impermeable Liner (optional

An impermeable liner is not typically required, although it may be utilized for Standard designs in fill
applications where deemed necessary by a geotechnical investigation, on sites with contaminated soils,
or on the sides of the practice to protect adjacent structures from seepage. Use a PVC geomembrane
liner or equivalent of an appropriate thickness (follow manufacturer’s instructions for installation). Field
seams must be sealed according to the liner manufacturer’s specifications. A minimum 6-inch overlap of
material is required at all seams.

Material Specifications
Recommended material specifications for bioretention areas are shown in Table 4. 6.
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Table 4.6. Bioretention material specifications.

Item 6.

Material Specification Notes
Minimum depth of 24 inches (18 inches for
standard design).

Filter Media = SeeTable 4.5 and Table4.6 To account for settling/compaction, it is
recommended that 110% of the plan volume
be utilized.

L 2-to 3-inch | th f fth

Mulch Layer Use aged, shredded hardwood bark mulch .ay a - to sinch fayeron the surtace ot the
filter bed.

Alternative Use river stone or pea gravel, coir and jute Lay a 2- to 3-inch layer of to suppress weed

Surface Cover

matting, or turf cover.

growth.

Loamy sand or sandy loam texture, with less than

13?:2!\:: 5% clay content, pH corrected to between 6 and 3-inch tilled into surface layer.

7, and an organic matter content of at least 2%.

An appropriate geotextile fabric that complies Can use in place of the choking layer where

with AASHTO M-288 Class 2, latest edition, the depth of the practice is limited.
Geotextile requirements and has a permeability of at least Geotextile fabric may be used on the sides
or an order of magnitude (10 times) higher than the | of bioretention areas as well.

Choking Layer

soil subgrade permeability must be used

Lay a 2- to 4-inch layer of choker stone (e.g., typical

underdrain stone.

ly No.8 or No.89 washed gravel) over the

Underdrain
Stone

1-inch diameter stone must be double-washed
and clean and free of all fines (e.g., ASTM D448
No. 57 or smaller stone).

At least 2 inches above and below the
underdrain.

Storage Layer

To increase storage for larger storm events, chambers, perforated pipe, stone, or other

(optional) acceptable material can be incorporated below the filter media layer.

Impermeable . . . . .

Liner Where appropriate, use a PVC Geomembrane liner or equivalent material of an appropriate
. thickness.

(optional)

Underdrains,
Cleanouts, and
Observation
Wells

Use 4- or 6-inch rigid schedule 40 PVC pipe,

or equivalent corrugated HDPE for small
bioretention BMPs, with three or four rows of
3/8-inch perforations at 6 inches on center.
Multiple underdrains may be necessary for
bioretention areas wider than 40 feet, and each
underdrain is recommended to be located no

more than 20 feet from the next pipe or the edge

of the bioretention.

Lay the perforated pipe under the length of
the bioretention cell and install non-
perforated pipe as needed to connect with
the storm drain system or to daylight in a
stabilized conveyance. Install T’s and Y’s as
needed, depending on the underdrain
configuration. Extend cleanout pipes to the
surface of ponding.

Plant
Materials

See Section 4.3.5 Bioretention Landscaping
Criteria

Establish plant materials as specified in the
landscaping plan and the recommended
plant list.
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Signage

Bioretention units in highly urbanized areas should be stenciled or otherwise permanently marked to
designate it as a structural BMP. The stencil or plaque should indicate (1) its water quality purpose, (2)
that it may pond briefly after a storm, and (3) that it is not to be disturbed except for required
maintenance.

Specific Design Issues for Streetscape Bioretention (B-2)

Streetscape bioretention is installed in the road right-of-way either in the sidewalk area or in the road
itself. In many cases, streetscape bioretention areas can also serve as traffic-calming or street-parking
control devices. The basic design adaptation is to move the raised concrete curb closer to the street or
in the street, and then create inlets or curb cuts that divert street runoff into depressed vegetated areas
within the right-of-way. Roadway stability can be a design issue where streetscape bioretention
practices are installed. Designers should consult design standards pertaining to roadway drainage. It
may be necessary to provide an impermeable liner on the road-side of the bioretention area to keep
water from saturating the road’s sub-base. Streetscape bioretention in the PROW should comply with
State Department of Transportation requirements, where applicable.

Specific Design Issues for Engineered Tree Boxes (B-3)

Engineered tree boxes are installed in the sidewalk zone near the street where urban street trees are
normally installed (see Figure 4.8). The soil volume for the tree pit is increased and used to capture and
treat stormwater. Treatment is increased by using a series of connected tree planting areas togetherin a
row. The surface of the enlarged planting area may be mulch, grates, permeable pavers, or conventional
pavement. The large and shared rooting space and a reliable water supply increase the growth and
survival rates in this otherwise harsh planting environment. Engineered tree boxes in the PROW should
comply with State Department of Transportation requirements, where applicable.

When designing engineered tree boxes, the following criteria may apply.

Engineered tree box designs sometimes cover portions of the filter media with pervious pavers
or cantilevered sidewalks (see Figure 4.9). In these situations, the following design
considerations must be incorporated:

o The filter media must be connected beneath the surface so that stormwater and tree
roots can share this space.

o As with all bioretention areas, a minimum surface ponding depth of 3 inches, averaged
over the surface area of the bioretention area, is required. For example, if the additional
surface area under the pavement doubles the overall surface area, then the ponding
depth will need to be at least 6 inches.

o Sand based structural soil (SBSS) may be considered as bioretention filter media if it
meets the same phosphorus content limits. However, if the SBSS is to be compacted
beyond the State Standards’ maximum compaction for bioretention, it shall be assigned
a porosity of 0.10. The State Standards call for bioretention soil to be compacted to 84%
maximum dry density while SBSS is to be compacted to 93%.

Installing an engineered tree pit grate over filter bed media is one possible solution to prevent
pedestrian traffic and trash accumulation.

Item 6.
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Low, wrought iron fences can help restrict pedestrian traffic across the tree pit bed and serve as

a protective barrier if there is a drop-off from the pavement to the micro-bioretentioncell.
A removable grate may be used to allow the tree to grow throughiit.

Each tree needs a minimum rootable soil volume as described in Section 4.144-12-Tree Planting
and Preservation.

See Section 4.14.2 Planting Trees for further guidance and requirements on tree planting.
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Figure 4.8. Example design of a tree box.
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Figure 4.9. Example design of a tree box with compacted media extending below sidewalk.

Specific Design Issues for Stormwater Planters (B-4

Stormwater planters are a useful option to disconnect and treat rooftop runoff, particularly in ultra-
urban areas. Stormwater planters combine an aesthetic landscaping feature with a functional form of
stormwater treatment. Stormwater planters generally receive runoff from adjacent rooftop downspouts
and are landscaped with plants that tolerate periods of both drought and inundation. The two basic
design variations for stormwater planters are the infiltration planter and the filter planter. A filter
planter is illustrated in Figure 4.10.

An infiltration planter filters rooftop runoff through soil in the planter followed by infiltration into soils
below the planter. Infiltration planters should be placed at least 10 feet away from a building to prevent
possible flooding or basement seepage damage.

A filter planter does not allow for infiltration and is constructed with a watertight concrete shell or an
impermeable liner on the bottom to prevent seepage. Since a filter planter is self-contained and does
not infiltrate into the ground, it can be installed right next to a building. Runoff is captured and
temporarily ponded above the planter bed. Overflow pipes are installed to discharge runoff when
maximum ponding depths are exceeded, to avoid water spilling over the side of the planter. In addition,
an underdrain is used to carry runoff to the storm sewer system.
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Figure 4.10. Example design of a stormwater planter (B-4).

Plant materials must be capable of withstanding moist and seasonally dry conditions. The planter can be
constructed of stone, concrete, brick, wood, or other durable material. If treated wood is used, care
should be taken so that trace metals and creosote do not leach out of the planter.

Specific Design Issues for Residential Rain Gardens (B-5)

For some residential applications, front, side, and/or rear yard bioretention may be an attractive option.
This form of bioretention captures roof, lawn, and driveway runoff from low- to medium- density
residential lots in a depressed area (i.e., 6 to 12 inches) between the home and the primary stormwater
conveyance system (i.e., roadside ditch or pipe system).

BMP Sizing

Bioretention is typically sized to capture the SWRv or larger design storm volumes in the surface
ponding area, filter media, and gravel reservoir layers of the BMP.

Total storage volume of the BMP is calculated using Equation 4.1.
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Equation 4.1. Bioretention storage volume.

Sv = SAbottom X qdmedia X T]media) + agravel X rlgravel@"' (SAaverage X dponding)

Where:

Sv = Total storage volume of bioretention (cubic feet)
SAvottom = Bottom surface area of bioretention (square feet)
dmedia= Depth of filter media, including mulch later (ft)
Nmedia= Effective porosity of the filter media (typically 0.25)
dgravel=  Depth of the underdrain and underground storage gravel layer, including choker
stone (ft)
Neravet = Effective porosity of the gravel layer (typically 0.4)
SAaerage =  Average surface area of the bioretention (square feet), where SA:pis the surface
area of the top of the bioretention

S4 5‘459.‘.‘9}:1 + SA.‘op

average =
§ 2

dponding= Maximum ponding depth of bioretention (ft)

Equation 4.1 can be modified if the storage depths of the filter media, gravel layer, or ponded water
vary in the actual design or with the addition of any surface or subsurface storage components (e.g.,
additional area of surface ponding, subsurface storage chambers, etc.). The maximum depth of ponding
in the bioretention must not exceed 18 inches. If storage practices will be provided off-line or in series
with the bioretention area, the storage practices should be sized using the guidance in Section 4.11, and
section 4.9 Storage Practices.

Note: In order to increase the storage volume of a bioretention area, the ponding surface area may be
increased beyond the filter media surface area. However, the top surface area of the practice (i.e., at the
top of the ponding elevation) may not be more than twice the size of the surface area of the filter media
(SAbottom)-

For bioretention designs without an underdrain, the storage volume must infiltrate within 72 hours, as
in Equation 4.2.
Equation 4.2. Bioretention infiltration rate check equation.

SAbottom(Ksat X td)
12

SVinfiltrate =

SvVinfitrate = | Storage volume that will infiltration within 72 hours (cubic feet)
SAvottom = | Bottom surface area of bioretention (square feet)
Ksat = | Field-verified saturated hydraulic conductivity for the native soils (ft/day)
te= | Drawdown time (3 days)
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If Svinfitrate is greater than or equal to Sv, then the entire Sv will infiltrate within 72 hours. If it is not, the
storage volume of the bioretention area should be reduced accordingly.

Bioretention can be designed to address, in whole or in part, the detention storage needed to comply
with channel protection and/or flood control requirements. The Sv can be counted as part of the 2- to
25-year runoff volumes to satisfy stormwater quantity control requirements.

4.3.5 Bioretention Landscaping Criteria
Landscaping is critical to the performance and function of bioretention areas. Therefore, a landscaping
plan shall be provided for bioretention areas.

Minimum plan elements include the proposed bioretention template to be used, delineation of planting
areas, and the planting plan including the following:

==

Common and botanical names of the plants used

=)

Size of planted materials

=)

Mature size of the plants

=)

Light requirements

==

Maintenance requirements

=)

Source of planting stock

=)

Any other specifications
Planting sequence

It is recommended that the planting plan be prepared by a qualified landscape architect professional
(e.g., licensed professional landscape architect, certified horticulturalist) to tailor the planting plan to
the site-specific conditions.

Native plant species are preferred over non-native species, but some ornamental species may be used
for landscaping effect if they are not aggressive or invasive. Some popular native species that work well
in bioretention areas and are commercially available can be found in Table 4.7 and Table 4.8.

The degree of landscape maintenance that can be provided will determine some of the planting choices
for urban bioretention areas. Plant selection differs if the area will be frequently mowed, pruned, and
weeded, in contrast to a site that will receive minimum annual maintenance. In areas where less
maintenance will be provided and where trash accumulation in shrubbery or herbaceous plants is a
concern, consider a “turf and trees” landscaping model where the turf is mowed along with other turf
areas on the site. Spaces for herbaceous flowering plants can be included.

Item 6.
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Table 4.7. Bioretention-appropriate plants: perennial and grass

Item 6.

Wetland

o . Inundation Salt
Scientific Name Common Name Indicator Notes
1 Tolerance Tolerance
Aletris farinosa White Colicroot FAC Moist soil None
Andropogon gerardii Big Bluestem FAC No Moderate
Aquilegia canadensis Wild Columbine FACU No None
L Swamp
Asclepias incarnata . OBL Saturated None
Milkweed
Asclepias lanceolata Red Milkweed OBL Wet soils Moderate
/ brackish
Aster novae-angliae New England FACW Moist soils, yes | Yes
Aster
Moist to wet
Athyrium filix-femina Lady Fern FAC soils None
Canna glauca Water Canna OBL Moist to wet None
soils
Moist to wet
Canna flaccida Golden Canna OBL soils None
Carex stricta Tussock Sedge OBL Saturated, 0-6” | None
Chasmanthium River Oats FAC Moist soils None
latifolium
White Moist to wet
Chelone glabra OBL
g Turtlehead soils
Conoclinium coelestinum | Blue Mistflower FAC Moist to Wet
soils
Crinum americanum Southern Swamp | OBL Saturated
Lily
L. . Saturated,
Dulichium arundinaceum | Threeway Sedge | OBL None
shallow
Creeping Saturated,
Echinod difoli OBL
chinodorus cordifolius Burhead shallow
. . Saturated,
Equisetum hyemale Scouring Rush FACW
shallow
. . Moist to Wet
Eupatorium fistulosum Joe Pye Weed FACW Soils
Geranium maculatum Spotted FACU Moist Soils
Geranium
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Wetland .
o X Inundation Salt
Scientific Name Common Name Indicator Notes
1 Tolerance Tolerance
Helianthus angustifolius | Swamp FACW Wet Soils
Sunflower,
Narrowleaf
Sunflower
L . Scarlet Swamp Saturated,
Hibiscus coccineus L OBL
Hibiscus shallow
Saturated,
Hibiscus moscheutos Rgsg Mallow, OBL Low
Hibiscus shallow
. .. . . Saturated,
Hymenocallis caroliniana | Spider Lily OBL None
shallow
Iris versicolor Virginia Iris OBL Shallow None
Juncus effuses Common Rush OBL Shallow <6” Low
Liatris spicata Gayfeather, FAC Moist Soils Low
Blazing Star
Lobelia cardinalis Cardinal Flower FACW Moist to Wet None
Soils
Lobelia siphilitica Blue Lobelia OBL Moist to wet
soils
Lysimachia ciliata Fringed FACW Moist to wet
Loosestrife soils, seasonal
flooding
Mimulus ringens Allegheny OBL Saturated,
Monkeyflower shallow
- - Moist to wet
Onoclea sensibilis Sensitive Fern FACW soils
. . Moist to wet
Osmunda cinnamomea Cinnamon Fern FACW soils Low
Moist to wet
Osmunda spectabilis Royal Fern OBL soils None
Orontium aquaticum Golden Club OBL Up to 10”
Panicum virgatum Switch Grass FAC Moist soil Moderate
Peltandra virginica Green Arrow OBL Shallow < 1’ Low (<2
Arum ppt)

. . , Low (<3
Pontederia cordata Pickerelweed OBL Shallow < 1 opt)
Physostegia virginiana Obedient Plant FACW Moist soil

. Great Solomon’s . .
Polygonatum biflorum FACU Moist soil

Seal
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Wetland .
o X Inundation Salt
Scientific Name Common Name Indicator Notes
1 Tolerance Tolerance
Starrush
Rhynchospora colorata ) FACW Saturated
Whitetop
. o Cutleaf . .
Rudbeckia laciniata FACW Moist soil None
Coneflower
Sagittaria latifolia Common OBL Up to 2.0’ None
Arrowhead, Duck
Potato
Saururus cernuus Lizard’s Tail OBL Shallow < 4” None
Schizachyrium . . .
] Little Bluestem FACU Moist soil None
scoparium
Schoenoplectus Wet soil to Fresh or
. Softstem Bulrush | OBL . .
tabernaemontani standing water | Brackish
Solidago sempervirens Seaside FACW Yes High
g P Goldenrod &
Sorghastrum nutans Indiangrass FACU Moist soil Moderate
Spartina alterniflora Saltmarsh OBL Yes High
P Cordgrass &
. . Moist to wet Fresh -
Spartina bakeri Sand cordgrass FACW . .
soils Saline
. Saltmeadow . .
Spartina patens FACW Wet soils High
Cordgrass
. Powdery ,
Thalia dealbata ) OBL up to 1.5 Yes
Alligator-flag
Tradescantia virginiana Virginia FAC Moist soils None
Spiderwort
Vernonia noveboracensis | Ironweed FACW Moist soils None

1. Wetland Indicator Notes:

FAC = Facultative, equally likely to occur in wetlands or non-wetlands (estimated probability 34%—66%).
FACU = Facultative Upland, usually occurs in non-wetlands (estimated probability 67%—99%), but occasionally
found on wetlands (estimated probability 1%—33%).

FACW = FACW Facultative Wetland, usually occurs in wetlands (estimated probability 67%—99%), but occasionally
found in non-wetlands.
OBL = Obligate Wetland, occurs almost always (estimated probability 99%) under natural conditions in wetlands
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Table 4.8. Bioretention-appropriate plants: shrubs and bushes

Item 6.

soils

Wetland .
o . Inundation Salt
Scientific Name Common Name Indicator Notes
1 Tolerance Tolerance
Groundsel Tree, . .
Baccharis halimifolia FAC Wet soils High
Salt Myrtle
Callicarpa americana Beautyberry FACU Moist soils None
Cephalanthus
. . Button Bush OBL Up to 3 ft Low
occidentalis
Summersweet .
o Moist to wet
Clethra alnifolia Sweet FACW soils None
Pepperbush
. . . Moist to wet
Cyrilla racemiflora Swamp Titi FACW soils Low
S . Moist to wet
Hamamelis virginiana Witch Hazel FACU soils None
Hypericum prolificum Shrubby St. FAC Moist soils, None
yP P John’s Wort flood tolerant
Wet soils, flood
llex glabra Inkberry FACW Moderate
tolerant
Winterberr Moist to wet
llex verticillata y FACW ) None
Holly soils
llex vomitoria Yaupon Holly FAC Moist soils Moderate
L Virginia Moist to wet
Itea virginica . FACW . None
Sweetspire soils
Moist to wet
Kosteletzkya virginica Seashore Mallow | OBL soils Moderate
Seasonal
Lindera benzoin Spicebush FACW . . None
inundation
. . Moist to wet
Myrica cerifera Wax Myrtle FAC soils Moderate
Photinia pyrifolia Red Chokeberry FACW Moist soils Low
Rhododendron
Dwarf Azalea FACW Moist soils None
canescens
Rhododendron viscosum | Swamp Azalea OBL Wet soil None
. . Moist to wet
Rosa carolina Carolina Rose FACU soils Moderate
Moist to wet
Sabal minor Dwarf Palmetto FACW soils None
. Moist to wet
Sambucus canadensis Elderberry FACW None
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Wetland .
o X Inundation Salt

Scientific Name Common Name Indicator Notes

1 Tolerance Tolerance
Occasionally
Serenoa repens Saw Palmetto FACU wet None
. Highbush . .
Vaccinium corymbosum FACW Wet soil High
Blueberry
Viburnum dentatum Arrowwood FAC Moist to wet None

1. Wetland Indicator Notes:
FAC = Facultative, equally likely to occur in wetlands or non-wetlands (estimated probability 34%—66%).

FACU = Facultative Upland, usually occurs in non-wetlands (estimated probability 67%—99%), but occasionally

found on wetlands (estimated probability 1%—33%).

FACW = FACW Facultative Wetland, usually occurs in wetlands (estimated probability 67%—99%), but occasionally
found in non-wetlands.
OBL = Obligate Wetland, occurs almost always (estimated probability 99%) under natural conditions in wetlands.

Planting recommendations for bioretention facilities are as follows:

The primary objective of the planting plan is to cover as much of the surface areas of the filter
bed as quickly as possible. Herbaceous or ground cover layers are as or more important than
more widely spaced trees and shrubs.

Native plant species should be specified over non-native species.

Plants should be selected based on a specified zone of hydric tolerance and must be capable of
surviving both wet and dry conditions (“Wet footed” species should be planted near the center,
whereas upland species do better planted near the edge).

Woody vegetation should not be located at points of inflow; trees should not be planted directly
above underdrains but should be located closer to the perimeter.

Shrubs and herbaceous vegetation should generally be planted in clusters and at higher
densities (i.e., 5 feet on-center and 1 to 1.5 feet on-center, respectively).

If trees are part of the planting plan, a tree density of approximately one tree per 250 square
feet (i.e., 15 feet on-center) is recommended.

Designers should also remember that planting holes for trees must be at least 3 feet deep to
provide enough soil volume for the root structure of mature trees. This applies even if the
remaining filter media layer is shallower than 3 feet.

Tree species should be those that are known to survive well in the compacted soils and the
polluted air and water of an urban landscape.

If trees are used, plant shade-tolerant ground covers within the dripline.
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4.3.6 Bioretention Construction Sequence

Soil Erosion and Sediment Controls
The following soil erosion and sediment control guidelines must be followed during construction:

All bioretention areas must be fully protected by silt fence or constructionfencing.

Bioretention areas intended to infiltrate runoff must remain outside the limits of disturbance
during construction to prevent soil compaction by heavy equipment and loss of design
infiltration rate.

O

Where it is infeasible keep the proposed bioretention areas outside of the limits of
disturbance, there are several possible remedies for the impacted area. If excavation in the
proposed bioretention area can be restricted, then the remediation can be achieved with
deep tilling practices. This is only possible if in situ soils are not disturbed any deeper than 2
feet above the final design elevation of the bottom of the bioretention. In this case, when
heavy equipment activity has ceased, the area is excavated to grade, and the impacted area
must be tilled to a depth of 12 inches below the bottom of the bioretention.

Alternatively, if it is infeasible to keep the proposed bioretention areas outside of the limits
of disturbance, and excavation of the area cannot be restricted, then infiltration tests will be
required prior to installation of the bioretention to ensure that the design infiltration rate is
still present. If tests reveal the loss of design infiltration rates, then deep tilling practices
may be used in an effort to restore those rates. In this case further testing must be done to
establish design rates exist before the bioretention area can beinstalled.

Finally, if it is infeasible to keep the proposed bioretention areas outside of the limits of
disturbance, excavation of the area cannot be restricted, and infiltration tests reveal design
rates cannot be restored, then a resubmission of the SWMP will be required.

Bioretention areas must be clearly marked on all construction documents and grading plans.
Large bioretention applications may be used as small sediment traps or basins during
construction. However, these must be accompanied by notes and graphic details on the soil
erosion and sediment control plan specifying that:

(1) the maximum excavation depth of the trap or basin at the construction stage must be at

least 1 foot higher than the post-construction (final) invert (bottom of the facility), and

(2) the facility must contain an underdrain.

The plan must also show the proper procedures for converting the temporary sediment control practice
to a permanent bioretention BMP, including dewatering, cleanout, and stabilization.

Bioretention Installation

The following is a typical construction sequence to properly install a bioretention basin. These steps may
be modified to reflect different bioretention applications or expected site conditions:

1. Stabilize Contributing Drainage Area

Construction of the bioretention area may only begin after the entire CDA has been stabilized with
vegetation. It may be necessary to block certain curb or other inlets while the bioretention area is being
constructed. The proposed site should be checked for existing utilities prior to any excavation.
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2. Preconstruction Meeting

The designer, the installer, and Beaufort County Public Works Department inspector may have a
preconstruction meeting, checking the boundaries of the CDA and the actual inlet elevations to ensure
they conform to original design. Since other contractors may be responsible for constructing portions of
the site, it is quite common to find subtle differences in site grading, drainage and paving elevations that
can produce hydraulically important differences for the proposed bioretention area. The designer
should clearly communicate, in writing, any project changes determined during the preconstruction
meeting to the installer and the inspector. Material certifications for aggregate, filter media, and any
geotextiles should be submitted for approval to the inspector at the preconstruction meeting.

3. Install Soil Erosion and Sediment Control Measures to Protect the Bioretention

Temporary soil erosion and sediment controls (e.g., diversion dikes, reinforced silt fences) are needed
during construction of the bioretention area to divert stormwater away from the bioretention area until
it is completed. Special protection measures, such as erosion control fabrics, may be needed to protect
vulnerable side slopes from erosion during the construction process.

4. Install Pretreatment Cells
Any pretreatment cells should be excavated first and then sealed to trap sediment.

5. Avoid Impact of Heavy Installation Equipment

Excavators or backhoes should work from the sides to excavate the bioretention area to its appropriate
design depth and dimensions. Excavating equipment should have scoops with adequate reach so they
do not have to sit inside the footprint of the bioretention area. Contractors should use a cell
construction approach in larger bioretention basins, whereby the basin is split into 500- to 1,000-square
foot temporary cells with a 10- to 15-foot earth bridge in between, so that cells can be excavated from
the side.

6. Promote Infiltration Rate
It may be necessary to rip the bottom soils to a depth of 6 to 12 inches to promote greater infiltration.

7. Order of Materials

If using a geotextile fabric, place the fabric on the sides of the bioretention area with a 6-inch overlap on
the sides. If a stone storage layer will be used, place the appropriate depth of No. 57 stone (clean,
double washed) on the bottom, install the perforated underdrain pipe, pack No. 57 stone at least 2
inches above the underdrain pipe, and add the choking layer or appropriate geotextile layer as a filter
between the underdrain and the filter media layer. If no stone storage layer is used, start with at least 2
inches of No. 57 stone on the bottom and proceed with the layering as described above.

8. Layered Installation of Media

Apply the media in 12-inch lifts until the desired top elevation of the bioretention area is achieved. Wait
a few days to check for settlement and add additional media, as needed, to achieve the design
elevation.

Note: The batch receipt confirming the source of the filter media should be submitted to the Beaufort
County Public Works Department inspector.
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9. Prepare Filter Media for Plants
Prepare planting holes for any trees and shrubs, install the vegetation, and water accordingly. Install any
temporary irrigation.

10. Planting
Install the plant materials as shown in the landscaping plan, and water them as needed.

11. Secure Surface Area

Place the surface cover (i.e., mulch, river stone, or turf) in both cells, depending on the design. If coir or
jute matting will be used in lieu of mulch, the matting will need to be installed prior to planting (Step
10), and holes or slits will have to be cut in the matting to install the plants.

12. Inflows

If curb cuts or inlets are blocked during bioretention installation, unblock these after the CDA and side
slopes have good vegetative cover. It is recommended that unblocking curb cuts and inlets take place
after two to three storm events if the CDA includes newly installed asphalt, since new asphalt tends to
produce a lot of fines and grit during the first several storms.

13. Final Inspection

Conduct the final construction inspection using a qualified professional, providing Beaufort County
Public Works Department with an as-built, then log the GPS coordinates for each bioretention facility,
and submit them for entry into the maintenance tracking database.

14. Construction Supervision

Supervision during construction is recommended to ensure that the bioretention area is built in
accordance with the approved design and this specification. Qualified individuals should use detailed
inspection checklists that include sign-offs at critical stages of construction, to ensure that the
contractor’s interpretation of the plan is consistent with the designer’s intentions.

Construction phase inspection checklist can be found in Appendix E Construction Inspection Checklists.

4.3.7 Bioretention Maintenance Criteria
When bioretention practices are installed, it is the owner’s responsibility to ensure they, or those
managing the practice:

(1) be educated about their routine maintenance needs,
(2) understand the long-term maintenance plan, and
(3) be subject to a maintenance covenant or agreement, as described below.

Maintenance of bioretention areas should be integrated into routine landscape maintenance tasks. If
landscaping contractors will be expected to perform maintenance, their contracts should contain
specifics on unique bioretention landscaping needs, such as maintaining elevation differences needed
for ponding, proper mulching, sediment and trash removal, and limited use of fertilizers and pesticides.

Maintenance tasks and frequency will vary depending on the size and location of the bioretention, the
landscaping template chosen, and the type of surface cover in the practice. A generalized summary of
common maintenance tasks and their frequency is provided in Table 4.9.
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Table 4.9. Typical maintenance tasks for bioretention practices.

Item 6.

Frequency

Maintenance Tasks

Upon establishment

For the first 6 months following construction, the practice and CDA should be
inspected at least twice after storm events that exceed 0.5 inch of rainfall.
Conduct any needed repairs orstabilization.

Inspectors should look for bare or eroding areas in the CDA or around the
bioretention area and make sure they are immediately stabilized with grass
cover.

One-time, spot fertilization may be needed for initial plantings.

Watering is needed once a week during the first 2 months, and then as
needed during first growing season (April through October), depending on
rainfall.

Remove and replace dead plants. Up to 10% of the plant stock may die off in
the first year, so construction contracts should include a care and
replacement warranty to ensure that vegetation is properly established and
survives during the first growing season following construction.

At least 4 times per year

Mow grass filter strips and bioretention with turfcover
Check curb cuts and inlets for accumulated grit, leaves, and debris that may
block inflow

Twice during growing season

Spot weed, remove trash, and rake the mulch

Annually

Conduct a maintenanceinspection

Supplement mulch in devoid areas to maintain a 3-inchlayer
Prune trees and shrubs

Remove sediment in pretreatment cells and inflow points

Once every 2-3 years

Remove sediment in pretreatment cells and inflow points
Remove and replace the mulch layer

As needed

Add reinforcement planting to maintain desired vegetation density
Remove invasive plants using recommended control methods
Remove any dead or diseased plants

Stabilize the CDA to preventerosion

Standing water is the most common problem outside of routine maintenance. If water remains on the
surface for more than 72 hours after a storm, adjustments to the grading may be needed or underdrain
repairs may be needed. The surface of the filter bed should also be checked for accumulated sediment
or a fine crust that builds up after the first several storm events. There are several methods that can be
used to rehabilitate the filter. These are listed below, starting with the simplest approach and ranging to
more involved procedures (i.e., if the simpler actions do not solve the problem):

e Open the underdrain observation well or cleanout and pour in water to verify that the
underdrains are functioning and not clogged or otherwise in need of repair. The purpose of this
check is to see if there is standing water all the way down through the soil. If there is standing
water on top, but not in the underdrain, then there is a clogged soil layer. If the underdrain and
stand pipe indicates standing water, then the underdrain must be clogged and will need to be

cleaned out.

e Remove accumulated sediment and till 2 to 3 inches of sand into the upper 6 to 12 inches of soil.
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e Install sand wicks from 3 inches below the surface to the underdrain layer. This reduces the
average concentration of fines in the media bed and promotes quicker drawdown times. Sand
wicks can be installed by excavating or auguring (i.e., using a tree auger or similar tool) down to
the top of the underdrain layer to create vertical columns that are then filled with a clean open-
graded coarse sand material (e.g., ASTM C-33 concrete sand or similar approved sand mix for
bioretention media). A sufficient number of wick drains of sufficient dimension should be
installed to meet the design dewatering time for the facility.

e Remove and replace some or all of the filter media.

Maintenance Inspections

It is recommended that a qualified professional: state law states anyone that can stamp a set of plans
(surveyors, engineers, landscape architects) conduct a spring maintenance inspection and cleanup at
each bioretention area. Maintenance inspections should include information about the inlets, the actual
bioretention facility (sediment buildup, outlet conditions, etc.), and the state of vegetation (water
stressed, dead, etc.) and are intended to highlight any issues that need or may need attention to
maintain stormwater management functionality. Reporting to the Beaufort County Public Works
Department may be required to be submitted on an annual basis.

Maintenance inspection checklists for bioretention areas and the Maintenance Service Completion
Inspection form can be found in Appendix F Maintenance Inspection Checklists.

Waste Material
Waste material from the repair, maintenance, or removal of a BMP or land cover shall be removed and
disposed of in compliance with applicable local, state, and federal law.

4.3.8 Bioretention Stormwater Compliance Calculations
Bioretention performance varies depending on the design configuration of the system.

No Underdrain
Bioretention designs with no underdrain are credited with100% retention for the storage volume (Sv)
provided by the practice as well as 100% TSS, TN, and bacteria removal (Table 4.10).

Table 4.10. Retention and pollutant removal for bioretention practices without underdrains.

Retention =100%
TSS Removal =100%
TN Removal =100%
Bacteria Removal =100%

Internal Water Storage (1IWS)

Bioretention designs with IWS are credited with75% retention for the storage volume (Sv) provided by
the practice as well as 85% TSS, 85% TN, and 80% bacteria removal (Table 4.11).
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Table 4.11. Retention and pollutant removal for bioretention practices with IWS design.

Retention =75%

TSS Removal =85%

TN Removal =85%

Bacteria Removal = 80%
Standard

Standard bioretention designs are credited with 60% retention for the storage volume (Sv) provided as
well as 85% TSS, 75% TN, and 80% bacteria removal. (Table 4.12).

Table 4.12. Retention and pollutant removal for standard bioretention practices.

Retention =60%
TSS Removal = 85%
TN Removal =75%
Bacteria Removal = 80%

The practice must be sized using the guidance detailed in Section 4.1.4 Bioretention Design Criteria.
Note: Additional retention can be achieved if trees are utilized as part of a bioretention area (see
Section 4.14 Tree Planting and Preservation).

Bioretention also contributes to peak flow reduction. This contribution can be determined in several
ways. One method is to subtract the storage volume (Sv) from the total runoff volume for the 2-year
through the 100-year storm events. The resulting reduced runoff volumes can then be used to calculate
a reduced NRCS CN for the site or SDA. The reduced NRCS CN can then be used to calculate peak flow
rates for the various storm events. Other hydrologic modeling tools that employ different procedures
may be used as well.
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4.4 Permeable Pavement Systems

Item 6.

Permeable Pavement Systems

Definition: Paving systems that capture and temporarily store the SWRv by filtering runoff through
voids in an alternative pavement surface into an underlying stone reservoir. Filtered runoff may be
collected and returned to the conveyance system or allowed to partially (or fully) infiltrate into the
soil.

Site Applicability BMP Performance Summary

Land Uses Required Footprint WQ Improvement: Moderate to High
= Urban TSS* Total N? Bacteria®
= Suburban Small 80-100% 45-100% 30-100%
" Rural Runoff Reduction
Construction Costs Maintenance Burden Volume
High High Moderate
Maintenance Frequency: SWRv

Routine Non-Routine Standard Design Enhanced Design
2-4 times per year Every 2-3 years 30% 100%
Advantages/Benefits Disadvantages/Limitation

= Reduces runoff volume, attenuates peak
runoff rate and outflow

= Reduces slick surfaces during rain

= Water quality enhancement from filtration of
stormwater

= Sediment-laden runoff can clog pervious
pavement, causing it to fail
® |Incorrect installation practices can clog pores

Components Design considerations
= Open graded pavement mix or pavers with = Same basic considerations as any paved area
open surfaces = |nfiltration rate of native soil determines
= Bedding course applicability and need for underdrain
= Open-graded base material = Depth to seasonal high water table must be at
= Underdrain (where required) least 6 inches below bottom of practice
= Subgrade with minimal compaction = Not appropriate for heavy or high trafficareas

= Accessibility, aesthetics, maintainability

Installation Considerations Maintenance Activities

= Proper construction sequencing and = Vacuum or jet wash to increase pavement life
installation is crucial to ensure proper and avoid clogging
functioning = Ensure that contributing area is clear of debris
= Subgrade cannot be overly compacted and sediment.

ICredited pollutant load removal

Permeable pavement systems represent alternative paving surfaces that capture and
temporarily store the design volume by filtering runoff through voids in the pavement
surface into an underlying stone reservoir (see Figure 4.11). Filtered runoff may be collected
and returned to the conveyance system, or it may be allowed to infiltrate into the soil.
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Permeable pavement systems may also provide stormwater detention of larger storms (e.g., 2- to 25-
year).

Concrete Pavers

Permeable Joint Matenal
Open-graded
Bedding Course

Open-graded
Subbase
Reservoir

Underdrain
(as required)

Geotextile - Design
Option per Engineer

Uncompacted Subgrade Soil

Figure 4.11. Cross-section of permeable pavement (source: ICPI).

Definition

This is a paving system that captures and temporarily stores the SWRv by filtering runoff through voids
in an alternative pavement surface into an underlying stone reservoir. Filtered runoff may be collected
and returned to the conveyance system or allowed to infiltrate into the soil.

Design variants include the following:

e P-1 Porous asphalt (PA)
e P2 Pervious concrete (PC)
e P-3 Permeable pavers (PP)

Other surface material variations of permeable pavement that can be part of a permeable pavement
system, such as porous rubber, plastic grid pavers, and synthetic turf systems are also encompassed in
this section.

Porous Asphalt
Porous asphalt (also known as pervious asphalt) consists of a special open-graded surface course bound

together by asphalt cement. The open-graded surface course in a typical porous asphalt installation is 3
to 7 inches thick and has a void ratio of between 15% and 20%. Porous asphalt is thought to have a
limited ability to maintain its structure and permeability during hot summer months and, consequently,
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is currently not recommended for use in coastal South Carolina. If it is used on a development site in the
coastal region, it should be carefully monitored and maintained over time.

Pervious Concrete

Pervious concrete (also known as porous concrete) is similar to conventional concrete in structure and
form but consists of a special open-graded surface course, typically 4 to 8 inches thick, that is bound
together with Portland cement. This open-graded surface course has a void ratio of 15% to 25%
(conventional concrete pavement has a void ratio of between 3% and 5%), which gives it a high
permeability that is often many times more than that of the underlying native soils, and allows rainwater
and stormwater runoff to rapidly pass through it and into the underlying stone reservoir. Although this
particular type of permeable pavement surface may not require an underlying base layer to support
traffic loads, site planning and design teams may wish to provide it to increase the stormwater storage
capacity provided by a pervious concrete system.

Permeable Pavers

Permeable pavers (PP) are solid structural units (e.g., blocks, bricks) that are installed in a way that
provides regularly spaced openings through which stormwater runoff can rapidly pass through the
pavement surface and into the underlying stone reservoir. The regularly spaced openings, which
generally make up between 8% and 20% of the total pavement surface, are typically filled with pea
gravel (i.e., ASTM D 448 Size No. 8, 3/8 inch to 1/8 inch). Typical PP systems consist of the pavers, a 1.5-
to 3-inch thick fine gravel bedding layer and an underlying stone reservoir.

Design Configurations
There are two types of permeable pavement design configurations:

= Standard Design
Practice with a standard underdrain design and no infiltration sump or water quality filter (see
Figure 4.12).

= Enhanced Design
Practice with underdrains that contain a water quality filter layer and an infiltration sump beneath
the underdrain sized to drain the design storm in 48 hours (see Figure 4.13) or practices with no
underdrains that can infiltrate the entire design storm volume in 48 hours (see Figure 4.14).

The particular design configuration to be implemented on a site is typically dependent on specific site
conditions and the characteristics of the underlying soils. These criteria are further discussed below.
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Figure 4.12. Cross-section of a standard permeable pavement design.
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Figure 4.13. Cross-section of an enhanced permeable pavement design with an underdrain.
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Figure 4.14. Cross-section of an enhanced permeable pavement design without an underdrain.

4.4.1 Permeable Pavement Feasibility Criteria
Since permeable pavement has a very high retention capability, it should always be considered as an

alternative to conventional pavement. Permeable pavement is subject to the same feasibility constraints

as most infiltration practices, as described below.

Required Space

A prime advantage of permeable pavement is that it does not normally require additional space at a
new development or redevelopment site, which can be important for tight sites or areas where land
prices are high.

Soils

Soil conditions do not typically constrain the use of permeable pavement, although they do determine
whether an underdrain is needed. Underdrains may be required if the measured permeability of the
underlying soils is less than 0.5 inches per hour (although utilization of an infiltration sump may still be
feasible). When designing an infiltrating permeable pavement practice, designers must verify soil
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permeability by using the on-site soil investigation methods provided in Appendix B Geotechnical
Information Requirements for Underground BMPs. Impermeable soils will require an underdrain.

In fill soil locations, geotechnical investigations are required to determine if the use of an impermeable
liner and underdrain are necessary or if the use of an infiltration sump is permissible (see Section 4.4.4
Permeable Pavement Design Criteria).

Contributing Drainage Area

The portion of the CDA that does not include the permeable pavement may not exceed 5 times the
surface area of the permeable pavement (2 times is recommended) and it should be as close to 100%
impervious as possible to reduce sediment loading.

Pavement Surface Slope

Steep pavement surface slopes can reduce the stormwater storage capability of permeable pavement
and may cause shifting of the pavement surface and base materials. The permeable pavement slope
must be less than 5%. Designers may consider using a terraced design for permeable pavement in areas
with steeper slopes (3%—-5%). In all cases, designs must ensure that the slope of the pavement does not
lead to flow occurring out of the stone reservoir layer onto lower portions of the pavement surface.

Minimum Hydraulic Head

The elevation difference needed for permeable pavement to function properly is generally nominal,
although 1 to 4 feet of head from the pavement surface to the underdrain outlet is typically necessary.
This value may vary based on several design factors, such as required storage depth and underdrain
location.

Minimum Depth to Water Table

A high groundwater table may cause runoff to pond at the bottom of the permeable pavement system.
Therefore, a minimum vertical distance of 0.5 feet (preferably 2 feet) must be provided between the
bottom of the permeable pavement installation (i.e., the bottom invert of the reservoir layer) and the
seasonal high water table.

Tidal Impacts
For systems with an underdrain, the underdrain should be located above the tidal mean high water

elevation. For entirely infiltration-based systems, the bottom of the stone reservoir should be located
above the mean high water elevation. Where this is not possible, portions of the practice below the tidal
mean high water elevation cannot be included in the volume calculations.

Setbacks

To avoid the risk of seepage, stormwater cannot flow from the permeable pavement reservoir layer to
the traditional pavement base layer, existing structure foundations, or future foundations which may be
built on adjacent properties. Setbacks to structures and property lines must be at least 10 feet and
adequate waterproofing protection must be provided for foundations and basements. Where the 10-
foot setback is not possible, an impermeable liner may be used along the sides and bottom of the
permeable pavement practice (extending from the surface to the bottom of the practice and outward to
meet the 10-foot setback).
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Proximity to Utilities
Interference with underground utilities should be avoided if possible. When large site development is

undertaken the expectation of achieving avoidance will be high. Conflicts may be commonplace on
smaller sites and in the public right-of-way (PROW). Consult with each utility company on recommended
offsets, which will allow utility maintenance work with minimal disturbance to the permeable pavement.
Permeable pavement in the public right-of-way (PROW) must conform with the State of South Carolina
Department of Transportation design specifications. Where conflicts cannot be avoided, follow these
guidelines:

Consider altering the location or sizing of the permeable pavement to avoid or minimize the
utility conflict. Consider an alternate BMP type to avoid conflict.

Use design features to mitigate the impacts of conflicts that may arise by allowing the
permeable pavement and the utility to coexist. The permeable pavement design may need to
incorporate impervious areas, through geotextiles or compaction, to protect utility crossings.

Work with the utility company to evaluate the relocation of the existing utility and install the
optimum placement and sizing of the permeable pavement.

If utility functionality, longevity, and vehicular access to manholes can be assured, accept the
permeable pavement design and location with the existing utility. Design sufficient soil coverage
over the utility or general clearances or other features, such as an impermeable liner, to assure
all entities that the conflict is limited to maintenance.

When accepting utility conflict into the permeable pavement location and design, it is understood the
permeable pavement will be temporarily impacted during utility work, but the utility owner will replace
the permeable pavement or, alternatively, install functionally comparable permeable pavement
according to the specifications in the current version of this guidebook. Restoration of permeable
pavement that is located in the PROW will also conform with the State of South Carolina Department of
Transportation design specifications.

Pollutant Hotspot Land Uses

Permeable pavement is not appropriate for certain pollutant-generating sites. In areas where higher
pollutant loading is likely (i.e. oils and greases from fueling stations or vehicle storage areas, sediment
from un-stabilized pervious areas, or other pollutants from industrial processes), appropriate
pretreatment, such as an oil-water separator or filtering device must be provided, or the areas should be
diverted from the permeable pavement.

On sites with existing contaminated soils, infiltration is not allowed. Permeable pavement areas must
include an impermeable liner, and the Enhanced Design configuration cannot be used.

High Loading Situations

Permeable pavement is not intended to treat sites with high sediment or trash/debris loads, since such
loads will cause the practice to clog and fail. Sites with considerable pervious area (e.g., newly
established turf and landscaping) can be considered high loading sites and the pervious areas should be
diverted if possible, from the permeable pavement area. If unavoidable, pretreatment measures, such
as a gravel or a sod filter strip should be employed (see Section 4.4.3 Permeable Pavement Pretreatment
Criteria).
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High Speed Roads

Permeable pavement should not be used for high speed roads, although it has been successfully applied
for low speed residential streets, parking lanes, and roadway shoulders.

Economic Considerations

Permeable pavement tends to be expensive relative to other practices, but when the cost of land and
traditional paving are included in the calculations, permeable pavement becomes much more
competitive. Permeable pavement is very space-efficient, since it combines a useful pavement surface

with stormwater management for runoff and, in standard design configurations, water quality
treatment.

4.4.2 Permeable Pavement Conveyance Criteria
Permeable pavement designs must include methods to convey larger storms (e.g., 2- to 25-year) to the
storm drain system. Conveyance methods include the following:

= Place an overdrain—a horizontal perforated pipe near the top of the reservoir layer—to pass excess
flows after water has filled the base.

= |ncrease the thickness of the top of the reservoir layer by as much as 6 inches to increase storage
(i.e., create freeboard). The design computations used to size the reservoir layer often assume that
no freeboard is present.

= Create underground detention within the reservoir layer of the permeable pavement system.
Reservoir storage may be augmented by corrugated metal pipes, plastic or concrete arch structures,
etc.

= Route overflows to another detention or conveyance system.

= Set the storm drain inlets flush with the elevation of the permeable pavement surface to effectively
convey excess stormwater runoff past the system. The design should also make allowances for relief
of unacceptable ponding depths during larger rainfall events.

4.4.3 Permeable Pavement Pretreatment Criteria
Pretreatment for most permeable pavement applications is not necessary. Additional pretreatment is
recommended if the pavement receives runoff from adjacent pervious areas. For example, a gravel or
sod filter strip can be placed adjacent to pervious (landscaped) areas to trap coarse sediment particles
before they reach the pavement surface in order to reduce clogging.

4.4.4 Permeable Pavement Design Criteria
Tvpe of Surface Pavement
The type of pavement should be selected based on a review of the pavement specifications and
properties and designed according to the product manufacturer’s recommendations.

Pavement Bottom Slope

For unlined designs, the bottom slope of a permeable pavement installation should be as flat as possible
(i.e., 0% longitudinal and lateral slopes) to enable even distribution and infiltration of stormwater. On
sloped sites, internal check dams or barriers, as shown in Figure 4.15 can be incorporated into the
subsurface to encourage infiltration. Barriers may be constructed of concrete, earthen berms,
impermeable membranes, or low permeability geotextile. In this type of design, the depth of the
infiltration sump would be the depth behind the check dams. The depth and spacing of the barriers are
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dependent upon the underlying slope and the saturated hydraulic conductivity, as any water retained by
the flow barriers must infiltrate within 48 hours. If an underdrain will be used in conjunction with the
flow barriers, it can be installed over the top of the barriers, or parallel to the barriers with an
underdrain in each cell.

Flow barriers,

5 2t or soil berms

Figure 4.15. Use of flow barriers to encourage infiltration on sloped sites.

Internal Geometry and Drawdowns

= Rapid Drawdown
Permeable pavement must be designed so that the target storage volume is detained in the
reservoir for as long as possible, 36 to 48 hours, before completely discharging through an
underdrain. A minimum orifice size of 1 inch is recommended regardless of the calculated
drawdown time.

Note: A 48-hour maximum drawdown time is utilized for permeable pavement rather than the 72-
hour value used for other BMPs. This shorter drawdown time, in accordance with industry
standards, is intended to ensure that the subgrade does not stay saturated for too long and cause
problems with the pavement.

= Infiltration Sump
To promote greater retention for permeable pavement located on marginal soils, an infiltration
sump can be installed to create a storage layer below the underdrain invert. This design
configuration is discussed further below.

Reservoir Layer
The reservoir layer consists of the stone underneath the pavement section and above the bottom filter

layer or underlying soils, including the optional infiltration sump. The total thickness of the reservoir
layer is determined by runoff storage needs, the saturated hydraulic conductivity of in-situ soils,
structural requirements of the pavement sub-base, depth to water table, and frost depth conditions
(see Section 4.4.1 Permeable Pavement Feasibility Criteria). A geotechnical engineer should be
consulted regarding the suitability of the soil subgrade.

= The reservoir below the permeable pavement surface should be composed of clean, double-washed
stone aggregate and sized for both the storm event to be treated and the structural requirementsof
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the expected traffic loading. Additional chamber structures may also be used to create larger
storage volumes.

= The storage layer may consist of clean, double-washed No. 57 stone, although No. 2 stone is
preferred because it provides additional structural stability. Other appropriate materials may be
used if accepted by the Beaufort County Public Works Department.

= The bottom of the reservoir layer should be completely flat so that runoff will be able to infiltrate
evenly through the entire surface. The use of terracing and check dams ispermissible.

Underdrains

Most permeable pavement designs will require an underdrain (see Section 4.4.1 Permeable Pavement
Feasibility Criteria). Underdrains can also be used to keep detained stormwater from flooding
permeable pavement during extreme rain events. Multiple underdrains are typically necessary for
permeable pavement wider than 40 feet, and each underdrain is recommended to be located 20 feet or
less from the next pipe or the edge of the permeable pavement. For long and narrow applications, a
single underdrain running the length of the permeable pavement is sufficient. The underdrain should be
perforated schedule 40 PVC pipe (corrugated HDPE may be used for smaller load-bearing applications),
with three or four rows of 3/8-inch perforations at 6 inches on center. The underdrain must be encased
in a layer of clean, double-washed No. 57 stone, with a minimum 2-inch cover over the top of the
underdrain. The underdrain system must include a flow control to ensure that the reservoir layer drains
slowly (within 36 to 48 hours).

= The underdrain outlet can be fitted with a flow-reduction orifice within a weir or other easily
inspected and maintained configuration in the downstream manhole as a means of regulating the
stormwater detention time. The minimum diameter of any orifice is 1 inch. The designer should
verify that the volume will draw down completely within 36 to 48 hours.

= Oninfiltration designs, an underdrain(s) can be installed and capped at the downstream structure as
an option for future use if maintenance observations indicate a reduction in the soil permeability.

Observation Wells

All permeable pavement practices must include observation wells. The observation well is used to
observe the rate of drawdown within the reservoir layer following a storm event and to facilitate
periodic inspection and maintenance. The observation well should consist of a well-anchored,
perforated 4- to 6-inch diameter PVC pipe. There should be no perforation within 1 foot of the surface. If
the permeable pavement has an underdrain, tie the observation well into any Ts or Ys in the underdrain
system. The observation well should extend vertically to the bottom of the reservoir layer and extend
upwards to be flush with the surface (or just under pavers) with a lockable cap.

Infiltration Sump (optional, required for enhanced designs with an underdrain)

For unlined permeable pavement systems, an optional upturned elbow or elevated underdrain
configuration can be used to promote greater retention for permeable pavement located on marginal
soils. The infiltration sump must be installed to create a storage layer below the underdrain or upturned
elbow invert. The depth of this layer must be sized so that the design storm can infiltrate into the
subsoils in a 48-hour period. The bottom of the infiltration sump must be at least 0.5 feet above the
seasonally high water table. The inclusion of an infiltration sump is not permitted for designs with an
impermeable liner. In fill soil locations, geotechnical investigations are required to determine if the use
of an infiltration sump is permissible.
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Filter Layer (optional)

To protect the bottom of the reservoir layer from intrusion by underlying soils, a filter layer can be used.
The underlying native soils should be separated from the stone reservoir by a 2- to 4-inch layer of choker
stone (e.g., No. 8).

Geotextile (optional)

Geotextile fabric is another option to protect the bottom of the reservoir layer from intrusion by
underlying soils, although some practitioners recommend avoiding the use of fabric beneath permeable
pavements since it may become a future plane of clogging within the system. Geotextile fabric is still
recommended to protect the excavated sides of the reservoir layer, in order to prevent soil piping. An
appropriate geotextile fabric that complies with AASHTO M-288 Class 2, latest edition, requirements and
has a permeability of at least an order of magnitude higher (10 times) than the soil subgrade
permeability must be used.

Impermeable Liner

An impermeable liner is not typically required, although it may be utilized in fill applications where
deemed necessary by a geotechnical investigation, on sites with contaminated soils, or on the sides of
the practice to protect adjacent structures from seepage. Use a PVC geomembrane liner or equivalent of
an appropriate thickness (follow manufacturer’s instructions for installation). Field seams must be
sealed according to the liner manufacturer’s specifications. A minimum 6-inch overlap of material is
required at all seams.

Material Specifications

Permeable pavement material specifications vary according to the specific pavement product selected.
A general comparison of different permeable pavements is provided in Table 4.13, but designers should
consult manufacturer’s technical specifications for specific criteria and guidance. Table 4.14 provides
general material specifications for the component structures installed beneath the permeable
pavement. Note that the size of stone materials used in the reservoir and filter layers may differ
depending on the type of surface material.

Table 4.13. Permeable pavement specifications for a variety of typical surface materials.

Material Specification Notes
Void content, thickness, and compressive
strength vary based on type and
Permeable & y P Reservoir layer required to support the

manufacturer
Open void fill media: aggregate, topsoil and
grass, coarse sand, etc.

Pavers (PP) structural load.

Void content: 15-20%

May not require a reservoir layer to support

Asphalt (PA)

traffic load)
Open void fill media: None

zz;\groei Thickness: Typically 4—8 inches the structural load, but a layer may be
(PO) Compressive strength: 2.8—28 MPa included to increase the storage or infiltration.
Open void fill media: None Requires certified supplier and installer.
Void content: 15-20% Reservoir layer required to support the
Porous Thickness: Typically 3—-7 inches (depending on

structural load. Requires certified supplier and
installer.
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Table 4.14. Material specifications for typical layers beneath the surface of permeable pavements.

Item 6.

Material Specification Notes
PC: 3-4 inches of No. 57 stone if No. 2
. . ASTM D448 size No. 57 stone (i.e., 1/2to 11/2
. stone is used for Reservoir Layer . L
Bedding Layer . inches in size). Must be double-washed and clean
PA: 3-4 inches of No. 57 stone .
L and free of all fines.
PP: Follow manufacturer specifications
ASTM D448 size No. 57 stone (i.e., 1/2to 1 1/2
inches in size); No. 2 Stone (i.e., 3/4 to 3 inches in
Reservoir PC: No. 57 stone or No. 2 stone size). Depth is based on the pavement structural
PA: No. 2 stone and hydraulic requirements. Must be double-
Layer R .
PP: Follow manufacturer specifications washed and clean and free of all fines. Other
appropriate materials may be used if accepted by
Beaufort County Public Works Department.
Use 4- to 6-inch diameter perforated PVC pipe (or equivalent corrugated HDPE may be used
for smaller load-bearing applications), with 3 or 4 rows of 3/8-inch perforations at 6 inches
Underdrain on center. Perforated pipe installed for the full length of the permeable pavement cell, and
non-perforated pipe, as needed, is used to connect with the storm drain system. T’s and Y’s
should be installed as needed, depending on the underdrain configuration. Extend cleanout
pipes to the surface.
Infiltration L . e
sum An aggregate storage layer below the underdrain invert. The material specifications are the
.p same as Reservoir Layer.
(optional)
Filter Layer The underlying native soils should be separated from the stone reservoir by a 2- to 4-inch
(optional) layer of choker stone (e.g., No. 8).
Use an appropriate geotextile fabric for both sides and/or bottom that complies with
Geotextile AASHTO M-288 Class 2, latest edition, requirements and has a permeability of at least an
(optional) order of magnitude higher than (10 times) the soil subgrade permeability. Low-permeability
geotextile fabric may be used as a check dam material.
Impermeable
Liner Where appropriate, use PVC geomembrane liner or equivalent.
(optional)
Observation Use a perforated 4- to 6-inch vertical PVC pipe (AASHTO M-252) with a lockable cap, installed
Well flush with the surface.

Permeable Pavement Sizing

The thickness of the reservoir layer is determined by both a structural and hydraulic design analysis. The

reservoir layer serves to retain stormwater and to support the design traffic loads for the pavement.
Permeable pavement structural and hydraulic sizing criteria are discussed below.
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Structural Design

If permeable pavement will be used in a parking lot or other setting that involves vehicles, the pavement
surface must be able to support the maximum anticipated traffic load. The structural design process will
vary according to the type of pavement selected, and the manufacturer’s specific recommendations
should be consulted. The thickness of the permeable pavement and reservoir layer must be sized to
support structural loads and to temporarily store the design storm volume (i.e., the water quality,
channel protection, and/or flood control volumes). On most new development and redevelopment sites,
the structural support requirements will dictate the depth of the underlying stone reservoir.

The structural design of permeable pavements involves consideration of four main site elements:

=

Total traffic

==

In situ soil strength

=)

Environmental elements

==

Bedding and reservoir layer design

The resulting structural requirements may include the thickness of the pavement, filter, and reservoir
layer. Designers should note that if the underlying soils have a low California Bearing Ratio (less than
4%), they may need to be compacted to at least 95% of the Standard Proctor Density, which may limit
their use for infiltration.

Designers should determine structural design requirements by consulting transportation design
guidance sources, such as the following:

ASCE/T&DI/ICPI 68-18 Permeable Interlocking Concrete Pavement(2018)
AASHTO Guide for Design of Pavement Structures (1993)
AASHTO Supplement to the Guide for Design of Pavement Structures (1998)

Hydraulic Design. Permeable pavement is typically sized to store the SWRv or larger design storm
volumes in the reservoir layer. The storage volume in the pavements must account for the underlying
saturated hydraulic conductivity and outflow through any underdrains. The design storm should be
routed through the pavement to accurately determine the required reservoir depth. The depth of the
reservoir layer or infiltration sump needed to store the design storm can be determined by using
Equation 4.3.

Equation 4.3. Reservoir layer or infiltration sump depth.
P X Rv; X CDA

) = (KaeXt)
dp: P M

do= Depth of the reservoir layer, or depth of the infiltration sump for enhanced designs with
underdrains (ft)
= Rainfall depth for the SWRv or other design storm (ft)
Rvi=  0.95 (runoff coefficient for impervious cover)
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CDA = Total contributing drainage area, including permeable pavement surface area (square
feet)
Ap= Permeable pavement surface area (square feet)
Ksat=  Field-verified saturated hydraulic conductivity for subgrade soils (ft/day). If an
impermeable liner is used in the design, then this value is 0
tr= Time to fill the reservoir layer (days; assume 2 hours or 0.083 day)

Nr= 0.4 (effective porosity for the reservoir layer)

This equation makes the following design assumptions:

=

The CDA does not contain pervious areas.

If the subgrade will be compacted to meet structural design requirements of the pavement
section, the measured saturated hydraulic conductivity shall be based on measurement of the
subgrade soil subjected to the compaction requirements.

The depth of the reservoir layer cannot be less than the depth required to meet the pavement structural
requirement. The depth of the reservoir layer may need to be increased to meet structural or larger
storage requirements.

For infiltration designs without underdrains or designs with infiltration sumps, the captured volume
must drain from the practice within 48 hours. Equation 4.4 can be used to determine the drawdown

time in the reservoir layer or infiltration sump.

Equation 4.4. Drawdown time.

ts= Drawdown time (days)
do= Depth of the reservoir layer, or depth of the infiltration sump for enhanced designs with
underdrains (ft)
Nr= 0.4 (effective porosity for the reservoir layer)
Ksat= Field-verified saturated hydraulic conductivity for subgrade soils (ft/day). If an
impermeable liner is used in the design, then this value is 0

For designs with underdrains, the captured volume must drain in 36-48 hours. The drawdown time
should be determined using the hydrologic routing or modeling procedures used for detention systems
with the depth and head adjusted for the porosity of the aggregate.

The total storage volume provided by the practice, Sv, should be determined using Equation 4.5.
Equation 4.5. Permeable pavement storage volume.

Sv = Ap[(dp X ny) + Ksar X t]
Where:
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Sv = Storage volume (cubic feet)
do= Depth of the reservoir layer, or depth of the infiltration sump for enhanced designs with
underdrains (ft)
Nr= 0.4 (effective porosity for the reservoir layer)
Ap= Permeable pavement surface area (square feet)
Ksat=  Field-verified saturated hydraulic conductivity for subgrade soils (ft/day). If an
impermeable liner is used in the design, then this value is 0

tr= Time to fill the reservoir layer (days; assume 2 hours or 0.083 day)

Detention Storage Design

Permeable pavement can also be designed to address, in whole or in part, the detention storage for
larger storm events. The designer can model various approaches by factoring in storage within the stone
aggregate layer (including chamber structures that increase the available storage volume), expected
infiltration, and any outlet structures used as part of the design. Routing calculations can also be used to
provide a more accurate solution of the peak discharge and required storage volume.

Once runoff passes through the surface of the permeable pavement system, designers should calculate
outflow pathways to handle subsurface flows. Subsurface flows can be regulated using underdrains, the
volume of storage in the reservoir layer, the bed slope of the reservoir layer, and/or a control structure
at the outlet (see Section 4.4.2 Permeable Pavement Conveyance Criteria).

4.4.5 Permeable Pavement Landscaping Criteria
Permeable pavement does not have any landscaping needs. However, large-scale permeable pavement
applications should be carefully planned to integrate the typical landscaping features of a parking lot,
such as trees and islands, in a manner that maximizes runoff treatment and minimizes the risk that
sediment, mulch, grass clippings, leaves, and other plant matter will inadvertently clog the paving
surface. Bioretention areas (see Section 4.3 Bioretention) may be a good design option to meet these
landscaping goals.

4.4.6 Permeable Pavement Construction Sequence
Experience has shown that proper installation is critical to the effective operation of a permeable
pavement system.

Soil Erosion and Sediment Controls
The following soil erosion and sediment control guidelines must be followed during construction:

All permeable pavement areas must be fully protected from sediment intrusion by silt fence or
construction fencing, particularly if they are intended to infiltrate runoff.

Permeable pavement areas intended to infiltrate runoff must remain outside the limits of
disturbance during construction to prevent soil compaction by heavy equipment and loss of
design infiltration rate (unless the area has been determined to have a low California Bearing
Ratio and will require compaction during the permeable pavement construction phase). Where
it is infeasible to keep the proposed permeable pavement areas outside of the limits of
disturbance, there are several possible remedies for the impacted area.

o If excavation in the proposed permeable pavement areas can be restricted, then
remediation can be achieved with deep tilling practices. This is only possible if in situ soils
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are not disturbed any deeper than 2 feet above the final design elevation of the bottom of
the aggregate reservoir course. In this case, when heavy equipment activity has ceased, the
area is excavated to grade, and the impacted area must be tilled to a depth of 12 inches
below the bottom of the reservoir layer.

o Alternatively, if it is infeasible to keep the proposed permeable pavement areas outside of
the limits of disturbance, and excavation of the area cannot be restricted, then infiltration
tests will be required prior to installation of the permeable pavement to ensure that the
design infiltration rate is still present. If tests reveal the loss of design infiltration rates, then
deep tilling practices may be used in an effort to restore those rates. In this case, further
testing must be done before the permeable pavement can be installed to establish that
design rates have been achieved.

o Finally, if it is infeasible to keep the proposed permeable pavement areas outside of the
limits of disturbance, excavation of the area cannot be restricted, and infiltration tests
reveal design rates cannot be restored, then a resubmission of the SWMP will be required.

Permeable pavement areas must be clearly marked on all construction documents andgrading
plans.

During construction, care should be taken to avoid tracking sediments onto any permeable
pavement surface to avoid post-construction clogging and long-term maintenanceissues.

Any area of the site intended ultimately to be a permeable pavement area with an infiltration
component should not be used as the site of a temporary sediment trap or basin. If locating a
temporary sediment trap or basin on an area intended for permeable pavement is unavoidable,
the remedies are similar to those discussed for heavy equipment compaction.

If it is possible, restrict the invert of the sediment trap or basin to at least 1 foot above the final
design elevation of the bottom of the aggregate reservoir course of the proposed permeable
pavement. Then remediation can be achieved with proper removal of trapped sediments and
deep tilling practices.

An alternate approach to deep tilling is to use an impermeable linear to protect the in situ soils
from sedimentation while the sediment trap or basin is in use.

In each case, all sediment deposits in the excavated area must be carefully removed prior to
installing the sub-base, base, and surface materials. The plan must also show the proper
procedures for converting the temporary sediment control practice to a permeable pavement
BMP, including dewatering, cleanout, andstabilization.

Permeable Pavement Installation
The following is a typical construction sequence to properly install permeable pavement, which may
need to be modified depending on the particular type of permeable pavement that is being installed.

1. Stabilize Contributing Drainage Area

Construction of the permeable pavement should only begin after the entire CDA has been stabilized.
The proposed site should be checked for existing utilities prior to any excavation. Do not install the
system in rain.

2. Install Soil Erosion and Sediment Control Measures for the Permeable Pavement
As noted above, temporary soil erosion and sediment controls are needed during installation to divert
stormwater away from the permeable pavement area until it is completed. Special protection measures,
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such as erosion control fabrics, may be needed to protect vulnerable side slopes from erosion during the
excavation process. The proposed permeable pavement area must be kept free from sediment during
the entire construction process. Construction materials contaminated by sediment must be removed
and replaced with clean material.

3. Minimize Impact of Heavy Installation Equipment

Where possible, excavators or backhoes should work from the sides to excavate the reservoir layer to its
appropriate design depth and dimensions. For small pavement applications, excavating equipment
should have arms with adequate extension so they do not have to work inside the footprint of the
permeable pavement area (to avoid compaction). Contractors can utilize a cell construction approach,
whereby the proposed permeable pavement area is split into 500- to 1,000-square foot temporary cells
with a 10- to 15-foot-wide earth bridge in between, so cells can be excavated from the side. Excavated
material should be placed away from the open excavation so as to not jeopardize the stability of the side
walls.

4. Promote Infiltration Rate

The native soils along the bottom of the permeable pavement system should be scarified or tilled to a
depth of 3 to 4 inches prior to the placement of the filter layer or geotextile fabric. In large-scale paving
applications with weak soils, the soil subgrade may need to be compacted to 95% of the Standard
Proctor Density to achieve the desired load-bearing capacity.

Note: This may reduce or eliminate the infiltration function of the installation, and it must be addressed
during hydrologic design.

5. Order of Materials

Geotextile fabric should be installed on the sides of the reservoir layer (and the bottom if the design
calls for it). Geotextile fabric strips should overlap down-slope by a minimum of 2 feet and be secured a
minimum of 4 feet beyond the edge of the excavation. Where the filter layer extends beyond the edge
of the pavement (to convey runoff to the reservoir layer), install an additional layer of geotextile fabric 1
foot below the surface to prevent sediment from entering into the reservoir layer. Excess geotextile
fabric should not be trimmed until the site is fully stabilized.

6. Install Base Material Components

Provide a minimum of 2 inches of aggregate above and below the underdrains. The up-gradient end of
underdrains in the reservoir layer should be capped. Where an underdrain pipe is connected to a
structure, there shall be no perforations within 1 foot of the structure. Ensure there are no perforations
in clean-outs and observation wells within 1 foot of the surface.

7. Stone Media

Spread 6-inch lifts of the appropriate clean, double-washed stone aggregate (usually No. 2 or No. 57
stone). Place at least 4 inches of additional aggregate above the underdrain, and then compact it using a
vibratory roller in static mode until there is no visible movement of the aggregate. Do not crush the
aggregate with the roller.

8. Reservoir Media
Install the desired depth of the bedding layer, depending on the type of pavement, as indicated in Table
4.14.

9. Paving Media
Paving materials shall be installed in accordance with manufacturer or industry specifications for the
particular type of pavement.

10. Installation of Porous Asphalt
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The following has been excerpted from various documents, most notably Jackson (2007):

o Install porous asphalt pavement similarly to regular asphalt pavement. The pavement should be
laid in a single lift over the filter course. The laying temperature should be between 230°F and
260°F, with a minimum air temperature of 50°F, to ensure the surface does not stiffen before
compaction.

e Complete compaction of the surface course when the surface is cool enough to resist a 10-ton
roller. One or two passes of the roller are required for proper compaction. More rolling could
cause a reduction in the porosity of the pavement.

e The mixing plant must provide certification of the aggregate mix, abrasion loss factor, and
asphalt content in the mix. Test the asphalt mix for its resistance to stripping by water using
ASTM D1664. If the estimated coating area is not above 95%, additional anti-stripping agents
must be added to the mix.

e Transport the mix to the site in a clean vehicle with smooth dump beds sprayed with a non-
petroleum release agent. The mix shall be covered during transportation to controlcooling.

e Test the full permeability of the pavement surface by application of clean water at a rate of at
least 5 gallons per minute over the entire surface. All water must infiltrate directly, without
puddle formation or surface runoff.

e Inspect the facility 18 to 30 hours after a significant rainfall (0.5 inch or greater) or artificial
flooding to determine if the facility is draining properly.

11. Pervious Concrete Installation

The basic installation sequence for pervious concrete is outlined by the National Ready Mixed Concrete
Association (NRMCA; NRMCA, 2004). Concrete installers are required to be certified by a recognized
pervious concrete installers training program, such as the Pervious Concrete Contractor Certification
Program offered by the NRMCA. The basic installation procedure is as follows:

e Drive the concrete truck as close to the project site as possible.

e Water the underlying aggregate (reservoir layer) before the concrete is placed, so the aggregate
does not draw moisture from the freshly laid pervious concrete.

e After the concrete is placed, approximately 3/8 to 1/2 inches is struck off, using a vibratory
screed. This is to allow for compaction of the concrete pavement.

e Compact the pavement with a steel pipe roller. Care should be taken to ensure over-compaction
does not occur.

e (Cut joints for the concrete to a depth of 1/4 inch.

e The curing process is very important for pervious concrete. Concrete installers should follow
manufacturer specifications to the extent allowed by on-site conditions when curing pervious
concrete. This typically requires covering the pavement with plastic sheeting within 20 minutes
of the strike-off and may require keeping it covered for at least 7 days. Do not allow traffic on
the pavement during the curing period.

e Remove the plastic sheeting only after the proper curing time. Inspect the facility 18 to 30 hours
after a significant rainfall (0.5 inch or greater) or artificial flooding, to determine if the facility is
draining properly.
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12. Permeable Interlocking Concrete Paver Installation

The basic installation process is described in greater detail by Smith (2006):

e Place edge restraints for open-jointed pavement blocks before the bedding layer and pavement
blocks are installed. Permeable interlocking concrete pavement systems require edge restraints
to prevent vehicle loads from moving the paver blocks. Edge restraints may be standard curbs or
gutter pans, or precast or cast-in-place reinforced concrete borders a minimum of 6 inches wide
and 18 inches deep, constructed with Class A3 concrete. Edge restraints along the traffic side of
a permeable pavement block system are recommended.

e Place the double-washed No. 57 stone in a single lift. Level the filter course and compact it into
the reservoir course beneath with at least four passes of a 10-ton steel drum static roller until
there is no visible movement. The first two passes are in vibratory mode, with the final two
passes in static mode. The filter aggregate should be moist to facilitate movement into the
reservoir course.

e Place and screed the bedding course material (typically No. 8 stone).

e Fill gaps at the edge of the paved areas with cut pavers or edge units. When cut pavers are
needed, cut the pavers with a paver splitter or masonry saw. Cut pavers no smaller than 1/3 of
the full unit size.

e Pavers may be placed by hand or with mechanical installers. Fill the joints and openings with
stone. Joint openings must be filled with ASTM D448 No. 8 stone; although, No. 8P or No. 9
stone may be used where needed to fill narrower joints. Remove excess stones from the paver
surface.

e Compact and seat the pavers into the bedding course with a minimum low-amplitude 5,000-
pound-foot, 75- to 95-Hz plate compactor.

e Do not compact within 6 feet of the unrestrained edges of the pavers.

o The system must be thoroughly swept by a mechanical sweeper or vacuumed immediately after
construction to remove any sediment or excess aggregate.

e Inspect the area for settlement. Any blocks that settle must be reset and re-inspected.

e Inspect the facility 18 to 30 hours after a significant rainfall (0.5 inch or greater) or artificial
flooding to determine whether the facility is draining properly.

13. Construction Supervision

Supervision before, during, and after construction by a qualified professional is recommended to ensure
permeable pavement is built in accordance with these specifications. ASTM test C1781 or C1701 must
be performed to ensure initial pavement permeability of at least 6 inches per hour. Inspection checklists
that require sign-offs by qualified individuals should be used at critical stages of construction to ensure
the contractor’s interpretation of the plan is consistent with the designer’s intent.

Construction phase inspection checklist for permeable pavement practices can be found in Appendix E
Construction Inspection Checklists.

Some common pitfalls can be avoided by careful construction supervision that focuses on the following
key aspects of permeable pavement installation:
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e Store materials in a protected area to keep them free from mud, dirt, andother foreign
materials.

e The CDA should be stabilized prior to directing water to the permeable pavementarea.

e Check the aggregate material to confirm it is clean and washed, meets specifications and is
installed to the correct depth. Aggregate loads that do not meet the specifications or do not
appear to be sufficiently washed may be rejected.

e Check elevations (i.e., the invert of the underdrain, inverts for the inflow, and outflow points)
and the surface slope.

e Make sure the permeable pavement surface is even, runoff spreads evenly across it, and the
storage bed drains within 48 hours.

e Ensure caps are placed on the upstream (but not the downstream) ends of the underdrains.

e Inspect the pretreatment structures (if applicable) to make sure they are properly installed and
working effectively.

e Once the final construction inspection has been completed, log the GPS coordinates for each
facility and submit them for entry into the BMP maintenance trackingdatabase.

Runoff diversion structures are recommended to protect larger permeable pavement applications from
early runoff-producing storms, particularly when up-gradient conventional asphalt areas drain to the
permeable pavement. This can help reduce the input of fine particles often produced shortly after
conventional asphalt is laid.

4.4.7 Permeable Pavement Maintenance Criteria
Maintenance is a required and crucial element to ensure the long-term performance of permeable
pavement. The most frequently cited maintenance problem is surface clogging caused by organic matter
and sediment. Periodic street sweeping will remove accumulated sediment and help prevent clogging;
however, it is also critical to ensure that surrounding land areas remain stabilized.

The following tasks must be avoided on all permeable pavements:

e Sanding
e Resealing
e Resurfacing
e Power washing
e Storage of mulch or soil materials
e Construction staging on unprotected pavement
It is difficult to prescribe the specific types or frequency of maintenance tasks that are needed to

maintain the hydrologic function of permeable pavement systems over time. The frequency of
maintenance will depend largely on the pavement use, traffic loads, and the surrounding land use.

One preventative maintenance task for large-scale applications (e.g., parking lots) involves vacuum
sweeping on a frequency consistent with the use and loadings encountered in the site. Many experts
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consider an annual, dry-weather sweeping in the spring months to be important. The contract for
sweeping should specify that a vacuum sweeper be used that does not use water spray, since spraying
may lead to subsurface clogging. Typical maintenance tasks are outlined in Table 4.15.

Table 4.15. Typical maintenance tasks for permeable pavement practices.

Item 6.

Frequency Maintenance Tasks
=  For the first 6 months following construction, the practice and CDA should be
After installation inspected at least twice after storm events that exceed 0.5 inch of rainfall.
Conduct any needed repairs or stabilization.
Once every 1-2 months =  Mow grass in grid paver applications (clippings should be removed from the
during the growing season pavement area).

=  Stabilize the CDA to prevent erosion.
As needed =  Remove any soil or sediment deposited on pavement.
= Replace or repair any pavement surfaces that are degenerating or spalling.

2—-4 times per year = Mechanically sweep pavement with a standard street sweeper toprevent
(depending on use) clogging.
= Conduct a maintenanceinspection
Annually
= Remove weeds as needed.
Once every 2-3 years = Remove any accumulated sediment in pretreatment cells and inflow points.
If clogged = Conduct maintenance using a regenerative street sweeper or a vacuum sweeper

= Replace any necessary joint material.

When permeable pavements are installed on private residential lots, homeowners will need to (1) be
educated about their routine maintenance needs and (2) understand the long-term maintenance plan.

It is recommended that a qualified professional conduct a spring maintenance inspection and cleanup at
each permeable pavement site, particularly at large-scale applications. Maintenance inspection
checklists for permeable pavements and the Maintenance Service Completion Inspection form can be
found in Appendix F Maintenance Inspection Checklists.

Waste Material
Waste material from the repair, maintenance, or removal of a BMP or land cover shall be removed and
disposed of in compliance with applicable local, state, and federal law.

4.4.8 Permeable Pavement Stormwater Compliance Calculations
Permeable pavement retention credit varies depending on the design configuration of the system.

Enhanced Designs
These permeable pavement applications have an infiltration sump and water-quality filter, but no

underdrain. Enhanced designs are credited with 100% retention for the storage volume (Sv) provided by
the practice as well as 100% TSS, TN, and bacteria removal (Table 4.16).
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Table 4.16. Retention and pollutant removal for enhanced permeable pavement practices.

Retention =100%
TSS Removal =100%
TN Removal =100%
Bacteria Removal =100%

Note: If using an infiltration sump design, only the volume stored in the sump can be counted as the
Enhanced Design Storage Volume (Sv). Any volume stored in the practice above the sump is counted as
a standard design. When using the SoLoCo Compliance Calculator, the Sv of the infiltration sump should
be entered into the cell “Storage Volume Provided by BMP” in the Permeable Pavement — Enhanced
row. Permeable Pavement — Standard should then be selected as the downstream practice. Next, in the
Permeable Pavement - Standard row, the Sv provided above the infiltration sump should be entered
into the cell “Storage Volume Provided by BMP.”

Standard Designs

These permeable pavement applications have an underdrain, but no infiltration sump or water quality
filter. Standard designs are credited with 30% retention for the storage volume (Sv) provided as well as
80% TSS, 45% TN, and 30% bacteria removal. (Table 4.17).

Table 4.17. Retention and pollutant removal for standard permeable pavement practices.

Retention =30%
TSS Removal = 80%
TN Removal =45%
Bacteria Removal =30%

The practice must be sized using the guidance detailed in Section 4.2.4 Permeable Pavement Design
Criteria.

Permeable pavement also contributes to peak flow reduction. This contribution can be determined in
several ways. One method is to subtract the storage volume (Sv) achieved by the practice from the total
runoff volumes for the 2-year through the 100-year storm events. The resulting reduced runoff volumes
can then be used to calculate a reduced NRCS CN for the site or SDA. The reduced NRCS CN can then be
used to calculate peak flow rates for the various storm events. Other hydrologic modeling tools that
employ different procedures may be used as well.
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4.5 Infiltration Practices

Item 6.

Infiltration

Definition: Practices that capture and temporarily store the design storm volume before allowing it
to infiltrate into the soil over a three-day period.

Site Applicability

BMP Performance Summary

Land Uses Required Footprint WQ Improvement: Moderate to High
= Urban TSS* Total N? Bacteria®
= Suburban Small 100% 100% 100%
" Rural Runoff Reduction
Construction Costs Maintenance Burden Volume
Moderate Moderate High
Maintenance Frequency: SWRv
Routine Non-Routine Basin Trench
Quarterly Every 5-10 years 100% 100%
Advantages/Benefits Disadvantages/Limitation

Excellent in impervious CDAs

Helps restore pre-development hydrologic
conditions through groundwater recharge
Reduces runoff rates, volumes, and pollutant
loads

Attractive landscaping features

Good for small sites with porous soils

CDA should be less than 2 acres.

Potential for groundwater contamination
High clogging potential;

Not for sites with fine soils (clays/silts) in CDA
Geotechnical testing required

Components

Design considerations

Pretreatment

Conveyance system

Ponding area

Soils/Filter Media/Mulch
Observation Well/Monitoring Port
Plants

Depth to seasonal high water table must be at
least 6 inches below bottom of practice
Must infiltrate within 72 hours

Maintenance Activities

Inspect for clogging

Replace soil/stone if it becomes clogged
Clean conveyance system(s)

ICredited pollutant load removal

Infiltration practices are suitable for use in residential and other urban areas where field measured

soil infiltration rates are sufficient. To prevent possible groundwater contamination, infiltration must

not be utilized at sites designated as stormwater hotspots. If properly designed, they can provide
significant reductions in post-construction stormwater runoff rates, volumes, and pollutant loads on
development sites (Figure 4.16)
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Figure 4.16. Infiltration practice in median strip.

Definition

Practices that capture and temporarily store the design storm volume before allowing it to infiltrate into
the soil over a three-day period. Infiltration practices use temporary surface or underground storage to
allow incoming stormwater runoff to exfiltrate into underlying soils. Runoff first passes through multiple
pretreatment mechanisms to trap sediment and organic matter before it reaches the practice. As the
stormwater penetrates the underlying soil, chemical and physical adsorption processes remove
pollutants. Infiltration practices are suitable for use in residential and other urban areas where field-
verified saturated hydraulic conductivity is sufficient.
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Design variants include the following:

-1 Infiltration trench
-2 Infiltration basin

Infiltration Trenches

Infiltration trenches are excavated trenches filled with stone. Stormwater runoff is captured and
temporarily stored in the stone reservoir, where it is allowed to infiltrate into the surrounding and
underlying native soils. Infiltration trenches can be used to “receive” stormwater runoff from
contributing drainage areas of up to 2 acres in size and should only be used on development sites where
sediment loads can be kept relatively low (see Figure 4.17 and Figure 4.18).

Infiltration Basins

Infiltration basins are shallow, landscaped excavations filled with an engineered soil mix. They are
designed to capture and temporarily store stormwater runoff in the engineered soil mix, where it is
subjected to the hydrologic processes of evaporation and transpiration, before being allowed to
infiltrate into the surrounding soils. They are essentially non-underdrained bioretention areas and
should also only be used on drainage areas up to 5 acres where sediment loads can be kept relatively
low (Figure 4.19).
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Figure 4.17. Example design of an infiltration trench.
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Figure 4.18. Example design of an infiltration practice with supplemental pipe storage.
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Figure 4.19. Example design of an infiltration basin.
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4.5.1 Infiltration Feasibility Criteria
Infiltration practices have very high storage and retention capabilities when sited and designed
appropriately. Designers should evaluate the range of soil properties during initial site layout and seek
to configure the site to conserve and protect the soils with the greatest recharge and infiltration rates.
In particular, areas of HSG A or B soils, shown on the U.S. Department of Agriculture’s NRCS soil surveys,
should be considered as primary locations for infiltration practices. Additional information about soil
and infiltration are described in more detail later in this section. During initial design phases, designers
should carefully identify and evaluate constraints on infiltration, as follows:

Underground Injection Control for Class V Wells

In order for an infiltration practice to avoid classification as a Class V well, which is subject to regulation
under the Federal Underground Injection Control program, the practice must be wider than the practice
is deep. If an infiltration practice is “deeper than its widest surface dimension” or if it includes an
underground distribution system, then it will likely be considered a Class V injection well. Class V
injection wells are subject to permit approval by the U.S. Environmental Protection Agency (EPA).

Contributing Drainage Area

The maximum CDA to an individual infiltration practice should be less than 2 acres and as close to 100%
impervious as possible. The design, pretreatment, and maintenance requirements will differ depending
on the size of the infiltration practice.

Site Topography

The infiltration practice shall not be located on slopes greater than 6%, although check dams or other
devices may be employed to reduce the effective slope of the practice. Further, unless slope stability
calculations demonstrate otherwise, infiltration practices should be located a minimum horizontal
distance of 200 feet from down-gradient slopes greater than 20%.

Minimum Hydraulic Head
Two or more feet of head may be needed to promote flow through infiltration practices.

Minimum Depth to Water Table
A minimum vertical distance of 0.5 feet must be provided between the bottom of the infiltration
practice.

Tidal Impacts
The bottom of an infiltration practice should be located above the tidal mean high water elevation.

Where this is not possible, portions of the practice below the tidal mean high water elevation cannot be
included in the volume calculations.

Soils

Initially, soil infiltration rates can be estimated from NRCS soil data for feasibility purposes, but
designers must verify soil permeability by using the on-site soil investigation methods provided in
Appendix B Geotechnical Information Requirements for Underground BMPs for their design.
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Use on Urban Fill Soils/Redevelopment Sites

Sites that have been previously graded or disturbed do not typically retain their original soil permeability
due to compaction. Therefore, such sites are often not good candidates for infiltration practices unless
the geotechnical investigation shows that a sufficient saturated hydraulic conductivity exists.

Dry Weather Flows
Infiltration practices should not be used on sites receiving regular dry-weather flows from sump pumps,
irrigation water, chlorinated wash-water, or flows other than stormwater.

Setbacks

To avoid the risk of seepage, stormwater cannot flow from infiltration practices to traditional pavement
base layer, existing structure foundations, or future foundations which may be built on adjacent
properties. Setbacks to structures and property lines must be at least 10 feet and adequate
waterproofing protection must be provided for foundations and basements. Where the 10-foot setback
is not possible, an impermeable liner may be used along the sides and bottom of the infiltration area
(extending from the surface to the bottom of the practice and outward to meet the 10-foot setback).
Areas where the liner blocks infiltration should be excluded from surface area calculations for the
practice. In locations where the surface soil consists of highly permeable soils with little separation of
the infiltration trench or basin bottom, the extent of ground water mounding should be

considered. Mounding can occur in areas where infiltrating water intersects a groundwater table and
the rate of water entering the subsurface is greater than the rate at which water is conveyed away from
the infiltration system (MPCA, 2019). Ground water mounding may impact building foundations, soil
stability, underground utilities and potentially on-site treatment systems (septic leach beds).

All setbacks must be verified by a professional geotechnical engineer registered in the State of South
Carolina.

Proximity to Utilities

Interference with underground utilities should be avoided, if possible. When large site development is
undertaken the expectation of achieving avoidance will be high. Conflicts may be commonplace on
smaller sites and in the PROW. Consult with each utility company on recommended offsets, which will
allow utility maintenance work with minimal disturbance to the infiltration BMP. Infiltration BMPs in the
PROW will also conform with the State of South Carolina Department of Transportation design
specifications. Where conflicts cannot be avoided, follow these guidelines:

e Consider altering the location or sizing of the infiltration BMP to avoid or minimize the utility
conflict. Consider an alternate BMP type to avoid conflict.

e Use design features to mitigate the impacts of conflicts that may arise by allowing the
infiltration BMP and the utility to coexist. The infiltration BMP design may need to incorporate
impervious areas, through geotextiles or compaction, to protect utility crossings. Other key
design features may need to be moved, added, or deleted.

e Evaluate the relocation of the existing utility and install an optimally placed and sized infiltration
BMP.

o If utility functionality, longevity and vehicular access to manholes can be assured, accept the
infiltration BMP design and location with the existing utility. Incorporate into the infiltration
BMP design sufficient soil coverage over the utility or general clearances or other features such
as an impermeable linear to assure all entities the conflict is limited to maintenance.

Item 6.

265




Note: When accepting utility conflict into the infiltration BMP location and design, it is understood the
infiltration BMP will be temporarily impacted during utility work. At the conclusion of this work, the
utility owner will replace the infiltration BMP or, alternatively, install a functionally comparable
infiltration BMP according to the specifications in the current version of this guidebook. If the infiltration
BMP is located in the PROW the infiltration BMP restoration will also conform with the State of South
Carolina Department of Transportation design specification.

Pollutant Hotspots and High Loading Situations

Infiltration practices are not intended to treat sites with high sediment or trash or debris loads, because
such loads will cause the practice to clog and fail. Infiltration practices must be avoided at potential
stormwater hotspots that pose a risk of groundwater contamination. In areas where higher pollutant
loading is likely (i.e. oils and greases from fueling stations or vehicle storage areas, sediment from un-
stabilized pervious areas, or other pollutants from industrial processes), appropriate pretreatment, such
as an oil-water separator or filtering device must be provided. These pretreatment facilities should be
monitored and maintained frequently to avoid negative impacts to the infiltration area and
groundwater.

On sites with existing contaminated soils, infiltration is not allowed.

Economic Considerations

Infiltration practices do require a designated space on the site, which in space-constrained areas, may
reduce available building space. However, infiltration practices have a relatively low construction cost,
and high space efficiency. In some cases, they can even be incorporated into the detention design or
landscaped areas

4.5.2 Infiltration Conveyance Criteria
The nature of the conveyance and overflow to an infiltration practice depends on the scale of infiltration
and whether the facility is on-line or off-line. Where possible, conventional infiltration practices should
be designed off-line to avoid damage from the erosive velocities of larger design storms. If runoff is
delivered by a storm drain pipe or along the main conveyance system, the infiltration practice shall be
designed as an off-line practice. Pretreatment shall be provided for storm drain pipes and conveyance
systems discharging directly to infiltration systems.

Off-line Infiltration
Overflows can either be diverted from entering the infiltration practice or dealt with via an overflow
inlet. Optional overflow methods include the following:

o Utilize a low-flow diversion or flow splitter at the inlet to allow only the design SWRv to enter
the facility. This may be achieved with a weir or curb opening sized for the target flow, in
combination with a bypass channel. Using a weir or curb opening helps minimize clogging and
reduces the maintenance frequency (further guidance on determining the peak flow rate will be
necessary in order to ensure proper design of the diversion structure).

e Use landscaping type inlets or standpipes with trash guards as overflow devices.

On-line Infiltration

An overflow structure must be incorporated into on-line designs to safely convey the 25-year storm
through the infiltration area. Mechanisms such as elevated drop inlets and overflow weirs are examples
of how to direct high flows to a non-erosive down-slope overflow channel, stabilized water course, or
storm sewer system designed to convey the 25-year design storm.
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4.5.3 Infiltration Pretreatment Criteria
Every infiltration system shall have pretreatment mechanisms to protect the long-term integrity of the
infiltration rate. One of the following techniques must be installed to pretreat 100% of the inflow in
every facility:

e Grass channel
e  Grass filter strip (minimum 20 feet and only if sheet flow is established and maintained)
e Forebay or sump pit (must accommodate a minimum 15% of the design storm volume)

e Gravel diaphragm (minimum 1 foot deep and 2 feet wide and only if sheet flow is established
and maintained)

e Filter system (see Section 4.10 Filtering Systems) If using a filter system as a pretreatment
facility, the sand filter will not require its own separate pretreatmentfacility.

e A proprietary structure with demonstrated capability of reducing sediment and hydrocarbons
may be used to provide pretreatment. Refer to Section O Proprietary Practices.

If the basin serves a CDA greater than 20,000 square feet, a forebay, sump pit, filter system, or
proprietary practice must be used for pretreatment.

Exit velocities from the pretreatment chamber shall not be erosive (above 6 fps) during the 25-year
design storm and flow from the pretreatment chamber should be evenly distributed across the width of
the practice (e.g., using a level spreader).

4.5.4 Infiltration Design Criteria Geometry
Where possible, an infiltration practice should be designed to be wider than it is deep, to avoid
classification as a Class V injection well.

Practice Slope
The bottom of an infiltration practice should be flat (i.e., 0% longitudinal and lateral slopes) to enable

even distribution and infiltration of stormwater.

Infiltration Basin Geometry
The maximum vertical depth to which runoff may be ponded over an infiltration basin is 24 inches. The
side-slopes should be no steeper than 4H:1V.

Surface Cover (optional)
Designers may choose to install a layer of topsoil and grass above the infiltration practice.

Surface Stone
A 3-inch layer of clean, washed river stone or No. 8 or 89 stone should be installed over the stone layer.

Stone Layer
Stone layers must consist of clean, washed aggregate with a maximum diameter of 3.5 inches and a

minimum diameter of 1.5 inches.

Observation Wells
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All infiltration practices must include at least one observation well. The observation well is used to
observe the rate of drawdown within the infiltration practice following a storm event and to facilitate
periodic inspection and maintenance. The observation well should consist of a well-anchored,
perforated 4- to 6-inch diameter PVC pipe. There should be no perforation within 1 foot of the surface.
The observation well should extend vertically to the bottom of the stone layer and extend upward to the
top of ponding.

Underground Storage (optional)

In the underground mode, runoff is stored in the voids of the stones and infiltrates into the underlying
soil matrix. Perforated corrugated metal pipe, plastic pipe, concrete arch pipe, or comparable materials
can be used in conjunction with the stone to increase the available temporary underground storage. In
some instances, a combination of filtration and infiltration cells can be installed in the floor of a dry
extended detention (ED) pond.

Overflow Collection Pipe (Overdrain)
An optional overflow collection pipe can be installed in the stone layer to convey collected runoff from
larger storm events to a downstream conveyance system.

Trench Bottom

To protect the bottom of an infiltration trench from intrusion by underlying soils, a sand layer must be
used. The underlying native soils must be separated from the stone layer by a 6- to 8-inch layer of coarse
sand (e.g., ASTM C-33, 0.02—0.04 inches in diameter).

Geotextile Fabric

An appropriate geotextile fabric that complies with AASHTO M-288 Class 2, latest edition, requirements
and has a permeability of at least an order of magnitude (10 times) higher than the soil subgrade
permeability must be used. This layer should be applied only to the sides of the practice.

Material Specifications
Recommended material specifications for infiltration areas are shown in Table 4.18.
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Table 4.18. Infiltration practice material specifications.
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Material Specification Notes

Surface Layer

(optional) Topsoil and grass layer

Provides an attractive surface
Surface Stone Install a 3-inch layer of river stone or pea gravel. cover that can suppress weed
growth.

Clean, double-washed aggregate with a maximum diameter of 3.5 inches and a minimum

Stone Layer
4 diameter of 1.5 inches.

. Install a vertical 6-inch Schedule 40 PVC perforated | Install one per 50 feet of length of
Observation Well

pipe, with a lockable cap and anchor plate. infiltration practice.
Overfl
ver c?w . Use 4- or 6-inch rigid schedule 40 PVC pipe, with three or four rows of 3/8-inch
Collection Pipe . .
. perforations at 6 inches on center.
(optional)
Trench Bottom Install a 6- to 8-inch sand layer (e.g., ASTM C-33, 0.02-0.04 inches in diameter)

An appropriate geotextile fabric that complies with AASHTO M-288 Class 2, latest edition,
requirements and has a permeability of at least an order of magnitude (10 times) higher
than the soil subgrade permeability must be used.

Geotextile Fabric
(sides only)

Practice Sizing
The proper approach for designing infiltration practices is to avoid forcing a large amount of infiltration

into a small area. Therefore, individual infiltration practices that are limited in size due to soil
permeability and available space need not be sized to achieve the full design storm volume (SWRv) for
the CDA, as long as other stormwater treatment practices are applied at the site to meet the remainder
of the design storm volume.

Several equations (see following page) are needed to size infiltration practices. The first equations
establish the maximum depth of the infiltration practice, depending on whether it is a surface basin
(Equation 4.6) or trench with an underground reservoir (Equation 4.7)

Equation 4.6. Maximum surface basin depth for infiltration basins.
dmax = Ksat X td
Equation 4.7. Maximum underground reservoir depth for infiltration trenches.

_ (Ksat X td)

max
Nr

d

Where:

dmax= Maximum depth of the infiltration practice (ft)
Ksat= Field-verified saturated hydraulic conductivity for the native soils (ft/day)
te= Maximum drawdown time (days, normally 3 days)
Nr= Available porosity of the stone reservoir (assume 0.4)
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These equations make the following design assumptions:

= Stone Layer Porosity
A porosity value of 0.4 shall be used in the design of stone reservoirs, although a larger value may be
used if perforated corrugated metal pipe, plastic pipe, concrete arch pipe, or comparable materials
are installed within the reservoir.

= Rapid Drawdown

Infiltration practices must be sized so that the design volume infiltrates within 72 hours, to prevent
nuisance ponding conditions.

Designers should compare these results to the maximum allowable depths in Table 4.19 and use
whichever value is less for the subsequent design.

Table 4.19. Maximum facility depth for infiltration practices.

Item 6.

Scale of Infiltration
Mode of Entry Micro Infiltration Small Scale Infiltration Conventional Infiltration
(250-2,500 ft?) (2,500-20,000 ft2) (20,000-100,000 ft?)
Surface Basin 1.0 1.5 2.0
Underground Reservoir 3.0 5.0 varies

Once the maximum depth is known, calculate the surface area needed for an infiltration practice using
Equation 4.8 or Equation 4.9.
Equation 4.8. Surface basin surface area for infiltration basins.

DesignStorm

SA=—"—"-
d+ (Ksat S tf)

Equation 4.9. Underground reservoir surface area for infiltration trenches.
DDODDDRDDDDSSAIBDODDD
5§ =
(e X dd) + (0.5 X Khigy X )

Where:

SA = Surface area (square feet)
DesignStorm = SWRVv or other design storm volume (e.g., portion of the SWRv; cubic feet)
Nr= Available porosity of the stone reservoir (assume 0.4)
d= Infiltration depth (feet; maximum depends on the scale of infiltration and the
results of Equation 4.6 or Equation 4.7)
Ksat= Field-verified saturated hydraulic conductivity for the native soils (ft/day)
tr= Time to fill the infiltration facility (days; typically 2 hours or 0.083 days)

The storage volume (Sv) captured by the infiltration practice is defined as the volume of water that is
fully infiltrated through the practice (i.e., no overflow). Designers may choose to infiltrate less than the
full design storm (SWRv). In this case, the design volume captured must be treated as the Sv of the
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practice (see Section 4.5.4 Infiltration Design Criteria). Sv can be determined by rearranging Equation 4.8
and Equation 4.9 to yield Equation 4.10 and Equation 4.11.

Equation 4.10. Storage volume for surface basin area for infiltration basins.
Sv=SA X [d + (Kgat X tp)]
Equation 4.11. Storage volume for underground reservoir surface area for infiltration trenches.
Sv=SAX[(m;*xd)+ (Kezt X t9)]

Infiltration practices can also be designed to address, in whole or in part, the detention storage needed
to comply with channel protection and/or flood control requirements. The designer can model various
approaches by factoring in storage within the stone aggregate layer, any perforated corrugated metal
pipe, plastic pipe, concrete arch pipe, or comparable materials installed within the reservoir, expected
infiltration, and any outlet structures used as part of the design. Routing calculations can also be used to
provide a more accurate solution of the peak discharge and required storage volume.

4.5.5 Infiltration Landscaping Criteria
Infiltration trenches can be effectively integrated into the site plan and aesthetically designed with
adjacent native landscaping or turf cover, subject to the following additional design considerations:

Infiltration practices should not be installed until all up-gradient construction is completed and
pervious areas are stabilized with dense and healthy vegetation, unless the practice can be kept
off-line so it receives no runoff until construction and stabilization iscomplete.

Vegetation associated with the infiltration practice buffers should be regularly maintained to
limit organic matter in the infiltration device and maintain enough vegetation to prevent soil
erosion from occurring.

4.5.6 Infiltration Construction Sequence

Infiltration practices are particularly vulnerable to failure during the construction phase for two reasons.
First, if the construction sequence is not followed correctly, construction sediment can clog the practice.
Second, loading from heavy construction equipment can result in compaction of the soil, which can then
reduce the soil’s infiltration rate. For this reason, a careful construction sequence needs to be followed.

During site construction, the following protective measures are absolutely critical:

All areas proposed for infiltration practices should be fully protected from sediment intrusion by
silt fence or construction fencing, particularly if they are intended to infiltrate runoff.

Avoid excessive compaction by preventing construction equipment and vehicles from traveling
over the proposed location of the infiltration practice. To accomplish this, areas intended to
infiltrate runoff must remain outside the limits of disturbance during construction.

When this is unavoidable, there are several possible remedies for the impactedarea.

o If excavation at the impacted area can be restricted then remediation can be achieved with
deep tilling practices. This is only possible if in situ soils are not disturbed below 2 feet above
the final design elevation of the bottom of the infiltration practice. In this case, when heavy
equipment activity has ceased, the area is excavated to grade, and the impacted area must
be tilled a minimum of 12 inches below the bottom of the infiltration practice.

Item 6.

271




o Alternatively, if it is infeasible to keep the proposed infiltration practice outside of the limits
of disturbance, and excavation of the area cannot be restricted, then infiltration tests will be
required prior to installation of the infiltration practice to ensure that the design infiltration
rate is still present. If tests reveal the loss of design infiltration rates then deep tilling
practices may be used in an effort to restore those rates. In this case further testing must be
done to establish design rates exist before the infiltration practice can be installed.

o Finally, if it is infeasible to keep the proposed permeable pavement areas outside of the
limits of disturbance, excavation of the area cannot be restricted, and infiltration tests
reveal design rates cannot be restored, then a resubmission of the SWMP will be required.

Any area of the site intended ultimately to be an infiltration practice should not be used as the
site of a temporary sediment trap or basin. If locating a sediment trap or basin on an area
intended for infiltration is unavoidable, the remedies are similar to those discussed for heavy
equipment compaction. If it is possible, restrict the invert of the sediment trap or basin to at
least 2 feet above the final design elevation of the bottom of the proposed infiltration practice.
Then remediation can be achieved with proper removal of trapped sediments and deep tilling
practices. An alternate approach to deep tilling is to use an impermeable linear to protect the in
situ soils from sedimentation while the sediment trap or basin is in use. In each case, all
sediment deposits must be carefully removed prior to installing the infiltration practice.

Keep the infiltration practice off-line until construction is complete. Prevent sediment from
entering the infiltration site by using super silt fence, diversion berms, or other means. In the
soil erosion and sediment control plan, indicate the earliest time at which stormwater runoff
may be directed to a conventional infiltration basin. The soil erosion and sediment control plan
must also indicate the specific methods to be used to temporarily keep runoff from the
infiltration site.

Upland CDAs need to be completely stabilized with a well-established layer of vegetation prior

to commencing excavation for an infiltration practice.

Infiltration Installation
The actual installation of an infiltration practice is done using the following steps:

1. Avoid Impact of Heavy Installation Equipment

Excavate the infiltration practice to the design dimensions from the side using a backhoe or excavator.
The floor of the pit should be completely level, but equipment should be kept off the floor area to
prevent soil compaction.

2. Hang Geotextile Walls

Install geotextile fabric on the trench sides. Large tree roots should be trimmed flush with the sides of
infiltration trenches to prevent puncturing or tearing of the geotextile fabric during subsequent
installation procedures. When laying out the geotextile, the width should include sufficient material to
compensate for perimeter irregularities in the trench and for a 6-inch minimum overlap at the top of the
trench. The geotextile fabric itself should be tucked under the sand layer on the bottom of the
infiltration trench. Stones or other anchoring objects should be placed on the fabric at the trench sides,
to keep the trench open during windy periods. Voids may occur between the fabric and the excavated
sides of a trench. Natural soils should be placed in all voids, to ensure the fabric conforms smoothly to
the sides of excavation.
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3. Promote Infiltration Rate
Scarify the bottom of the infiltration practice and spread 6 inches of sand on the bottom as a filter layer.

4. Observation Wells
Anchor the observation well(s) and add stone to the practice in 1-foot lifts.

5. Stabilize Surrounding Area
Use sod, where applicable, to establish a dense turf cover for at least 10 feet around the sides of the
infiltration practice, to reduce erosion and sloughing.

Construction Supervision

Supervision during construction is recommended to ensure that the infiltration practice is built in
accordance with the approved design and this specification. Qualified individuals should use detailed
inspection checklists to include sign-offs at critical stages of construction, to ensure that the contractor’s
interpretation of the plan is consistent with the designer’s intentions.

4.5.7 Infiltration Maintenance Criteria

Maintenance is a crucial and required element that ensures the long-term performance of infiltration
practices. The most frequently cited maintenance problem for infiltration practices is clogging of the
stone layer by organic matter and sediment. The following design features can minimize the risk of
clogging:

Stabilized CDA
Infiltration systems may not receive runoff until the entire CDA has been completely stabilized.

Observation Well

Infiltration practices must include an observation well to facilitate periodic inspection and maintenance.
Design criteria must include an anchored 6-inch diameter perforated PVC pipe fitted with a lockable cap
installed flush with the ground surface.

No Geotextile Fabric on Bottom

Avoid installing geotextile fabric along the bottom of infiltration practices. Experience has shown that
geotextile fabric is prone to clogging. However, permeable geotextile fabric should be installed on the
trench sides to prevent soil piping.

Direct Maintenance Access

Access must be provided to allow personnel and heavy equipment to perform atypical maintenance
tasks, such as practice reconstruction or rehabilitation. While a turf cover is permissible for small-scale
infiltration practices, the surface must never be covered by an impermeable material, such as asphalt or
concrete.

Maintenance Inspections

Effective long-term operation of infiltration practices requires a dedicated and routine maintenance
inspection schedule with clear guidelines and schedules, as shown in Table 4.20. Where possible, facility
maintenance should be integrated into routine landscaping maintenance tasks.
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Table 4.20. Typical maintenance activities for infiltration practices.

Schedule Maintenance Activity

=  Ensure that the CDA, inlets, and facility surface are clear of debris.

=  Ensure that the CDA is stabilized. Perform spot-reseeding if where needed.

Quarterly =  Remove sediment and oil/grease from inlets, pretreatment devices, flow diversion
structures, and overflow structures.

= Repair undercut and eroded areas at inflow and outflow structures.

= Check observation wells 3 days after a storm event in excess of 0.5 inch in depth. Standing

Semi-annual water observed in the well after 3 days is a clear indication of clogging.
inspection = Inspect pretreatment devices and diversion structures for sediment build-up and
structural damage.
Annually = (Clean out accumulated sediment from the pretreatment cell.
= Replace pea gravel/topsoil and top surface geotextile fabric (when clogged).
As needed place pea gravel/top p g ( gged)

=  Mow vegetated filter strips as necessary and remove the clippings.

It is highly recommended that a qualified professional conduct annual site inspections for infiltration
practices to ensure the practice performance and longevity of infiltration practices.

Beaufort County Public Works Departments’s maintenance inspection checklist for infiltration systems
and the Maintenance Service Completion Inspection form can be found in Appendix F Maintenance
Inspection Checklists.

Waste Material. Waste material from the repair, maintenance, or removal of a BMP or land cover shall
be removed and disposed of in compliance with applicable local, state, and federal law.

4.5.8 Infiltration Stormwater Compliance Calculations
Infiltration practices are credited with 100% retention for the storage volume (Sv) provided by the
practice as well as 100% TSS, TN, and bacteria removal (Table 4.21).

Table 4.21. Retention and pollutant removal for infiltration practices.

Retention =100%
TSS Removal =100%
TN Removal =100%
Bacteria Removal =100%

The practice must be sized using the guidance detailed in Section 4.3.4 Infiltration Design Criteria.

Infiltration practices also contribute to peak flow reduction. This contribution can be determined in
several ways. One method is to subtract the storage volume (Sv) from the total runoff volume for the 2-
year through the 100-year storm events. The resulting reduced runoff volumes can then be used to
calculate a reduced NRCS CN for the site or SDA. The reduced NRCS CN can then be used to calculate
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peak flow rates for the various storm events. Other hydrologic modeling tools that employ different
procedures may be used as well.
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4.6 Green Roofs

Item 6.

Green Roofs

Definition: Practices that capture and store rainfall in an engineered growing media installed over a
waterproof membrane that is designed to support plant growth on the roof of a building or other

structure.
Site Applicability BMP Performance Summary
Land Uses Required Footprint WQ Improvement: Moderate to High
TSS! Total N* Bacteria®
) ;:Ez:ban Small 100% 100% 100%
Runoff Reduction
Construction Costs Maintenance Burden Volume
High Low High
Maintenance Frequency: SWRv
Routine Non-Routine 100% of Sv
Semi-annually As needed
Advantages/Benefits Disadvantages/Limitation

roof life

= Sound absorption

= Reduces runoff volume and pollutant loads
= Energy savings: keep buildings cool, prolongs

= Possible amenity space for public or users

= Life cycle costs comparable to traditional roof

= For retrofits, strengthening structure may be
required

= If roof leaks occur, may be harder to trace

= Design and installation require specialized
knowledge

= Typically applied on flat roofs (1%—2% pitch)

= |nstallation costs higher than for traditional
roof

Components

Design considerations

reservoirs.

root repellant.

= Vegetation that thrives in rooftop climate.

= Engineered planting medium (not soil).

= Containment (Modular systems - plant
containers; Non-modular systems - barriers at
roof perimeter/drainage structures).

= Drainage layer, sometimes with built-in water

= Water proofing layer or roof membrane with

= Good waterproofing material and installation
are essential.

= Materials used must be lightweight.

= Building structure must be able to support
saturated weight.

= Roofs with moderate to flat slopes are most
appropriate. Maximum roof slope of 30%.

Maintenance Activities

established

= Occasional weeding

= Watering and fertilization until well-

= |Inspection for proper drainage and plant
health
= QOrdinary life cycle roof replacement

ICredited pollutant load removal
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Green roofs are practices that capture and store rainfall in an engineered growing media that is
designed to support plant growth (see Figure 4.20). A portion of the captured rainfall evaporates or is
taken up by plants, which helps reduce runoff volumes, peak runoff rates, and pollutant loads on
development sites. Green roofs typically contain a layered system of roofing, which is designed to
support plant growth and retain water for plant uptake while preventing ponding on the roof surface.
The roofs are designed so that water drains vertically through the media and then horizontally along a
waterproofing layer towards the outlet. Extensive green roofs are designed to have minimal
maintenance requirements. Plant species are selected so that the roof does not need supplemental
irrigation or fertilization after vegetation is initially established.

Green roofs are typically not designed to provide stormwater detention of larger storms (e.g., 2 - 25-
year) although some intensive green roof systems may be designed to meet these criteria. Green roof
designs should generally be combined with a separate facility to provide large storm controls.

Figure 4.2. Green rof (photo: Ceter for Watershed Protection, Inc.)

Definition

Practices that capture and store rainfall in an engineered growing media installed over a waterproof
membrane that is designed to support plant growth on the roof of a building or other structure. A
portion of the captured rainfall evaporates or is taken up by plants, which helps reduce runoff volumes,
peak runoff rates, and pollutant loads on development sites. Green roofs typically contain a layered
system of roofing, which is designed to support plant growth and retain water for plant uptake while
preventing ponding on the roof surface. The roofs are designed so that water drains vertically through
the media and then horizontally along a waterproofing layer towards the outlet. Plant species are
selected so that the roof does not need supplemental irrigation and requires minimal, infrequent
fertilization after vegetation is initially established.
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Design variants include extensive and intensive green roofs.

G-1 Extensive green roofs have a much shallower growing media layer that typically ranges from 3 to
8 inches thick and are designed to have minimal maintenance requirements.

G-2 Intensive green roofs have a growing media layer that typically ranges from 8 to 48 inches thick.

Green roofs are typically not designed to provide stormwater detention of larger storms (e.g., 2 - 25-
year) although some intensive green roof systems may be designed to meet these criteria. Most green
roof designs shall generally be combined with a separate facility to provide large storm controls.

This specification is intended for situations where the primary design objective of the green roof is
stormwater management and, unless specified otherwise, addresses the design of extensive roof
systems. While rooftop practices such as urban agriculture may provide some retention, their primary
design objective is not stormwater management and is not addressed in this specification.

4.6.1 Green Roof Feasibility Criteria

Green roofs are ideal for use on commercial, institutional, municipal, and multi-family residential
buildings. They are particularly well-suited for use on ultra-urban development and redevelopment
sites. Key constraints with green roofs include the following:

Structural Capacity of the Roof

When designing a green roof, designers must not only consider the stormwater storage capacity of the
green roof but also its structural capacity to support the weight of the additional water. A conventional
rooftop should typically be designed to support an additional 15 to 30 pounds per square foot (psf) for
an extensive green roof. As a result, a structural engineer, architect, or other qualified professional
should be involved with all green roof designs to ensure that the building has enough structural capacity
to support a green roof. See Section 4.6.4 Green Roof Design Criteria for more information on structural
design considerations.

Hurricane-Prone Areas

As South Carolina is subject to hurricanes, some may be concerned about the durability of green roofs
in high winds. Having good vegetative cover and root growth in the growing media is the most
effective way to reduce wind erosion of the media during high winds. New green roofs where the
plants have not yet deeply rooted are the most susceptible to plant damage and media blow-off in a
hurricane. Therefore, it is best to install a green roof three or more months prior to hurricane season,
to allow enough time for the plants to be established.

Roof Pitch

Green roof storage volume is maximized on relatively flat roofs (a pitch of 1% to 2%). Some pitch is
needed to promote positive drainage and prevent ponding and/or saturation of the growing media.
Green roofs can be installed on rooftops with slopes up to 30% if baffles, grids, or strips are used to
prevent slippage of the media. These baffles must be designed to ensure the roof provides adequate
storage for the design storm. Slopes greater than 30% would be considered a green wall, which is not
specifically identified as a stormwater BMP. Green walls can be used to receive cistern discharge
(calculations are necessary to determine demand).
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Roof Access

Adequate, permanent access to the roof must be available to deliver construction materials and perform
routine maintenance. A temporary ladder is not sufficient for access to the roof. Roof access can be
achieved either by an interior stairway through a penthouse or by an alternating tread device with a
roof hatch or trap door not less than 16 square feet in area and with a minimum dimension of 24 inches
(NVRC, 2007). Designers should also consider how they will get construction materials up to the roof
(e.g., by elevator or crane) and how the roof structure can accommodate material stockpiles and
equipment loads. If material and equipment storage is required, rooftop storage areas must be
identified and clearly marked based on structural load capacity of the roof.

Roof Type
Green roofs can be applied to most roof surfaces. Certain roof materials, such as exposed treated wood

and uncoated galvanized metal, may not be appropriate for green rooftops due to pollutant leaching
through the media (Clark et al., 2008).

Setbacks

Green roofs should not be located near rooftop electrical and HVAC systems. A 2-foot-wide vegetation-
free zone is recommended along the perimeter of the roof with a 1-foot vegetation-free zone around all
roof penetrations, to act as a firebreak. The 2-foot setback may be relaxed for small or low green roof
applications where parapets have been properly designed.

Contributing Drainage Area

It is recommended that the contributing drainage area (CDA) to a green roof be limited to the green roof
itself. In cases where there will be additional CDA, the designer must provide sufficient design detail
showing distribution of this additional runoff throughout the green roof area to prevent erosion or
overloading of the roof growing media with the use of level spreaders, splash pads, perforated piping, or
other flow dissipation techniques. The absolute maximum CDA to a green roof shall be no more than
100% larger than the area of the green roof (e.g., a 1,000-square-foot green roof can have no more than
1,000 square feet of additional impervious cover draining to it).

Local Building Codes

The green roof design must comply with the local building codes with respect to roof drains and
emergency overflow devices. Additionally, a structural engineer should certify that the design complies
with structural building codes. For green roofs installed on historic buildings or in historic districts,
consult local building codes and architectural review criteria to determine if any special requirements
exist for green roof design or maintenance.

Additionally, a State of South Carolina registered structural engineer must certify that the design
complies with State building structural codes. This is true for new construction as well as retrofit
projects.

Economic Considerations

Green roofs tend to be one of the most expensive BMPs on a per cubic foot captured basis. However, a
green roof allows stormwater management to be achieved in otherwise unused space, a major benefit
in space-constrained locations. Further, green roofs provide many other non-stormwater services with
economic benefits, including increased insulation and roof life expectancy
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4.6.2 Green Roof Conveyance Criteria

The green roof drainage layer (refer to Section 4.6.4 Green Roof Design Criteria) must convey flow from
under the growing media directly to an outlet or overflow system such as a traditional rooftop
downspout drainage system. The green roof drainage layer must be adequate to convey the volume of
stormwater equal to the flow capacity of the overflow or downspout system without backing water up
onto the rooftop or into the green roof media. Roof drains immediately adjacent to the growing media
should be boxed and protected by flashing extending at least 3 inches above the growing media to
prevent clogging. However, an adequate number of roof drains that are not immediately adjacent to the
growing media must be provided so as to allow the roof to drain without 3 inches of ponding above the
growing media.

4.6.3 Green Roof Pretreatment Criteria
Pretreatment is not necessary for green roofs.

4.6.4 Green Roof Design Criteria Structural

Capacity of the Roof

Green roofs can be limited by the additional weight of the fully saturated soil and plants, in terms of the
physical capacity of the roof to bear structural loads. The designer shall consult with a licensed structural
engineer to ensure that the building will be able to support the additional live and dead structural load
and to determine the maximum depth of the green roof system and any needed structural
reinforcement. Typically, the green roof manufacturer can provide specific background specifications
and information on their product for planning and design.

In most cases, fully saturated extensive green roofs have loads of about 15 to 30 pounds per square
foot, which is fairly similar to traditional new rooftops (12 to 15 pounds per square foot) that have a
waterproofing layer anchored with stone ballast.

Functional Elements of a Green Roof System
A green roof is composed of up to nine different systems or layers that combine to protect the roof and
maintain a vigorous cover (see Figure 4.21).
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Figure 4.21. Green roof layers (note: the relative placement of various layers may vary depending on the
type and design of the green roof system).

The design layers include the following:

1.

Deck Layer. The roof deck layer is the foundation of a green roof. It may be composed of concrete,
wood, metal, plastic, gypsum, or a composite material. The type of deck material determines the
strength, load bearing capacity, longevity, and potential need for insulation in the green roof
system.

Leak Detection System (optional). Leak detection systems are often installed above the deck layer
to identify leaks, minimize leak damage through timely detection, and locate leak locations. Electric
Field Vector Mapping (EFVM°®) or other leak detection techniques are strongly recommended as part
of the green roof installation process. In the case of EFVM, the deck material must be conductive. If
it is not, an additional conductive medium may need to be added on top of the deck. Other leak
detection systems may require additional materials between the deck layer and the waterproofing
layer.

Waterproofing Layer. All green roof systems must include an effective and reliable waterproofing
layer to prevent water damage through the deck layer. A wide range of waterproofing materials can
be used, including hot applied rubberized asphalt, built up bitumen, modified bitumen,
thermoplastic membranes, polyvinyl chloride (PVC), thermoplastic olefin membrane (TPO), and
elastomeric membranes (EPDM) (see Weiler and Scholz-Barth, 2009, and Snodgrass and Snodgrass,
2006). The waterproofing layer must be 100% waterproof and have an expected life span as long as
any other element of the green roof system. The waterproofing material may be loose laid or
bonded (recommended). If loose laid, overlapping and additional construction techniques should be
used to avoid water migration.

Insulation Layer. Many green rooftops contain an insulation layer, usually located above, but

sometimes below, the waterproofing layer. The insulation increases the energy efficiency of the
building and/or protects the roof deck (particularly for metal roofs). According to Snodgrass and
Snodgrass (2006), the trend is to install insulation on the outside of the building, in part to avoid
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mildew problems. The designer should consider the use of open or closed cell insulation depending
on whether the insulation layer is above or below the waterproofing layer (and thus exposed to
wetness), with closed cell insulation recommended for use above the waterproofing layer.

Root Barrier. Another layer of a green roof system, which can be either above or below the
insulation layer depending on the system, is a root barrier that protects the waterproofing
membrane from root penetration. Chemical root barriers or physical root barriers that have been
impregnated with pesticides, metals, or other chemicals that could leach into stormwater runoff
must be avoided in systems where the root barrier layer will come in contact with water or allow
water to pass through the barrier.

Drainage Layer and Drainage System. A drainage layer is placed between the root barrier and the
growing media to quickly remove excess water from the vegetation root zone. The selection and
thickness of the drainage layer type is an important design decision that is governed by the desired
stormwater storage capacity, the required conveyance capacity, and the structural capacity of the
rooftop. The effective depth of the drainage layer is generally 0.25-1.5 inches thick for extensive
green roof system and increases for intensive designs. The drainage layer should consist of synthetic
or inorganic materials (e.g., 1-2-inch layer of clean, washed granular material (ASTM D448 size No. 8
stone or lightweight granular mix), high density polyethylene (HDPE)) that are capable of retaining
water and providing efficient drainage (ASTM, 2017). A wide range of prefabricated water cups or
plastic modules can be used, as well as a traditional system of protected roof drains, conductors,
and roof leaders. ASTM E2396 and E2398 can be used to evaluate alternative material specifications
(ASTM E2396, 2015 and ASTM E2398, 2015).

Root-Permeable Filter Fabric. A semi-permeable needled polypropylene filter fabric is normally
placed between the drainage layer and the growing media to prevent the media from migrating into
the drainage layer and clogging it. The filter fabric must not impede the downward migration of
water into the drainage layer.

Growing Media. The next layer in an extensive green roof is the growing media, which is typically 3—
8 inches deep. The recommended growing media for extensive green roofs is typically composed of
approximately 70%—80% lightweight inorganic materials, such as expanded slates, shales or clays;
pumice; scoria; or other similar materials. The media must contain no more than 30% organic
matter, normally well-aged compost (see Appendix C Soil Compost Amendment Requirements). The
percentage of organic matter should be limited, since it can leach nutrients into the runoff from the
roof and clog the permeable filter fabric. It is advisable to mix the media in a batch facility prior to
delivery to the roof. Manufacturer’s specifications should be followed for all proprietary roof
systems.

The composition of growing media for intensive green roofs may be different (although the organic
material limit still applies), and it is often much greater in depth (e.g., 8—48 inches). If trees are
included in the green roof planting plan, the growing media must be sufficient to provide enough
soil volume for the root structure of mature trees.

Plant Cover. The top layer of an extensive green roof typically consists of plants that are slow-
growing, shallow-rooted, perennial, and succulent. These plants are chosen for their ability to
withstand harsh conditions at the roof surface. Guidance on selecting the appropriate green roof
plants can often be provided by green roof manufacturers and can also be found in Snodgrass and
Snodgrass (2006). A mix of base ground covers (usually Sedum species) and accent plants can be
used to enhance the visual amenity value of a green roof. See Section 4.6.4 Green Roof Design
Criteria for additional plant information. The design must provide for temporary, manual,and/or
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permanent irrigation or watering systems, depending on the green roof system and types of plants.
For most applications, some type of watering system should be accessible for initial establishment
or drought periods. The use of water efficient designs and/or use of non-potable sources are
strongly encouraged.

Material Specifications

Standard specifications for North American green roofs continue to evolve, and no universal material
specifications exist that cover the wide range of roof types and system components currently available.
The ASTM has recently issued several overarching green roof standards, which are described and
referenced in Table 4.22 below.

Designers and reviewers should also fully understand manufacturer specifications for each system
component, particularly if they choose to install proprietary “complete” green roof systems or modules.

Table 4.22. Extensive Green Roof Material Specifications

Item 6.

Material Specification

Structural capacity must conform to ASTM E2397, Standard Practice for
Determination of Dead Loads and Live Loads Associated with Vegetative (Green)
Roof Systems. In addition, use standard test methods ASTM E2398, Standard Test
Roof Method for Water Capture and Media Retention of Geocomposite Drain Layers for
Vegetated (Green) Roof Systems and ASTM E2399, Standard Test Method for
Maximum Media Density for Dead Load Analysis of Vegetative (Green) Roof
Systems.

Leak Detection System Optional system to detect and locate leaks in the waterproof membrane.

See Chapter 6 of Weiler and Scholz-Barth (2009) for waterproofing options that are
Waterproof Membrane | designed to convey water horizontally across the roof surface to drains or gutter.
This layer may sometimes act as a root barrier.

Root Barrier Impermeable liner that impedes root penetration of the membrane.

Depth of the drainage layer is generally 0.25-1.5 inches thick for extensive designs.
The drainage layer should consist of synthetic or inorganic materials (e.g., gravel,
HDPE, etc.) that are capable of retaining water and providing efficient drainage. A
wide range of prefabricated water cups or plastic modules can be used, as well as a
traditional system of protected roof drains, conductors, and roof leaders. Designers
should consult the material specifications as outlined in ASTM E2396 and E2398.
Roof drains and emergency overflow must be designed in accordance with the local
construction codes.

Drainage Layer
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Material Specification

Generally, needle-punched, non-woven, polypropylene geotextile, with the
following qualities:
= Strong enough and adequate puncture resistance to withstand stresses of
installing other layers of the green roof. Density as per ASTM D3776 > 8 oz/yd>.
Puncture resistance as per ASTM D4833 > 130 |b. These values can be reduced
with submission of a Product Data Sheet and other documentation that
demonstrates applicability for the intended use.
Filter Fabric » Adequate tensile strength and tear resistance for long-term performance.
= Allows a good flow of water to the drainage layer. Apparent Opening Size, as per
ASTM D4751, of > 0.06mm < 0.2mm, with other values based on Product Data
Sheet and other documentation as noted above.
= Allows at least fine roots to penetrate.
= Adequate resistance to soil borne chemicals or microbial growth both during
construction and after completion since the fabric will be in contact with
moisture and possibly fertilizer compounds.

70%—80% lightweight inorganic materials and a maximum of 30% organic matter
(e.g., well-aged compost). Material makeup of the growing media must be
provided. Media must provide sufficient nutrient and water holding capacity to
support the proposed plant materials. Determine acceptable saturated water
permeability using ASTM E2396. An acceptable emerging industry practice
combines the drainage layer with the growing media layer.

Growth Media

Sedum, herbaceous plants, and perennial grasses that are shallow-rooted, low
maintenance, and tolerant of full and direct sunlight, drought, wind, and frost. See
ASTM E2400, Standard Guide for Selection, Installation, and Maintenance of Plants
for Green Roof Systems.

Plant Materials

Solar Panels and Other Structures

Occasionally, structures such as solar panels or HVAC systems must be installed above a green roof.
These structures can be incorporated into a green roof design with no adverse effects to the retention
credit assigned to the green roof if specific design requirements for runoff disbursement, maintenance
access, and sun/wind exposure are incorporated, including the following:

e Structures above the green roof must be no more than 6.5 feet wide.
e  Structures must have a minimum 3-foot separation between them.

e The lower edge of the structure must be at least 1 foot above the top of the green roof, and
the upper edge must be at least 2.5 feet above the top of the green roof. This allows for at
least a 15-degree tilt. For flatter installations, the lower edge would need to be raised to
ensure that the 2.5-foot minimum for the upper edge is met.

These design requirements are illustrated in Figure 4.22.
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Figure 4.22. Design requirements for structures constructed above green roofs.

Green Roof Sizing

Green roof areas can be designed to capture the entire Stormwater Retention Volume (SWRv). In some
cases, they could be designed to capture larger design storm volumes as well. The required size of a
green roof will depend on several factors, including maximum water retention of the growing media and
the underlying drainage and storage layer materials, if present (e.g., prefabricated water cups or plastic
modules). As maximum water retention can vary significantly between green roof products, verification
of this value must be included with the Stormwater Management Plan (SWMP). Verification shall be
provided by an ASTM-certified lab using the methods described by ASTM tests E2396, E2397, E2398, or
E2399, as appropriate. In the absence of laboratory test results, the baseline default values must be
used. Equation 4.12 below shall be used to determine the storage volume retained by a green roof.

Equation 4.12. Storage Volume for Green Roofs

SA X [(d X MWR;) + (DL x MWR3)]
V=

X IF
12
Where:

Sv = green roof storage volume (ft3)

SA = green roof area (ft?)

d = media depth (in.) (minimum 3in.)

MWR; = verified media maximum water retention (use 0.10 as a baseline defaultin the
absence of verification data)

DL = drainage layer depth (in.) (if the drainage layer is combined with themedia layer,
then this value is 0)

MWR, = verified drainage layer maximum water retention (use 0.0 as a baselinedefault in
the absence of verification data)

IF = irrigation factor (0.5 for irrigated green roofs, 1.0 for unirrigated greenroofs)

The appropriate Sv can then be compared to the required SWRYv for the entire rooftop area (including all
conventional roof areas) to determine the portion of the design storm captured.
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Green roofs can have dramatic rate attenuation effects on larger storm events and may be used, in part,
to manage a portion of the 2- to 25-year events. Designers can model various approaches by factoring in
storage within the drainage layer. Routing calculations can also be used to provide a more accurate
solution of the peak discharge and required storage volume.

4.6.5 Green Roof Landscaping Criteria
Plant selection, landscaping, and maintenance are critical to the performance and function of green
roofs. Therefore, a landscaping plan shall be provided for green roofs.

A planting plan must be prepared for a green roof by a landscape architect, botanist, or other
professional experienced with green roofs and submitted with the SWMP.

Plant selection for green roofs is an integral design consideration, which is governed by local climate and
design objectives. The primary ground cover for most green roof installations is a hardy, low-growing
succulent, such as Sedum, Delosperma, Talinum, Semperivum, or Hieracium that is matched to the local
climate conditions and can tolerate the difficult growing conditions found on building rooftops
(Snodgrass and Snodgrass, 2006).

A list of some common green roof plant species that work well in the can South Lowcountry region be
found in Table 4.23 below.

Table 4.23. Ground Covers Appropriate for Green Roofs in the State of South Carolina

Item 6.

. Moisture
Plant Light ] Notes
Requirement
Delosperma cooperii Full Sun Dry Pink flowers; grows rapidly
Delosperma 'Kelaidis' Full Sun Dry Salmon flowers; grows rapidly
Delosperma nubigenum 'Basutoland'’ Full Sun Moist-Dry Yellow flowers; very hardy
Sedum album Full Sun Dry White flowers; hardy
Sedum lanceolatum Full Sun Dry Yellow flowers; native to U.S.
Part . .
Sedum oreganum Moist Yellow flowers; native to U.S.
Shade
Sedum stoloniferum Sun Moist Pink flowers; drought tolerant
Sedum telephiodes Sun Dry Blue green foliage; native to region
Part . . .
Sedum ternatum Shade Dry-Moist White flowers; grows in shade
Talinum calycinum Sun Dry Pink flowers; self-sows

Note: Designers should choose species based on shade tolerance, ability to sow or not, foliage height, and
spreading rate. See Snodgrass and Snodgrass (2006) for a definitive list of green roof plants, including accent
plants.
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e Plant choices can be much more diverse for deeper intensive green roof systems. Herbs, forbs,
grasses, shrubs, and even trees can be used, but designers should understand they may have
higher watering, weeding, and landscape maintenance requirements.

e The species and layout of the planting plan must reflect the location of the building, in terms of
its height, exposure to wind, heat stress, orientation to the sun, and impacts from surrounding
buildings. Wind scour and solar burning have been observed on green roof installations that
failed to adequately account for neighboring building heights and surrounding window
reflectivity. In addition, plants must be selected that are fire resistant and able to withstand
heat, cold, and high winds.

e Designers should also match species to the expected rooting depth of the growing media, which
can also provide enough lateral growth to stabilize the growing media surface. The planting plan
should usually include several accent plants to provide diversity and seasonal color. For a
comprehensive resource on green roof plant selection, consult Snodgrass and Snodgrass(2006).

e Itis also important to note that most green roof plant species will not be native to the
Chesapeake Bay watershed (which contrasts with native plant recommendations for other
stormwater practices, such as bioretention and constructed wetlands).

e Given the limited number of green roof plant nurseries in the region, it may be necessary for
designers to order plants 6 to 12 months prior to the expected planting date. It is also advisable
to have plant materials contract grown.

e Plants can be established using cuttings, plugs, mats, and, more rarely, containers. Several
vendors also sell mats, rolls, or proprietary green roof planting modules. For the pros and cons
of each method, see Snodgrass and Snodgrass (2006). To achieve 50% coverage after 1 year and
80% coverage after 2 years, the recommended minimum spacing for succulent plantings is 2
plugs per square foot and 10 pounds per 100 square feet.

e When planting cuttings, plugs, and mats, the planting window extends from the spring to early
fall; although, it is important to allow plants to root thoroughly before the first killing frost.
Green roof manufacturers and plant suppliers may provide guidance on planting windows as
well as winter care. Proper planting and care may also be required for plant warranty eligibility.

o When appropriate species are selected, most green roofs will not require supplemental
irrigation, except for temporary irrigation during drought or initial establishment. The use of
water-efficient designs and/or use of non-potable sources is strongly encouraged. Permanent
irrigation of extensive roof designs is prohibited. For intensive roofs, permanent irrigation may
be included. However, permanent irrigation can adversely impact the rainfall retention capacity
of the green roof. For this reason, soil moisture monitors are a required part of the irrigation
system for all irrigated green roofs, and the calculated storage volume for green roofs with
permanent irrigation must be reduced by 50%.

e The goal for green roof systems designed for stormwater management is to establish a full and
vigorous cover of low-maintenance vegetation that is self-sustaining (not requiring fertilizer
inputs) and requires minimal mowing, trimming, and weeding.

The green roof design should include non-vegetated walkways (e.g., paver blocks) to allow for easy
access to the roof for weeding and making spot repairs (see Section 4.6.4 Green Roof Design Criteria).
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4.6.6 Green Roof Construction Sequence Green
Roof Installation

Given the diversity of extensive vegetated roof designs, there is no typical step-by-step construction
sequence for proper installation. The following general construction considerations are noted:

e Construct the roof deck with the appropriate slope and material.
e Install the waterproofing method, according to manufacturer’s specifications.

e Conduct electric field vector mapping (EVFM®) or flood testing to ensure the system is
watertight. Where possible, EVFM’ is strongly recommended over the flood test, but not all
impermeable membranes and deck systems are compatible with this method. Problems have
been noted with the use of EFVM on black ethylene propylene diene terpolymer (EPDM) and
with aluminized protective coatings commonly used in conjunction with modified bituminous
membranes. If EVFM® or other leak detection systems are not possible, a flood test should be
performed instead. The flood test is done by placing at least 2 inches of water over the
membrane for 48 hours to confirm the integrity of the waterproofing system.

e Add additional system components (e.g., insulation, root barrier, drainage layer and interior
drainage system, and filter fabric) per the manufacturer’s specifications, taking care not to
damage the waterproofing. Any damage occurring must be reported immediately. Drain collars
and protective flashing should be installed to ensure free flow of excessstormwater.

e The growing media should be mixed prior to delivery to the site. Media must be spread evenly
over the filter fabric surface as required by the manufacturer. If a delay between the installation
of the growing media and the plants is required, adequate efforts must be taken to secure the
growing media from erosion and the seeding of weeds. The growing media must be covered and
anchored in place until planting. Sheets of exterior grade plywood can also be laid over the
growing media to accommodate foot or wheelbarrow traffic. Foot traffic and equipment traffic
should be limited over the growing media to reduce compaction beyond manufacturer’s
recommendations.

e The growing media should be moistened prior to planting, and then planted with the ground

cover and other plant materials, per the planting plan or in accordance with ASTM E2400 (2015).

Plants should be watered immediately after installation and routinely during establishment.

e It generally takes 2 to 3 growing seasons to fully establish the vegetated roof. The growing
medium should contain enough organic matter to support plants for the first growing season, so
initial fertilization is not required. Extensive green roofs may require supplemental irrigation
during the first few months of establishment. Hand weeding is also critical in the first 2 years
(see Table 10.1 of Weiler & Scholz-Barth (2009) for a photo guide of common rooftop weeds).

e Most construction contracts should contain a care and replacement warranty that specifies at
least 50% coverage after 1 year and 80% coverage after 2 years for plugs and cuttings, and 90%
coverage after 1 year for Sedum carpet/tile.

Construction Supervision

Supervision during construction is recommended to ensure that the vegetated roof is built in
accordance with these specifications. Inspection checklists should be used that include sign-offs by
qualified individuals at critical stages of construction and confirm that the contractor’s interpretation of
the plan is consistent with the intent of the designer and/or manufacturer.
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An experienced installer should be retained to construct the vegetated roof system. The vegetated roof
should be constructed in sections for easier inspection and maintenance access to the membrane and
roof drains. Careful construction supervision/inspection is needed throughout the installation of a
vegetated roof, as follows:

e During placement of the waterproofing layer, to ensure that it is properly installed and
watertight.

e During placement of the drainage layer and drainage system.

e During placement of the growing media, to confirm that it meetsthe specifications and is
applied to the correct depth (certification for vendor or source should be provided).

e Upon installation of plants, to ensure they conform to the planting plan (certification from
vendor or source should be provided).

e Before issuing use and occupancy approvals.

e At the end of the first or second growing season to ensure desired surface cover specified in the
Care and Replacement Warranty has been achieved.

Construction phase inspection checklist for green roof practices can be found in Appendix E
Construction Inspection Checklists.

4.6.7 Green Roof Maintenance Criteria

Maintenance Inspections

A green roof should be inspected by a qualified professional twice a year during the growing season to
assess vegetative cover and to look for leaks, drainage problems, and any rooftop structural concerns
(see Table 4.24). In addition, the green roof should be hand weeded to remove invasive or volunteer
plants, and plants and/or media should be added to repair bare areas (refer to ASTM E2400; ASTM,
2015).

If a roof leak is suspected, it is advisable to perform an electric leak survey (e.g., EVFM®), if applicable, to
pinpoint the exact location, make localized repairs, and then reestablish system components and ground
cover.

The use of herbicides, insecticides, and fungicides should be avoided, since their presence could hasten
degradation of some waterproofing membranes. Check with the membrane manufacturer for approval
and warranty information. Also, power washing and other exterior maintenance operations should be
avoided so that cleaning agents and other chemicals do not harm the green roof plant communities.

Fertilization is generally not recommended due to the potential for leaching of nutrients from the green
roof. Supplemental fertilization may be required following the first growing season, but only if plants
show signs of nutrient deficiencies and a media test indicates a specific deficiency. Addressing this issue
with the holder of the vegetation warranty is recommended. If fertilizer is to be applied, it must be a
slow-release type, rather than liquid or gaseous form.

Maintenance inspection checklist for green roofs and the Maintenance Service Completion Inspection
form can be found in Appendix F Maintenance Inspection Checklists.
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Table 4.24. Typical Maintenance Activities Associated with Green Roofs

Item 6.

Schedule .

. . Activity
(following construction)

As needed =  Water to promote plant growth and survival.

or

= |nspect the green roof and replace any dead or dyingvegetation.
As required by manufacturer P 8 P y yingvee

= Inspect the waterproof membrane for leaks and cracks.

=  Weed to remove invasive plants and tree seedlings (do not dig or use
pointed tools where there is potential to harm the root barrier or
waterproof membrane).

Semi-annually = Inspect roof drains, scuppers, and gutters to ensure they are not
overgrown and have not accumulated organic matter deposits. Remove
any accumulated organic matter ordebris.

= Inspect the green roof for dead, dying, or invasive vegetation. Plant
replacement vegetation as needed.

Waste Material
Waste material from the repair, maintenance, or removal of a BMP or land cover shall be removed and
disposed of in compliance with applicable local, state, and federal law.

4.6.8 Green Roof Stormwater Compliance Calculations
Green roofs are credited with 100% retention for the storage volume (Sv) provided by the practice as
well as 100% TSS, TN, and bacteria removal (see Table 4.25).

Table 4.25. Retention and pollutant removal of green roofs.

Retention =100%
TSS Removal =100%
TN Removal =100%
Bacteria Removal =100%

The practice must be designed using the guidance detailed in Section 4.6.4 Green Roof Design Criteria.

Green roofs also contribute to peak flow reduction. This contribution can be determined in several ways.

One method is to subtract the storage volume (Sv) from the total runoff volume for the design storms.
The resulting reduced runoff volumes can then be used to calculate a reduced Natural Resource
Conservation Service (NRCS) curve number (CN) for the site or site drainage area (SDA). The reduced
NRCS CN can then be used to calculate peak flow rates for the various storm events. Other hydrologic
modeling tools that employ different procedures may be used as well.
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4.7 Rainwater Harvesting

Item 6.

Rainwater Harvesting

Definition: Rainwater harvesting systems store rainfall and release it for future use. Rainwater that
falls on a rooftop or other impervious surface is collected and conveyed into an above- or below-
ground tank (also referred to as a cistern) or settling pond, where it is stored for non-potable uses.

Site Applicability

BMP Performance Summary

Land Uses Required Footprint WQ Improvement: Moderate to High
= Urban TSS* Total N? Bacteria®
= Suburban Small Varies* Varies* Varies*
" Rural Runoff Reduction
Construction Costs Maintenance Burden Volume
Low to Moderate Moderate Varies*
Maintenance Frequency: SWRv

Routine Non-Routine
100% of Available Storage Volume
Quarterly Every 3 years
Advantages/Benefits Disadvantages/Limitation

= Reduces runoff rates and volume
= Can provide for/supplement irrigation needs

= Stored water must be used on regular basis to
maintain capacity
= Stagnant water can breed mosquitos

Components

Design considerations

= Pretreatment

= Conveyance

= First flush diverter

= Cistern (storage tank)
= Overflow

= Low water cutoff

= Plumbing codes (for indoor tanks)

= Size based on CDA, local rainfall patterns, and
projected harvest rainwater demand

= Location and elevation of cistern

= Tank manufacturer’s specifications

= |rrigation system and application rates

Maintenance Activities

* |nspect/clean pretreatment devices and first
flush diverts
= Clear gutter/downspouts

= |Inspect and clean storage tank
= Maintenance log required

ICredited pollutant load removal

*Varies according to rainwater harvesting storage capacity and demand
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Rainwater harvesting systems store rainfall for future, non-potable water uses and on-site
stormwater disposal/infiltration. By providing a reliable and renewable source of water to end users,
rainwater harvesting systems can also have environmental and economic benefits beyond stormwater
management (e.g. increased water conservation, water supply during drought and mandatory
municipal water supply restrictions, decreased demand on municipal or groundwater supply,
decreased water costs for the end-user, potential for increased groundwater recharge, supply of
water post storm/hurricane in case of failed municipal infrastructure etc.).

Definition

Rainwater harvesting systems store rainfall and release it for future use. Rainwater that falls on a
rooftop or other impervious surface is collected and conveyed into an above- or below-ground tank
(also referred to as a cistern) or settling pond where it is stored for non-potable uses or for on-site
disposal or infiltration as stormwater. Cisterns can be sized for commercial as well as residential
purposes (see Figure 4.23). Residential cisterns are commonly called rain barrels.
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The design includes the following:

R-1

Rainwater harvesting for non-potable uses

Non-potable uses of harvested rainwater may include the following:

Landscape irrigation,

Exterior washing (e.g., car washes, building facades, sidewalks, street sweepers, and fire trucks),
Flushing of toilets and urinals,

Fire suppression (e.g., sprinkler systems),

Supply for cooling towers, evaporative coolers, fluid coolers, and chillers,

Supplemental water for closed loop systems and steam boilers,

Replenishment of water features and water fountains,

Distribution to a green wall or living wall system, and

Laundry.

Rainwater stored in a settling pond may only be used for landscape irrigation. Pond design criteria in
Section 4.10 and landscaping criteria of Section 4.5.5 shall be followed.

The seven primary components of an enclosed rainwater harvesting system are discussed in detail in
Section 4.5.4 Rainwater Harvesting Design Criteria. Some are depicted in Figure 4.25 . The components
include the following:

CDA surface,

Collection and conveyance system (e.g., gutter and downspouts; number 1 in Figure4.24)
Pretreatment, including prescreening and first flush diverters (number 2 in Figure4.24)
Cistern (no number, but depicted in Figure 4.24)

Water quality treatment (as required by Appendix J Rainwater Harvesting Treatment and
Management Requirements)

Distribution system

Overflow, filter path, or secondary stormwater retention practice (number 8 in Figure4.24)
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Figure 4.24. Example of a rainwater harvesting system detail.

4.7.1 Rainwater Harvesting Feasibility Criteria

Several site-specific features influence how rainwater harvesting systems are designed and/or utilized.
The following are key considerations for rainwater harvesting feasibility. They are not comprehensive or
conclusive; rather, they are recommendations to consider during the planning process to incorporate
rainwater harvesting systems into the site design.

Plumbing Code
Designers and plan reviewers should consult with local construction codes to determine the allowable

indoor uses and required treatment for harvested rainwater. This specification does not address indoor
plumbing or disinfection issues. Designers and plan reviewers should refer to the 2012 Uniform
Plumbing Code - Chapter 17 Non-potable Rainwater Catchment Systems, or local plumbing codes, as
applicable.

Mechanical, Electrical, Plumbing
For systems that call for indoor use of harvested rainwater, the seal of a mechanical, electrical, and
plumbing engineer is required.

Water Use

When rainwater harvesting will be used, the requirements in Appendix J Rainwater Harvesting
Treatment and Management Requirements must be followed. This will outline the design assumptions
and provide water quality end use standards.
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Available Space
Adequate space is needed to house the cistern and any overflow. Space limitations are rarely a concern

with rainwater harvesting systems if they are considered during the initial building design and site layout
of a residential or commercial development. Cisterns can be placed underground, indoors, adjacent to
buildings, and on rooftops that are structurally designed to support the added weight. Designers can
work with architects and landscape architects to creatively site the cisterns. Underground utilities or
other obstructions should always be identified prior to final determination of the cistern location.

Site Topography
Site topography and cistern location should be considered as they relate to every inlet and outlet invert
elevation in the rainwater harvesting system.

The final invert of the cistern outlet pipe at the discharge point must match the invert of the receiving
mechanism (e.g., natural channel, storm drain system) and be sufficiently sloped to adequately convey
this overflow. The elevation drops associated with the various components of a rainwater harvesting
system and the resulting invert elevations should be considered early in the design, to ensure that the
rainwater harvesting system is feasible for the particular site.

Site topography and cistern location will also affect pumping requirements. Locating cisterns in low
areas will make it easier to get water into the cisterns; however, it will increase the amount of pumping
needed to distribute the harvested rainwater back into the building or to irrigated areas situated on
higher ground. Conversely, placing cisterns at higher elevations may require larger diameter pipes with
smaller slopes but will generally reduce the amount of pumping needed for distribution. It is often best
to locate a cistern close to the building or SDA, to limit the amount of pipe needed.

Available Hydraulic Head

The required hydraulic head depends on the intended use of the water. For residential landscaping uses,
the cistern may be sited up-gradient of the landscaping areas or on a raised stand. Pumps are commonly
used to convey stored rainwater to the end use to provide the required head. When the water is being
routed from the cistern to the inside of a building for non-potable use, often a pump is used to feed a
much smaller pressure tank inside the building, which then serves the internal water demands. Cisterns
can also use gravity to accomplish indoor residential uses (e.g., laundry) that do not require high water
pressure.

Water Table

Underground storage tanks are most appropriate in areas where the tank can be buried above the water
table. The tank should be located in a manner that does not subject it to flooding. In areas where the
tank is to be buried partially below the water table, special design features must be employed, such as
sufficiently securing the tank (to keep it from floating) and conducting buoyancy calculations when the
tank is empty. The tank may need to be secured appropriately with fasteners or weighted to avoid uplift
buoyancy. The combined weight of the tank and hold-down ballast must meet or exceed the buoyancy
force of the cistern. The cistern must also be installed according to the cistern manufacturer’s
specifications.

Soils

Cisterns should only be placed on native soils or on fill in accordance with the manufacturer's guidelines.
The bearing capacity of the soil upon which the cistern will be placed must be considered, as full cisterns
can be very heavy. This is particularly important for above-ground cisterns, as significant settling could
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cause the cistern to lean or in some cases to potentially topple. A sufficient aggregate, or concrete
foundation, may be appropriate depending on the soils and cistern characteristics. Where the
installation requires a foundation, the foundation must be designed to support the cistern’s weight
when the cistern is full, consistent with the bearing capacity of the soil and good engineering practice.
The pH of the soil should also be considered in relation to its interaction with the cistern material.

Proximity of Underground Utilities

All underground utilities must be taken into consideration during the design of underground rainwater
harvesting systems, treating all of the rainwater harvesting system components and storm drains as
typical stormwater facilities and pipes. The underground utilities must be marked and avoided during
the installation of underground cisterns and piping associated with the system.

Contributing Drainage Area

The CDA to the cistern is the area draining to the cistern. Rooftop surfaces are what typically make up
the CDA, but paved areas can be used with appropriate treatment (oil/water separators and/or debris
excluders).

Contributing Drainage Area Material

The quality of the harvested rainwater will vary according to the roof material or CDA over which it
flows. Water harvested from certain types of rooftops and CDAs, such as asphalt sealcoats, tar and
gravel, painted roofs, galvanized metal roofs, sheet metal, or any material that may contain asbestos
may leach trace metals and other toxic compounds. In general, harvesting rainwater from such surfaces
should be avoided. If harvesting from a sealed or painted roof surface is desired, it is recommended that
the sealant or paint be certified for such purposes to the NSF International NSF Protocol P151 standard.

Water Quality of Rainwater

Designers should also note that the pH of rainfall in the State tends to be acidic (ranging from 4.5 to 5.0),
which may result in leaching of metals from roof surfaces, cistern lining, or water laterals, to interior
connections. Once rainfall leaves rooftop surfaces, pH levels tend to be slightly higher, ranging from 5.5
to 6.0. Limestone or other materials may be added in the cistern to buffer acidity, if desired.

Pollutant Hotspot Land Uses
Harvesting rainwater can be an effective method to prevent contamination of rooftop runoff that would
result from its mixing with ground-level runoff from a stormwater hotspot operation.

Setbacks from Buildings

Cistern overflow devices must be designed to avoid causing ponding or soil saturation within 10 feet of
building foundations. While most systems are generally sited underground and more than 10 feet
laterally from the building foundation wall, some cisterns are incorporated into the basement of a
building or underground parking areas. In any case, cisterns must be designed to be watertight to
prevent water damage when placed near building foundations.

Vehicle Loading
Whenever possible, underground rainwater harvesting systems should be placed in areas without

vehicle traffic or other heavy loading, such as deep earth fill. If site constraints dictate otherwise,
systems must be designed to support the loads to which they will be subjected.
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Feasibility

Rainwater harvesting systems are very well suited to the warm environment of South Carolina and may
help to relieve some of the pressure on drinking water aquifers, if applied on a wide scale. In areas with
a high-water table, above ground installations will often be more appropriate.

Economic Considerations
Rainwater harvesting systems can provide cost savings by replacing or augmenting municipal water
supply needs.

4.7.2 Rainwater Harvesting Conveyance Criteria Collection and

Conveyance

The collection and conveyance systems consist of the gutters, downspouts, and pipes that channel
rainfall into cisterns. Gutters and downspouts should be designed as they would for a building without a
rainwater harvesting system.

Pipes, which connect downspouts to the cistern, should be at a minimum slope of 1.5% and
sized/designed to convey the intended design storm, as specified above. In some cases, a steeper slope
and larger sizes may be recommended and/or necessary to convey the required runoff, depending on
the design objective and design storm intensity. Gutters and downspouts should be kept clean and free
of debris and rust.

Overflow

An overflow mechanism must be included in the rainwater harvesting system design in order to handle
an individual storm event or multiple storms in succession that exceed the capacity of the cistern. The
overflow pipe(s) must have a capacity greater than or equal to the inflow pipe(s) and have a diameter
and slope sufficient to drain the cistern while maintaining an adequate freeboard height. The overflow
pipe(s) must be screened to prevent access to the cistern by small mammals and birds and must include
a backflow preventer if it connects directly to the combined sewer or storm sewer. All overflow from the
system must be directed to an acceptable flow path that will not cause erosion during a 2-year storm
event.

4.7.3 Rainwater Harvesting Pretreatment Criteria

Prefiltration is required to keep sediment, leaves, contaminants, and other debris from the system. Leaf
screens and gutter guards meet the minimal requirement for prefiltration of small systems, although
direct water filtration is preferred. The purpose of prefiltration is to significantly cut down on
maintenance by preventing organic buildup in the cistern, thereby decreasing microbial food sources.

Various pretreatment devices are described below. In addition to the initial first flush diversion, filters
have an associated efficiency curve that estimates the percentage of rooftop runoff that will be
conveyed through the filter to the cistern. If filters are not sized properly, a large portion of the rooftop
runoff may be diverted and not conveyed to the cistern at all. A design intensity of 1 inch per hour (for
design storm = SWRv) must be used for the purposes of sizing pre-cistern conveyance and filter
components. This design intensity captures a significant portion of the total rainfall during a large
majority of rainfall events (NOAA, 2004). If the system will be used for channel and flood protection, the
2- to 25-year storm intensities must be used for the design of the conveyance and pretreatment portion
of the system. The Appendix K Rainwater Harvesting Storage Volume Calculator, discussed in Section
4.7.4-Rainwater Harvesting Design Criteria, allows for input of variable filter efficiency rates for the
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design storm. To meet the requirements to manage the 2- to 25-year storms, a minimum filter efficiency
of 90% must be met.

=  First Flush Diverters. First flush diverters (see Figure 4.25) direct the initial pulse of rainfall away
from the cistern. While leaf screens effectively remove larger debris such as leaves, twigs, and
blooms from harvested rainwater, first flush diverters can be used to remove smaller contaminants
such as dust, pollen, and bird and rodent feces.

= Leaf Screens. Leaf screens are mesh screens installed over either the gutter or downspout to
separate leaves and other large debris from rooftop runoff. Leaf screens must be regularly cleaned
to be effective; if not maintained, they can become clogged and prevent rainwater from flowing into
the cisterns. Built-up debris can also harbor bacterial growth within gutters or downspouts (Texas
Water Development Board, 2005).

= Roof Washers. Roof washers are placed just ahead of cisterns and are used to filter small debris
from harvested rainwater (see Figure 4.26). Roof washers consist of a cistern, usually between 25
and 50 gallons in size, with leaf strainers and a filter with openings as small as 30 microns. The filter
functions to remove very small particulate matter from harvested rainwater. All roof washers must
be cleaned on a regular basis.

= Hydrodynamic Separator. For large-scale applications, hydrodynamic separators and other devices
can be used to filter rainwater from larger CDAs.

Inlet

First
Nush
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Dibb . )/ Y Clean-out
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&

Figure 4.25. Diagram of a first flush diverter (photo: Texas Water Development Board, 2005).
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Figure 4.26. Diagram of a roof washer (photo: Texas Water Development Board, 2005).

4.7.4 Rainwater Harvesting Design Criteria
System Components: Seven primary components of a rainwater harvesting system require special
considerations:

=)

CDA or CDA surface

=)

Collection and conveyance system (i.e., gutter and downspouts)

=)

Cisterns (Storage Tank)

=)

Pretreatment, including prescreening and first flush diverters

=)

Water quality treatment (as described in Appendix J Rainwater Harvesting Treatment and
Management Requirements)

=)

Distribution systems

Overflow, filter path, or secondary stormwater retention practice
The system components are discussed below:

CDA Surface
When considering CDA surfaces, smooth, non-porous materials will drain more efficiently. Slow drainage
of the CDA leads to poor rinsing and a prolonged first flush, which can decrease water quality.

Rainwater can also be harvested from other impervious surfaces, such as parking lots and driveways;
however, this practice requires more extensive pretreatment and treatment prior to use.
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Collection and Conveyance System
See Section 1544.7.2 Rainwater Harvesting Conveyance Criteria.

Pretreatment
See Section 4.7.3 Rainwater Harvesting Pretreatment Criteria.

Cisterns (Storage Tank)

Also known as the storage tank, the cistern is the most important and typically the most expensive
component of a rainwater harvesting system. Cistern capacities generally range from 250 to 30,000
gallons, but they can be as large as 100,000 gallons or more for larger projects. Multiple cisterns can be
placed adjacent to each other and connected with pipes to balance water levels and to tailor the storage
volume needed. Typical rainwater harvesting system capacities for residential use range from 1,500 to
5,000 gallons. Cistern volumes are calculated to meet the water demand and stormwater storage
volume retention objectives, as described further below in this specification.

While many of the graphics and photos in this specification depict cisterns with a cylindrical shape, the
cisterns can be made of many materials and configured in various shapes, depending on the type used
and the site conditions where the cisterns will be installed. For example, configurations can be
rectangular, L-shaped, or step vertically to match the topography of a site. The following factors should
be considered when designing a rainwater harvesting system and selecting a cistern:

e Aboveground cisterns should be ultraviolet and impact resistant.

e Underground cisterns must be designed to support the overlying sediment and any other
anticipated loads (e.g., vehicles, pedestrian traffic).

e Underground rainwater harvesting systems must have a standard size manhole or
equivalent opening to allow access for cleaning, inspection, and maintenance purposes. The
access opening must be installed in such a way as to prevent surface- or groundwater from
entering through the top of any fittings, and it must be secured/locked to prevent unwanted
entry. Confined space safety precautions/requirements should be observed during cleaning,
inspection, and maintenance.

e All rainwater harvesting systems must be sealed using a water-safe, non-toxicsubstance.

e Rainwater harvesting systems may be ordered from a manufacturer or can be constructed
on site from a variety of materials. Table 4. 26 compares the advantages and disadvantages
of different cistern materials.

e Cisterns must be opaque or otherwise protected from direct sunlight to inhibit growth of
algae, and they must be screened to discourage mosquito breeding.

e Dead storage below the outlet to the distribution system and an air gap at the top of the
cistern must be included in the total cistern volume. For gravity-fed systems, a minimum of
6 inches of dead storage must be provided. For systems using a pump, the dead storage
depth will be based on the pump specifications.

e Any hookup to a municipal backup water supply must have a backflow prevention device to
keep municipal water separate from stored rainwater; this may include incorporating an air
gap to separate the two supplies.
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Table 4. 26. Advantages and Disadvantages of Typical Cistern Materials

Item 6.

Cistern Material

Advantages

Disadvantages

Commercially available, alterable and
moveable; durable with little maintenance;

Must be installed on smooth, solid, level

ground; little maintenance; broad
application

Fiberglass . . . . footing; pressure proof for below-ground
& light weight; integral fittings (no leaks); . & .p p' . g
o installation; expensive in smaller sizes
broad application
Commercially available, alterable,
y . o Can be UV-degradable; must be painted or
moveable, affordable; available in wide . . .
. . tinted for above-ground installations;
Polyethylene range of sizes; can install above or below

pressure-proof for below-ground
installation

Modular Storage

Can modify to topography; can alter
footprint and create various shapes to fit
site; relatively inexpensive

Longevity may be less than other
materials; higher risk of puncturing of
watertight membrane during construction

Plastic Barrels

Commercially available; inexpensive

Low storage capacity (20-50 gallons);
limited application

Galvanized Steel

Commercially available, alterable, and
moveable; available in a range of sizes; film
develops inside to prevent corrosion

Possible external corrosion and rust;
must be lined for potable use; can only
install above ground; soil pH may limit
underground applications

Commercially available, alterable, and

Small storage capacity; prone to corrosion,
and rust can lead to leaching of metals;

installations; neutralizes acid rain

Steel Drums . . .
moveable verify prior to reuse for toxics; water pH
and soil pH may also limit applications
Durable and immoveable; suitable for
FerroConcrete above or below ground installations; Potential to crack and leak; expensive
neutralizes acid rain
. Durable, immoveable, and versatile; Potential to crack and leak; permanent;
Cast-in-Place . . .
c ¢ suitable for above or below ground will need to provide adequate platform
oncrete

and design for placement in clay soils

Stone or Concrete
Block

Durable and immoveable; keeps water cool
in summer months

Difficult to maintain; expensive to build

Source: Cabell Brand Center, 2007; Cabell Brand Center, 2009

Water Quality Treatment
Depending upon the collection surface, method of dispersal, and proposed use for the
harvested rainwater, a water quality treatment device may be required. Treatment
requirements are described in Appendix J Rainwater Harvesting Treatment and Management
Requirements.

Distribution Systems

Most distribution systems require a pump to convey harvested rainwater from the cistern to its

final destination, whether inside the building, an automated irrigation system, or gradually
discharged to a secondary stormwater treatment practice. The rainwater harvesting system
should be equipped with an appropriately sized pump that produces sufficient pressure for all

end-uses.
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The typical pump and pressure tank arrangement consists of a multi-stage, centrifugal pump,
which draws water out of the cistern and sends it into the pressure tank, where it is stored for
distribution. Some systems will not require this two-tank arrangement (e.g., low-pressure and
gravel systems). When water is drawn out of the pressure tank, the pump activates to supply
additional water to the distribution system. The backflow preventer is required to separate
harvested rainwater from the main potable water distribution lines.

A drain plug or cleanout sump must be installed to allow the system to be completely emptied,
if needed. Above-ground outdoor pipes must be insulated or heat-wrapped to prevent freezing
and ensure uninterrupted operation during winter if winter use is planned.

Overflow
See Section 4.7.2 Rainwater Harvesting Conveyance Criteria.

Rainwater Harvesting Material Specifications

The basic material specifications for rainwater harvesting systems are presented in Table 4.27. Designers
should consult with experienced rainwater harvesting system and irrigation installers on the choice of
recommended manufacturers of prefabricated cisterns and other system components.

Table 4.27. Design Specifications for Rainwater Harvesting Systems

Item 6.

Item Specification

Materials commonly used for gutters and downspouts include polyvinylchloride (PVC) pipe,
vinyl, aluminum, and galvanized steel. Lead must not be used as gutter and downspout solder,

Gutters
and since rainwater can dissolve the lead and contaminate the water supply.
= The length of gutters and downspouts is determined by the size and layout of the
Downspouts

catchment and the location of the cisterns.
* Include needed bends and tees.

At least one of the following (all rainwater to pass through pretreatment):
= First flush diverter

Pretreatment | =  Hydrodynamic separator

= Roof washer

= Leaf and mosquito screen (1 mm mesh size)

= Materials used to construct cisterns must be structurally sound.

= (Cisterns should be constructed in areas of the site where soils can support the load
associated with stored water.

= (Cisterns must be watertight and sealed using a water-safe, non-toxic substance.

= (Cisterns must be opaque or otherwise shielded to prevent the growth of algae.

» Thessize of the rainwater harvesting system(s) is determined through design calculations.

Cisterns

Note: This table does not address indoor systems or pumps.
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Design Objectives and System Configuration

Rainwater harvesting systems can have many design variations that meet user demand and stormwater
objectives. This specification provides a design framework to achieve the SWRv objectives that are
required to comply with the regulations, and it adheres to the following concepts:

Give preference to use of rainwater as a resource to meet on-site demand or in conjunction with
other stormwater retention practices.

Reduce peak flow by achieving volume reduction and temporary storage of runoff.

Based on these concepts, this specification focuses on system design configurations that harvest
rainwater for internal building uses, seasonal irrigation, and other activities, such as cooling tower use
and vehicle washing. While harvested rainwater will be in year-round demand for many internal building
uses, some other uses will have varied demand depending on the time of year (e.g., cooling towers and
seasonal irrigation). Thus, a lower retention volume is assigned to a type of use that has reduced
demand.

Design Objectives & Cistern Design Set-Ups
Prefabricated rainwater harvesting cisterns typically range in size from 250 to over 30,000 gallons. Three
basic cistern designs meet the various rainwater harvesting system configurations in this section.

Cistern Design 1. The first cistern set-up (Figure 4.27) maximizes the available storage volume to meet
the desired level of stormwater retention. This layout also maximizes the storage that can be used to
meet a demand. An emergency overflow exists near the top of the cistern as the only gravity release
outlet device (not including the pump, manway, or inlets). It should be noted that it is possible to
address 2- to 25-year storm volumes with this cistern configuration, but the primary purpose is to
address the smaller SWRv design storm.

— EMERGENCY
OVERFLOW

Figure 4.27. Cistern Design 1: Storage associated with the design storm volume only.
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Cistern Design 2. The second cistern set-up (Figure 4.28) uses cistern storage to meet the SWRv
retention objectives and also uses additional detention volume to meet some or all of the 2- to 25-year
storm volume requirements. An orifice outlet is provided at the top of the design storage for the SWRv
level, and an emergency overflow is located at the top of the detention volume level.

Item 6.

STORAGE ASSOCIATED
WITH2-YRAND 15-YR |

DETENTION

—8

EMERGENCY

ORIFICE
OQUTLET

Figure 4.28. Cistern Design 2: Storage associated with design storm, channel protection, and flood

volume.
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Cistern Design 3. The third cistern set-up (Figure 4.29) creates a constant drawdown within the system.
The small orifice at the bottom of the cistern needs to be routed to an appropriately designed secondary
practice (i.e., bioretention, stormwater infiltration) that will allow the rainwater to be treated and allow
for groundwater recharge over time. The release must not be discharged to a receiving channel or storm
drain without treatment, and maximum specified drawdown rates from this constant drawdown should
be adhered to, since the primary function of the system is not intended to be detention.

While a small orifice is shown at the bottom of the cistern in Figure 4.29, the orifice could be replaced
with a pump that would serve the same purpose, conveying a limited amount of water to a
secondary practice on a routine basis.

For this design, the secondary practice must be considered a component of the rainwater harvesting
system with regard to the storage volume calculated in the General Retention Compliance Calculator in
Appendix H. In other words, the storage volume associated with the secondary practice must not be
included as a separate BMP because the secondary practice is an integral part of a rainwater harvesting
system with a constant drawdown.

{——EMERGENCY
OVERFLOW

WITH 2-YR AND 15-YR
DETENTION

ORIFICE
QUTLET

CONSTANT
DRAWDOWN

Figure 4.29. Cistern Design 3: Constant drawdown version where storage is associated with design
storm, channel protection, and flood volume.
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Sizing of Rainwater Harvesting Systems

The rainwater harvesting cistern sizing criteria presented in this section were developed using a
spreadsheet model that used best estimates of indoor and outdoor water demand, long-term rainfall
data, and CDA capture area data (Forasté 2011). The Rainwater Harvesting Storage Volume Calculator in
Appendix J1 is used for cistern sizing guidance and to quantify the available storage volume achieved.
This storage volume value is required for input into the General Retention Compliance Calculator and is
part of the submission of a SWMP using rainwater harvesting systems for compliance. A secondary
objective of the spreadsheet is to increase the beneficial uses of the stored stormwater, treating it as a
valuable natural resource.

Rainwater Harvesting Storage Volume Calculator

The design specification provided in this section is follows the Rainwater Harvesting Storage Volume
Calculator Appendix J1. The spreadsheet uses daily rainfall data from January 1, 2007 to December 31,
2019 to model performance parameters of the cistern under varying CDAs, demands on the system and
cistern size.

The size of ponds used for irrigation, their irrigation area and characteristics of soil and land use can be
entered in the calculator to determine stormwater volume retained. The runoff that reaches the cistern
each day is added to the water level that existed in the cistern the previous day, with all of the total
demands subtracted on a daily basis. If any overflow is realized, the volume is quantified and recorded.
If the cistern runs dry (reaches the cut-off volume level), then the volume in the cistern is fixed at the
low level. A summary of the water balance for the system is provided below.

Incremental Design Volumes within Cistern

Rainwater cistern sizing is determined by accounting for varying precipitation levels, captured CDA
runoff, first flush diversion (through filters) and filter efficiency, low water cut-off volume, dynamic
water levels at the beginning of various storms, storage needed for the design storm (permanent
storage), storage needed for 2- to 25-year volume (temporary detention storage), seasonal and year-
round demand use and objectives, overflow volume, and freeboard volumes above high water levels
during very large storms. See Figure 4. 30 for a graphical representation of these various incremental
design volumes.

The design specification described in this section does not provide guidance for sizing larger storms, but
rather provides guidance on sizing for the 85" and 95" percentile design storms.
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EMERGENCY
OVERFLOW

- — FREEBOARD VOLUME
[ OVERFLOW VOLUME ABOVE EMERGENCY OUTFALL

STORAGE ASSOCIATED
WITH 2-YR AND 15-YR DETENTION

DRFCE

STORAGE ASSOCIATED
WITH RETENTION VALUE

VARIABLE WATER LEVEL AT BEGINNING OF STORM

LOW WATER CUT OFF VOLUME WATER LEVEL

Figure 4.30. Incremental design volumes associated with cistern sizing.

The “Average Available Storage Volume” is the average storage within the cistern that is modeled and
available to retain rainfall. While the SWRv will remain the same for a specific CDA, the “Average
Available Storage Volume” is dependent on demand and cistern volume. It is the available space in the
cistern between the average level at the beginning of a storm and the orifice outflow.

Water Contribution

Precipitation
The volume of water contributing to the rainwater harvesting system is a function of the rainfall
and CDA, as defined by the designer.

Municipal Backup (optional)
In some cases, the designer may choose to install a municipal backup water supply to
supplement cistern levels. Note that municipal backups may also be connected post-cistern (i.e.,
a connection is made to the non-potable water line that is used for pumping water from the
cistern for reuse), thereby not contributing any additional volume to the cistern. Municipal
backup designs that supply water directly to the cistern are not accounted for in the Rainwater
Harvesting Storage Volume Calculator.
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Water Losses

Contributing Drainage Area Runoff Coefficient
The CDA is assumed to convey 95% of the rainfall that lands on its surface (i.e., RRRR = 0.95).

First Flush Diversion
The first 0.02 to 0.06 inches of rainfall that is directed to filters is diverted from the system in
order to prevent clogging it with debris. This value is assumed to be contained within the filter
efficiency rate.

Filter Efficiency
It is assumed that, after the first flush diversion and loss of water due to filter inefficiencies, the
remainder of the design storm will be captured successfully. For the 85™ or 95" percentile
storms, a minimum of 95% of the runoff should be conveyed into the cistern. The minimum
values are included as the filter efficiencies in the Rainwater Harvesting Storage Volume
Calculator, although they can be altered (increased) if appropriate. The Rainwater Harvesting
Storage Volume Calculator applies these filter efficiencies, or interpolated values, to the daily
rainfall record to determine the volume of runoff that reaches the cistern. For the purposes of
selecting an appropriately sized filter, a rainfall intensity of 1 inch per hour shall be used when
the design storm is the SWRv. The appropriate rainfall intensity values for the 2- to 25-year
storms shall be used when designing for larger storm events.

Drawdown (Storage Volume)
This is the stored water within the cistern that is reused or directed to a secondary stormwater
practice. It is the volume of runoff that is reduced from the CDA. This is the water loss that
translates into the achievable storage volume retention.

Overflow

For the purposes of addressing the SWRv (not for addressing larger storm volumes), orifice outlets for
both detention and emergency overflows are treated the same. This is the volume of water that may be
lost during large storm events or successive precipitation events.

Storage Volume Results

The Rainwater Harvesting Storage Volume Calculator determines the average daily volume of water in
the cistern for a range of cistern sizes. From this value, the available storage volume for the 85th and
95th percentile storm can be calculated; it is simply the difference between the cistern size and the
average daily volume. The available storage volume for the selected cistern size should be used as an
input to the General Retention Compliance Calculator. Similarly, the pond used for irrigation stormwater
volume is entered in the General Retention Compliance Calculator in the rainwater harvesting row
rather than the stormwater pond row to produce runoff reduction and pollutant removal credit with the
other BMPs for the stormwater plan.

Available Storage Volume (Sv)
The volume available for storage of the 85th and 95th percentile storm is calculated for multiple
sizes of cisterns. A trade-off curve plots these results, which allows for a comparison of the
retention achieved versus cistern size. While larger cisterns yield more retention, they are more
expensive. The curve helps the user to choose the appropriate cistern size, based on the design
objectives and site needs.
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Overflow Volume

The volume of the overflows resulting from the 85" or 95" percentile precipitation event is also
reported in this sheet. The overflow volume is also plotted to illustrate the effects of cistern size
on overflow volume. An example chart is shown in Figure 4.31. The effect of diminishing returns
is clear. Beyond a cistern size of 9,000 gallons, the overflow volume drops to zero. So, while the
available storage continues to increase, the 85" or95™" percentile storm is entirely retained, and
no additional retention will be possible.
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Figure 4.31. Example of graph showing Average Available Storage Volume and Overflow Volume for an
example cistern design.

Results from the Rainwater Harvesting Storage Volume Calculator to be Transferred to the

Compliance Calculator

There are two results from the Rainwater Harvesting Storage Volume Calculator that are to be
transferred to the Compliance Calculator as follows:

Contributing Drainage Area

Enter the CDA that was used in the Rainwater Harvesting Storage Volume Calculator into the
appropriate columns in the “Rainwater Harvesting” row of the Compliance Calculator BMP
sheet.

Available Storage Volume

Once a cistern has been selected, enter the Available Storage Volume (ft?) associated with that
cistern into the Compliance Calculator column called “Storage Volume Provided by BMP” in the
“Rainwater Harvesting” row of the BMP sheet.

Completing the Sizing Design of the Cistern

The total size of the cistern is the sum of the following four volume components:

Low Water Cutoff Volume (Included)
A dead storage area must be included so the pump will not run the cistern dry. This volume is
included in the Rainwater Harvesting Storage Volume Calculator’s modeled volume.

309




Cistern Storage Associated with Design Volume (Included)
This is the cistern design volume from the Rainwater Harvesting Storage Volume Calculator.

Adding Channel Protection and Flood Volumes (Optional)
Additional detention volume may be added above and beyond the cistern storage associated
with the design storm volumes for the 2- to 25-year events. Typical routing software programs
may be used to design for this additional volume.

Adding Overflow and Freeboard Volumes (Required)
An additional volume above the emergency overflow must be provided in order for the cistern
to allow very large storms to pass. Above this overflow water level, there will be an associated
freeboard volume that should account for at least 5% of the overall cistern size. Sufficient
freeboard must be verified for large storms, and these volumes must be included in the overall
size of the cistern.

4.7.5 Rainwater Harvesting Landscaping Criteria

If the harvested water is to be used for irrigation, the design plan elements must include the proposed
delineation of planting areas to be irrigated, the planting plan, and quantification of the expected water
demand. The default water demand for irrigation is 1.0 inches per week over the area to be irrigated
during the months of May through October only. Justification must be provided if larger volumes are to
be used.

4.7.6 Rainwater Harvesting Construction Sequence Installation

It is advisable to have a single contractor to install the rainwater harvesting system, outdoor irrigation
system, and secondary retention practices. The contractor should be familiar with rainwater harvesting
system sizing, installation, and placement. A licensed plumber is required to install the rainwater
harvesting system components to the plumbing system.

A standard construction sequence for proper rainwater harvesting system installation is provided below.
This can be modified to reflect different rainwater harvesting system applications or expected site
conditions.

1. Choose the cistern location on the site.

2. Route all downspouts or pipes to prescreening devices and first flush diverters.

3. Properly install the cistern.
4

Install the pump (if needed) and piping to end uses (indoor, outdoor irrigation, or cistern dewatering
release).

ol

Route all pipes to the cistern.

6. Stormwater must not be diverted to the rainwater harvesting system until the overflow filter path
has been stabilized with vegetation.

Construction Supervision
The following items should be inspected by a qualified professional in the mechanical, electrical, or
plumbing fields prior to final sign-off and acceptance of a rainwater harvesting system:

e Rooftop area matches plans

Item 6.
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e Diversion system is properly sized and installed

e Pretreatment system is installed

e Mosquito screens are installed on all openings

e Overflow device is directed as shown on plans

e Rainwater harvesting system foundation is constructed as shown onplans
e Catchment area and overflow area are stabilized

e Secondary stormwater treatment practice(s) is installed as shown onplans
e System commissioning

Construction phase inspection checklist for rainwater harvesting practices and the Stormwater Facility
Leak Test form can be found in Appendix E Construction Inspection Checklists.

4.7.7 Rainwater Harvesting Maintenance Criteria Maintenance

Inspections
Periodic inspections and maintenance shall be conducted for each system by a qualified professional.

Maintenance inspection checklists for rainwater harvesting systems and the Maintenance Service
Completion Inspection form can be found in Appendix F Maintenance Inspection Checklists.

Maintenance Schedule

Maintenance requirements for rainwater harvesting systems vary according to use. Systems that are
used to provide supplemental irrigation water have relatively low maintenance requirements, while
systems designed for indoor uses have much higher maintenance requirements. Table 4.28 describes
routine maintenance tasks necessary to keep rainwater harvesting systems in working condition. It is
recommended that maintenance tasks be performed by an “Inspector Specialist,” certified by the
American Rainwater Catchment Association. Maintenance tasks must be documented and substantially
comply with the maintenance responsibilities outlined in the maintenance agreement.

Table 4.28. Typical Maintenance Tasks for Rainwater Harvesting Systems

Responsible Frequenc Activit
u ivi
Person B K K
Four times a year Inspect and clean prescreening devices and first flush diverters
Twice a year Keep gutters and downspouts free of leaves and other debris
" |nspect and clean storage cistern lids, paying special attention to
Owner vents and screens on inflow and outflow spigots. Check
Once a year mosquito screens and patch holes or gapsimmediately
® |nspect condition of overflow pipes, overflow filter path, and/or
secondary stormwater treatment practices
Every third year Clear overhanging vegetation and trees over roof surface
Qualified According to Manufacturer | Inspect water quality devices
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Re;p:;:)l:le Frequency Activity
Third-Party As indicated in Appendix J
Inspector Rainwater Harvesting Field verification and data logs must be available at all times and
Treatment and annual reports should be sent to the Public Works Department-
Management Requirements
" |nspect cistern for sedimentbuildup
® Check integrity of backflow preventer
Every third year " |nspect structural integrity of cistern, pump, pipe and electrical
system
® Replace damaged or defective systemcomponents
Mosquitoes

In some situations, poorly designed rainwater harvesting systems can create habitat suitable for
mosquito breeding. Designers must provide screens on above- and below-ground cisterns to prevent
mosquitoes and other insects from entering the cisterns. If screening is not sufficient in deterring
mosquitoes, dunks or pellets containing larvicide can be added to cisterns when water is intended for
landscaping use.

Waste Material
Waste material from the repair, maintenance, or removal of a BMP or land cover shall be removed and
disposed of in compliance with applicable local, state, and federal law.

4.7.8 Rainwater Harvesting Stormwater Compliance Calculations

Rainwater harvesting practices are credited with 100% retention for the average available storage
volume (Sv) available in the cistern as well as 100% TSS, TN, and bacteria removal (see Table 4.29). This
average available storage volume is determined by using the Rainwater Harvesting Storage Volume
Calculator, as described in Section 4.5.4 Rainwater Harvesting Design Criteria.

Table 4.29. Rainwater Harvesting Retention and Pollutant Removal

Retention =100%
TSS Removal =100%
TN Removal =100%
Bacteria Removal =100%

Rainwater harvesting practices also contribute to peak flow reduction. This contribution can be
determined in several ways. One method is to subtract the storage volume from the total runoff volume
for the 2-year through the 100-year storm events. The resulting reduced runoff volumes can then be
used to calculate a reduced NRCS CN for the site or SDA. The reduced NRCS CN can then be used to
calculate peak flow rates for the various storm events. Other hydrologic modeling tools that employ
different procedures may be used as well.
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4.8 Impervious Surface Disconnection

Item 6.

Impervious Surface Disconnection

Definition: This strategy involves managing runoff close to its source by directing it from rooftops
and other impervious surfaces to pervious areas.

Site Applicability

BMP Performance Summary

Land Uses Required Footprint WQ Improvement: Moderate to High
TSS! Total N* Bacteria®
= Suburb
uburban Small 80% 40% 40%
= Rural

Runoff Reduction

Construction Costs Maintenance Burden Volume
Low Low Low
Maintenance Frequency: SWRv
Routine Non-Routine
40%
At least annually As needed
Advantages/Benefits Disadvantages/Limitation

conditions

= Low cost construction and maintenance
= Reduces runoff volume
= Helps restore pre-development hydrologic

Only applicable to small drainage areas
Difficult to apply to treatment trains
= Requires pervious receiving area

€omponents

Design considerations

= Conveyance

= Receiving area
= Vegetation

= Receiving soils

* Maximum CDA of 1,000 ft? per disconnection
= Disconnection area should be at least 35 feet
long and 10 feet wide.

Slope of receiving area should be < 2% (with
turf reinforcement, <5%)

= Building setback for areas with < 1% slope

Maintenance Activities

= Typical lawn/landscaping maintenance

= Ensure receiving area remains uncompacted
and pervious

ICredited pollutant load removal
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In this practice, runoff from a rooftop or other small impervious surface is directed to a pervious
surface or small practice to provide infiltration, filtering, or reuse (Figure 4.32)

Figure 4.32. Rooftop disconnection (photo: Center for Watershed Protection, Inc.)

Definition

This strategy involves managing runoff close to its source by directing it from rooftops and other
impervious surfaces to pervious areas. Disconnection practices can be used to reduce the volume of
runoff that enters the combined or separate sewer systems. Applicable practices include the following:

D-1 Disconnection to pervious areas with the compacted cover designation
D-2 Disconnection to conservation areas

Disconnection practices reduce a portion of the SWRv. In order to fully meet
retention requirements, , disconnection practices must be combined with
additional practices.

4.8.1 Impervious Surface Disconnection Feasibility Criteria
Impervious surface disconnections are ideal for use on commercial, institutional, municipal, multi-family
residential, and single-family residential buildings. Key constraints with impervious surface
disconnections include available space, soil permeability, and soil compaction. These and other
feasibility criteria are described below and summarized in Table 4. 30.

= Contributing Drainage Area. For rooftop impervious areas, the maximum impervious area treated
cannot exceed 1,000 square feet per disconnection. For impervious areas other than rooftop, the
longest contributing impervious area flow path cannot exceed 75 feet.

= Sizing. The available disconnection area must be at least 10 feet wide and 35 feet long. For sheet
flow from impervious areas, the disconnection area must be as wide as the area draining to it.

= Site Topography. Disconnection is best applied when the grade of the receiving pervious area is less
than 2%, or less than 5% with turf reinforcement. The slope of the receiving areas must be graded
away from any building foundations. Turf reinforcement may include erosion control matting or
other appropriate reinforcing materials that are confirmed by the designer to be erosion resistant
for the specific characteristics and flow rates anticipated at each individual application, and
acceptable to the plan-approving authority.

Item 6.
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= Soils. Impervious surface disconnection can be used on any post-construction hydrologic soil group
(HSG). The disconnection area must be kept well-vegetated with minimal bare spots—at least 95%
soil cover.

= Building Setbacks. If the grade of the receiving area is less than 1%, downspouts must be extended
5 feet away from building.

Discharge Across Property Lines. Disconnection areas must be designed such that runoff is
not directed across property lines toward other sites.

Economic Considerations. Disconnection is one of the least expensive BMPs available.

Table 4.30. Feasibility Criteria for Disconnection

Design Factor Disconnection Design

1,000 square feet per rooftop disconnection. For impervious areas
Contributing Drainage Area other than rooftop, the longest contributing impervious area flow
path cannot exceed 75 feet.

The available disconnection area must be at least 10 feet wide and 35
Sizing feet long. For sheet flow from impervious areas, the disconnection
area must be as wide as the area draining to it.

Grade of the receiving pervious area is less than 2%, or less than 5%
Site Topography with turf reinforcement. The slope of the receiving areas must be
graded away from any building foundations.

Impervious surface disconnection can be used on any post-
Soils construction HSG. The disconnection area must be kept well-
vegetated with minimal bare spots.

5 feet away from building if the grade of the receiving area is less than

Buildi k
uilding Setbacks 1%.

4.8.2 Impervious Surface Disconnection Conveyance Criteria

Receiving areas in disconnection practices (D-1, D-2, and D-3) require a design that safely conveys the 2-
to 25-year storm events over the receiving area without causing erosion. In some applications, erosion
control matting or other appropriate reinforcing materials may be needed to control flow rates
anticipated for these larger design storms.

4.8.3 Impervious Surface Disconnection Pretreatment Criteria
Pretreatment is not needed for impervious surface disconnection.

4.8.4 Impervious Surface Disconnection Design Criteria

If the feasibility criteria presented in Section 4.6.1 are met for a disconnection area, the storage volume
is equal to the SWRYv for the impervious area draining to it. The disconnection area itself should be
considered Compacted Cover or Open Space rather than BMP area and should not be considered as part
of the contributing drainage area to the impervious surface disconnection.

The following additional design criteria apply to Disconnection to Conservation Areas:

= (D-2) Disconnection to a Conservation Area. Disconnection area cannot include regulated wetlands
and buffer areas.

316




= Inflow must be conveyed via sheet flow or via a level spreader.

= [finflow is conveyed via a level spreader, the maximum flow path is 150 feet, and the level spreader
must be designed with an appropriate width as specified below.

Level Spreaders. A level spreader can be used to disperse or “spread” concentrated flow thinly over a
vegetated or forested area to promote greater runoff infiltration in the receiving area. A level spreader
consists of a permanent linear structure constructed at a 0% grade that transects the slope. The influent
concentrated runoff must be spread over an area wide enough area so that erosion of the receiving area
does not result. Detailed information on the design and function of level spreaders can be found in
Hathaway and Hunt (2006) and NCDWQ (2010).

The minimum required width of the level spreader is

= 13 linear feet per each 1 cubic foot/second of inflow if the receiving conservation area has a
minimum 90% ground cover

= 40 linear feet per 1 cubic foot/second of inflow if the receiving conservation area isforested

4.8.5 Impervious Surface Disconnection Landscaping Criteria

All receiving disconnection areas must be stabilized to prevent erosion or transport of sediment to
receiving practices or drainage systems according to the Erosion and Sediment Control seeding and
vegetation requirements. Designers must ensure that the maximum flow velocities do not exceed the
acceptable values for the selected grass species and the specific site slope.

4.8.6 Impervious Surface Disconnection Construction Sequence
Construction Sequence for Disconnection to Pervious Areas. For disconnection to a pervious area, the
pervious area can be within the limits of disturbance (LOD) during construction. The following
procedures should be followed during construction:

= Before site work begins, the receiving pervious disconnection area boundaries should be clearly
marked.

=  Construction traffic in the disconnection area should be limited to avoid compaction. The material
stockpile area shall not be located in the disconnection area.

= Construction runoff should be directed away from the proposed disconnection area, using perimeter
silt fence, or, preferably, a diversion dike.

= If existing topsoil is stripped during grading, it shall be stockpiled for lateruse.

= The disconnection area may require light grading to achieve desired elevations and slopes. This
should be done with tracked vehicles to prevent compaction.

= Topsoil and or compost amendments should be incorporated evenly across the disconnection area,
stabilized with seed, and protected by biodegradable erosion control matting orblankets.

= Stormwater must not be diverted into any topsoil or compost amended areas until the area is
stabilized (establishment of 95% or greater groundcover).

Construction Sequence for Disconnection to Conservation Areas. For disconnection to a conservation
area, the conservation area must be fully protected during the construction stage of development and
kept outside the LOD on the soil erosion and sediment control plan.

Item 6.
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= No staging, parking, clearing, grading, or heavy equipment access is allowed in the conservation area
except temporary disturbances associated with incidental utility construction, restoration
operations, or management of nuisance vegetation. Incidental utility construction includes
protecting existing utilities, removing abandoned utilities, rearranging service lines, temporarily
rearranging utilities, and adjusting utilityappurtenances.

= Any conservation areas shall be protected by super silt fence, chain link fence, orange safety fence,
or other measures to prevent sediment discharge consistent with soil erosion and sediment control
standards and specifications.

= The LOD must be clearly shown on all construction drawings and identified and protected in the field
by acceptable signage, silt fence or other protective barrier.

= [f alevel spreader is to be used in the design, construction of the level spreader shall not commence
until the CDA has been stabilized and perimeter soil erosion and sediment control measures have
been removed and cleaned out. Stormwater must not be diverted into the disconnection area until
the level spreader is installed and stabilized.

Construction Supervision. Construction supervision is recommended to ensure compliance with design
standards. A qualified professional should evaluate the performance of the disconnection after the first
significant rainfall event to look for evidence of gullies, outflanking, undercutting, or sparse vegetative
cover. Spot repairs should be made as needed.

Construction phase inspection checklist for impervious cover disconnection can be found in Appendix E
Construction Inspection Checklists.

4.8.7 Impervious Surface Disconnection Maintenance Criteria

Maintenance of disconnected downspouts usually involves regular lawn or landscaping maintenance in
the filter path from the roof to the street. In some cases, runoff from a disconnection may be directed to
a more natural, undisturbed setting (i.e., where lot grading and clearing is “fingerprinted” and the
proposed filter path is protected). Typical maintenance activities include erosion control of the receiving
area and ensuring the receiving area remains uncompacted and pervious.

Maintenance inspection checklists for disconnection can be found in Appendix F Maintenance
Inspection Checklists.

Waste Material. Waste material from the repair, maintenance, or removal of a BMP or land cover shall
be removed and disposed of in compliance with applicable local, state, and federal law.

4.8.8 Impervious Surface Disconnection Stormwater Compliance Calculations Disconnection
practices are credited with 40% retention for the SWRv as well as 80% TSS, 40% TN, and 40% bacteria
removal (see Table 4.31).

Table 4.31. Disconnection Retention and Pollutant Removal

Retention =40%

TSS Removal =80%

Item 6.

318




Item 6.

TN Removal =40%

Bacteria Removal =40%

Impervious surface disconnection also contributes to peak flow reduction. This contribution can be
determined in several ways. One method is to subtract the storage volume from the total runoff volume
for the 2- to 25-year, and 100-year storms. The resulting reduced runoff volumes can then be used to
calculate a reduced NRCS CN for the site or SDA. The reduced NRCS CN can then be used to calculate
peak flow rates for the various storm events. Other hydrologic modeling tools that employ different

procedures may be used as well.
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4.9 Open Channel Systems
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Open Channel Systems

Definition: Vegetated open channels that are designed to capture and treat or convey the design

storm volume (SWRv).

Site Applicability

BMP Performance Summary

Land Uses Required Footprint WQ Improvement: Moderate to High
TSS! Total N* Bacteria®
- ;ﬂ?:lrban Moderate 50-80% 25-70% 30-80%
Runoff Reduction
Construction Costs Maintenance Burden Volume
Low Low Low
Maintenance Frequency: SWRv
Routine Non-Routine O-1a 0-1b 0-2 0-3 0-4
Quarterly Every 10-15 years 10% 20% 60% 0% 0%
Advantages/Benefits Disadvantages/Limitation

= Less expensive than curb and gutter

= Relatively low maintenance requirements

= Provides pretreatment if used as part of
runoff conveyance system

= Provides partial infiltration of runoff in some
soils

= Good for small drainage areas

= Must be carefully designed to achieve low flow
rates in the channel (< 1.0 ft/s)

= May re-suspend sediment

= May not be acceptable for some areas because
of standing water in channel

Components

Design considerations

= Channel geometry
= Dense vegetation
= Check dams, as needed)

= Maximum drainage area of 2.5 acres

= Slopes (<4% unless using 0-4)

= Runoff velocities must be non-erosive

= Vegetation must withstand both relatively high
velocity flows and wet/dry periods.

Maintenan

ce Activities

= Mow grass to 3 or 4 inches high
= Inspect for, and correct, formation of rills and
gullies

= Clean out sediment accumulation in channel
= Ensure that vegetation remains well
established

ICredited pollutant load removal
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Often found along roadsides, parking lots, and property boundaries, open channels can provide
stormwater conveyance, capture and/or treatment (Figure 4.33). One of the most visible stormwater
BMPs, they are often part of stormwater conveyance systems.

Definition. Vegetated open channels that are designed to capture and treat or convey the design storm
volume (SWRv). Design variants include the following:

0-1 Grass channels
0-2 Dry swales/bioswales
0-3 Wet swales

0-4 Regenerative stormwater conveyance (RSC)

Open channel systems shall not be designed to provide stormwater detention except under extremely
unusual conditions. Open channel systems must generally be combined with a separate facility to meet
detention requirements.

Grass channels (O-1) can provide a modest amount of runoff filtering and volume attenuation within
the stormwater conveyance system resulting in the delivery of less runoff and pollutants than a
traditional system of curb and gutter, storm drain inlets, and pipes (see Figure 4.34). The performance of
grass channels will vary depending on the underlying soil permeability. Grass channels, however, are not
capable of providing the same stormwater functions as dry swales as they lack the storage volume
associated with the engineered filter media. Their retention performance can be boosted when compost
amendments are added to the bottom of the swale (see Appendix C Soil Compost Amendment
Requirements). Grass channels are a preferable alternative to both curb and gutter and storm drains as
a stormwater conveyance system, where development density, topography, and soils permit.
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Figure 4.34. Grass channel typical plan, profile, and section views (O-1).

Dry swales (0-2), also known as bioswales, are essentially bioretention cells that are shallower,
configured as linear channels, and covered with turf or other surface material (other than mulch and
ornamental plants). The dry swale is a soil filter system that temporarily stores and then filters the
desired design storm volume. Dry swales rely on a premixed filter media below the channel that is
identical to that used for bioretention. In most cases, the runoff treated by the filter media flows into an
underdrain, which conveys treated runoff back to the conveyance system further downstream. The
underdrain system consists of a perforated pipe within a gravel layer on the bottom of the swale,
beneath the filter media. However, if soils are permeable, runoff infiltrates into underlying soils and the
dry swale can be designed without an underdrain as if it were an enhanced bioretention. In either case,
check dams should be constructed to encourage ponding (see Site Topography). Dry swales may appear
as simple grass channels with the same shape and turf cover, while others may have more elaborate
landscaping. Swales can be planted with turf grass, tall meadow grasses, decorative herbaceous cover,
or trees.
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Wet swales (0-3) can provide a modest amount of runoff filtering within the conveyance (see Figure
4.36). These linear wetland cells often intercept shallow groundwater to maintain a wetland plant
community. The saturated soil and wetland vegetation provide an ideal environment for gravitational
settling, biological uptake, and microbial activity. On-line or off-line cells are formed within the channel
to create saturated soil or shallow standing water conditions (typically less than 6 inches deep).
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Figure 4.36. Example of a wet swale (O-3).
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Regenerative Stormwater Conveyance (0-4). RSC is a unique conveyance practice that can be used in
locations where other conveyance practices are infeasible, or as a restoration practice for eroded or
degraded outfalls and drainage channels (Figure 4.37). RSC utilizes a series of shallow aquatic pools,
riffle weir grade controls, native vegetation and underlying sand and woodchip beds to treat, detain,
and convey storm flow. It can be used in places where grades make traditional stormwater practices
difficult to implement. Because of the regional topography and waters of the state limitations, RSC
Systems will have limited application in the Southern Lowcountry. RSC Systems combine features and
treatment benefits of Swales, Infiltration, Filtering and Wetland practices. In addition, they are designed
to convey flows associated with larger storm events in a non-erosive manner, which results in a
reduction of channel erosion impacts commonly encountered at conventional stormwater outfalls and
headwater stream channels.

= Design Water Surface

Pools = 0% Slope
Figure 4.37. Example of Regenerative Stormwater Conveyance (O-4).

4.9.1 Open Channel Feasibility Criteria
Open channel systems are primarily applicable for land uses, such as roads, highways, and residential
development. Some key feasibility issues for open channels include the following:

Contributing Drainage Area. The maximum CDA to an open channel should be 2.5 acres, preferably less.

When open channels treat and convey runoff from CDAs greater than 2.5 acres, the velocity and flow
depth through the channel often becomes too great to treat runoff or prevent erosion in the channel.
The design criteria for maximum channel velocity and depth are applied along the entire length (see
Section 4.9.4 Open Channel Design Criteria). Dry Swales should be approximately 3%—10% of the size of
the CDA, depending on the amount of impervious cover. Wet swale footprints usually cover about 5%—
15% of their CDA.

Available Space. Open channel footprints can fit into relatively narrow corridors between utilities,
roads, parking areas, or other site constraints. Grass channels can be incorporated into linear
development applications (e.g., roadways) by utilizing the footprint typically required for an open
section drainage feature. The footprint required will likely be greater than that of a typical conveyance
channel. However, the benefit of the retention may reduce the footprint requirements for stormwater
management elsewhere on the development site.
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Site Topography. Grass channels and wet swales should be used on sites with longitudinal slopes of less
than 4%. Check dams can be used to reduce the effective slope of the channel and lengthen the contact
time to enhance filtering and/or infiltration. Longitudinal slopes of less than 2% are ideal and may
eliminate the need for check dams. However, channels designed with longitudinal slopes of less than 1%
should be monitored carefully during construction to ensure a continuous grade so as to avoid flat areas
with pockets of standing water.

For dry swales, check dams will be necessary regardless of the longitudinal slope to create the necessary
ponding volume.

Land Uses. Open channels can be used in residential, commercial, or institutional development settings.

When open channels are used for both conveyance and water quality treatment, they should be applied
only in linear configurations parallel to the contributing impervious cover, such as roads and small
parking areas. The linear nature of open channels makes them well-suited to treat highway or low- and
medium-density residential road runoff, if there is adequate right-of-way width and distance between
driveways. Typical applications of open channels include the following, as long as CDA limitations and
design criteria can be met:

=  Within a roadway or bicycle path right-of-way;

=  Along the margins of small parking lots;

=  QOriented from the roof (downspout discharge) to the street;
= Disconnecting small impervious areas; and

= Used to treat the managed turf areas of parkland, sports fields, golf courses, and other turf-intensive
land uses, or to treat CDAs with both impervious and managed turf cover (such as residential streets
and yards).

Open channels are not recommended when residential density exceeds more than four (4) dwelling
units per acre, due to a lack of available land and the frequency of driveway crossings along the channel.

Open channels can also provide pretreatment for other stormwater treatment practices.

Available Hydraulic Head. A minimum amount of hydraulic head is needed to implement open channels
in order to ensure positive drainage and conveyance through the channel. The hydraulic head for wet
swales and grass channels is measured as the elevation difference between the channel inflow and
outflow point. The hydraulic head for dry swales is measured as the elevation difference between the
inflow point and the storm drain invert (unless an infiltration-based design will be used). Dry swales
typically require 3 to 5 feet of hydraulic head since they have both a filter bed and underdrain.

Hydraulic Capacity. Open channels are typically designed as on-line practices that must be designed
with enough capacity to (1) convey runoff from the 25-year design storm at non-erosive velocities, and
(2) contain the 25-year flow within the banks of the swale. This means that the swale’s surface
dimensions are more often determined by the need to pass the 25-year storm events, which can be a
constraint in the siting of open channels within existing rights-of-way (e.g., constrained by sidewalks).

Depth to Water Table. The bottom of dry swales and grass channels must be at least 0.5 feet above the
seasonally high groundwater table, to ensure that groundwater does not intersect the filter bed, since
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this could lead to groundwater contamination or practice failure. It is permissible for wet swales to
intersect the water table.

Soils. Soil conditions do not constrain the use of open channels, although they do dictate some design
considerations:

= Dry swales in soils with low infiltration rates may need an underdrain. Designers must verify site-
specific soil permeability at the proposed location using the methods for on-site soil investigation
presented in Appendix B Geotechnical Information Requirements for Underground BMPs to
eliminate the requirements for a dry swale underdrain.

= Grass channels situated on low-permeability soils may incorporate compost amendments to
improve performance (see Appendix C Soil Compost Amendment Requirements).

=  Wet swales work best on the more impermeable HSG C or D soils.

= At infill soil locations, geotechnical investigations are required to determine if the use of an
impermeable liner and underdrain are necessary for open channel designs.

Utilities. Typically, utilities can cross linear channels if they are specially protected (e.g., double-casing).
Interference with underground utilities should be avoided, if possible. When large site development is
undertaken, the expectation of achieving avoidance will be high. Conflicts may be commonplace on
smaller sites and in the PROW. Where conflicts cannot be avoided, these guidelines shall be followed:

= Consult with each utility company on recommended offsets that will allow utility maintenance work
with minimal disturbance to the BMP.

=  Whenever possible, coordinate with utility companies to allow them to replace or relocate their
aging infrastructure while BMPs are beingimplemented.

=  BMP and utility conflicts will be a common occurrence in PROW projects. However, the standard
solution to utility conflict should be the acceptance of conflict provided sufficient soil coverage over
the utility can be assured.

= Additionally, when accepting utility conflict into the BMP design, it is understood that the BMP will
be temporarily impacted during utility maintenance but restored to its original condition.

Avoidance of Irrigation or Baseflow. Open channels should be located so as to avoid inputs of springs,
irrigation systems, chlorinated wash-water, or other dry weather flows.

Setbacks. To avoid the risk of seepage, stormwater cannot flow from the open channel reservoir layer or
via baseflow to the traditional pavement base layer, existing structure foundations, or future
foundations which may be built on adjacent properties Open channels should be set back at least 10
feet down-gradient from building foundations and property lines, 50 feet from septic system fields and
150 feet from public or private drinking water wells. The 10-foot building setback may be relaxed if an
impermeable building liner is installed.

Pollutant Hotspot Land Use. In areas where higher pollutant loading is likely (i.e. oils and greases from
fueling stations or vehicle storage areas, sediment from un-stabilized pervious areas, or other pollutants
from industrial processes), appropriate pretreatment, such as an oil- water separator or filtering device
must be provided. These pretreatment facilities should be monitored and maintained frequently to
avoid negative impacts to the channel and subsequent water bodies.
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Runoff from hotspot land uses must not be treated with infiltrating dry swales due to the potential
interaction with the water table and the risk that hydrocarbons, trace metals, and other toxic pollutants
could migrate into the groundwater. An impermeable liner must be used for filtration of hotspot runoff
for dry swales.

Grass channels can typically be used to convey runoff from stormwater hotspots, but they do not qualify
as a hotspot treatment mechanism. Wet swales are not recommended to treat stormwater hotspots,
due to the potential interaction with the water table and the risk that hydrocarbons, trace metals, and
other toxic pollutants could migrate into the groundwater.

On sites with existing contaminated soils, infiltration is not allowed; dry and wet swales on these
hotspots must include an impermeable liner.

Feasibility. Open channels are ideally suited to the Southern Lowcountry environment, since open
channel drainage is often the norm due to the flat topography. Depending on underlying soil and other
characteristics, however, a specific open channel option may be the most appropriate. For example, the
wet swale design option is most suited to areas with elevated groundwater tables, while dry swales and
grassed channels are best suited for sandy soils of the coastal plain.

Economic Considerations. While most open channel designs provide relatively small water quality
credits when compared with other stormwater practices, they nevertheless provide greater quality
benefits than traditional conveyance designs, such as curb and gutter.

4.9.2 Open Channel Conveyance Criteria

The bottom width and slope of a grass channel must be designed such that the velocity of flow from the
design storm provides a minimum hydraulic residence time (average travel time for a particle of water
through a waterbody) of 9 minutes for the peak flows from the SWRv or design storm. Check dams may
be used to achieve the needed retention volume, as well as to reduce the flow velocity. Check dams
must be spaced based on channel slope and ponding requirements, consistent with the criteria in
Section 4.9.4 Open Channel Design Criteria.

Open channels must also convey the 25-year storm at non-erosive velocities (generally less than 6 feet
per second) for the soil and vegetative cover provided. The final designed channel shall provide 6 inches
minimum freeboard above the designated water surface profile of the channel. The analysis must
evaluate the flow profile through the channel at normal depth, as well as the flow depth over top of the
check dams.

RSC systems are typically designed to convey larger storm events, up to and including the 100- year
storm event.

4.9.3 Open Channel Pretreatment Criteria
Pretreatment is required for open channels to dissipate energy, trap sediments, and slow down the
runoff velocity.

The selection of a pretreatment method depends on whether the channel will experience sheet flow or
concentrated flow. Several options are as follows:
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= Check Dams (channel flow). These energy dissipation devices are acceptable as pretreatment on
small open channels with CDAs of less than 1 acre. The most common form is the use of wooden or
stone check dams. The pretreatment volume stored must be 15% of the designvolume.

= Tree Check Dams (channel flow). These are street tree mounds that are placed within the bottom of
grass channels up to an elevation of 9 to 12 inches above the channel invert. One side has a gravel
or river stone bypass to allow runoff to percolate through (Cappiella et al, 2006). The pretreatment
volume stored must be 15% of the design volume.

=  Grass Filter Strip (sheet flow). Grass filter strips extend from the edge of the pavement to the
bottom of the open channel at a slope of 5H:1V or flatter. Alternatively, provide a combined 5 feet
of grass filter strip at a maximum 5% (20H:1V) cross slope and 3H:1V or flatter side slopes on the
open channel.

= Gravel or Stone Diaphragm (sheet flow). The gravel diaphragm is located at the edge of the
pavement or the edge of the roadway shoulder and extends the length of the channel to pretreat
lateral runoff. This requires a 2- to 4-inch elevation drop from a hard-edged surface into a gravel or
stone diaphragm. The stone must be sized according to the expected rate ofdischarge.

= Gravel or Stone Flow Spreaders (concentrated flow). The gravel flow spreader is located at curb
cuts, downspouts, or other concentrated inflow points, and should have a 2- to 4-inch elevation
drop from a hard-edged surface into a gravel or stone diaphragm. The gravel should extend the
entire width of the opening and create a level stone weir at the bottom or treatment elevation of
the channel.

= |nitial Sediment Forebay (channel flow). This grassed cell is located at the upper end of the open
channel segment with a recommended 2:1 length to width ratio and a storage volume equivalent to
at least 15% of the total design storm volume. If the volume of the forebay will be included as part
of the dry swale storage volume, the forebay must de-water between storm events. It cannot have a
permanent ponded volume.

4.9.4 Open Channel Design Criteria
Channel Geometry. Design guidance regarding the geometry and layout of open channels is provided
below:

=  Open channels should generally be aligned adjacent to and the same length as the CDA identified for
treatment.

=  Open channels should be designed with a trapezoidal or parabolic cross section. A parabolic shape is
preferred for aesthetic, maintenance, and hydraulic reasons.

= The bottom width of the channel should be between 4 to 8 feet wide to ensure that an adequate
surface area exists along the bottom of the swale for filtering. If a channel will be wider than 8 feet,
the designer must incorporate benches, check dams, level spreaders, or multi-level cross sections to
prevent braiding and erosion along the channel bottom.

= Open-channel side slopes should be no steeper than 3H:1V for ease of mowing and routine
maintenance. Flatter slopes are encouraged, where adequate space is available, to enhance
pretreatment of sheet flows entering the channel.

= RSC has several specific ggometry requirements, which are outlined in RSC Sizing below.

Item 6.

329




Check dams. Check dams may be used for pretreatment, to break up slopes, and to increase the
hydraulic residence time in the channel. Design requirements for check dams are as follows:

=  Check dams should be spaced based on the channel slope, as needed to increase residence time,
provide design storm storage volume, or any additional volume attenuation requirements. In typical
spacing, the ponded water at a downhill check dam should not touch the toe of the upstream check
dam. More frequent spacing may be desirable in dry swales to increase the pondingvolume.

=  The maximum desired check dam height is 12 inches, for maintenance purposes. However, for some
sites, a maximum of 18 inches can be allowed, with additional design elements to ensure the
stability of the check dam and the adjacent and underlying soils.

= Armoring may be needed at the downstream toe of the check dam to preventerosion.

=  Check dams must be firmly anchored into the side-slopes to prevent outflanking; check dams must
also be anchored into the channel bottom so as to prevent hydrostatic head from pushing out the
underlying soils.

= Check dams must be designed with a center weir sized to pass the channel design storm peak flow
(25-year storm event for man-made channels).

=  For grass channels, each check dam must have a weep hole, or similar drainage feature, so it can
dewater after storms. This is not appropriate for dry swales.

= Check dams should be composed of wood, concrete, stone, compacted soil, or other non-erodible
material, or should be configured with elevated driveway culverts.

= |ndividual channel segments formed by check dams or driveways should generally be at least 25 to
40 feet in length.

Check dams for grass channels must be spaced to reduce the effective slope to less than 2%, as
indicated in Table 4.32.

Table 4.32. Typical Check Dam Spacing to Achieve Effective Channel Slope
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Check Dam Spacing to Achieve Effective Slope ¢
Channel Long/it)udinal Slope Effective Slope of 2% Effective Slope of 0%-1%
’ (ft) (ft)

0.5 -

1.0 -

15 - 67-200
2.0 - 50-100
2.5 200 40-67
3.0 100 33-50
3.5 67 30-40
4.0 50 25-33
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4.5¢ 40 20-30

5.0¢ 40 20-30

2 All check dams require a stone energy dissipator at the downstream toe.

®Check dams require weep holes at the channel invert. Swales with slopes less than 2% will require
multiple weep holes (at least 3) in each check dam.

¢Assumed check dam height is 12 inches. The spacing dimension is half of the above distances if a 6-
inch check dam is used.

40pen channels with slopes greater than 4% require special design considerations, such as drop
structures to accommodate greater than 12-inch high check dams (and therefore a flatter effective
slope), in order to ensure non-erosive flows.

Ponding Depth. Check dams must be used in dry swales to create ponding cells along the length of the
channel. The maximum ponding depth in a dry swale must not exceed 18 inches. Minimum surface
ponding depth is 3 inches (averaged over the surface area of the open channel). In order to increase the
ponding depth, it may be necessary or desirable to space check dams more frequently than is shown in
Table 4.32.

Dry Swale Filter Media. Dry swales require replacement of native soils with a prepared filter media. The
filter media provides adequate drainage, supports plant growth, and facilitates pollutant removal within
the dry swale. At least 18 inches of filter media must be added above the choker stone layer (and no
more than 6 feet) to create an acceptable filter. The recipe for the filter media is identical to that used
for bioretention and is provided in Section 4.1 Bioretention. The batch receipt confirming the source of
the filter media should be submitted to the Beaufort County Public Works Department inspector. One
acceptable design adaptation is to use 100% sand for the first 18 inches of the filter and add a
combination of topsoil and compost, as specified in Appendix C Soil Compost Amendment
Requirements, for the top 4 inches, where turf cover will be maintained.

Dry Swale Drawdown. Dry swales must be designed so that the desired design storm volume is
completely filtered within 72 hours, using the equations specified in Section 4.9.6 Open Channel
Construction Sequence.

Dry Swale Underdrain. Some dry swale designs will not use an underdrain (where soil infiltration rates
meet minimum standards). See Section 4.9.1 Open Channel Feasibility Criteria for more details. When
underdrains are necessary, they should have a minimum diameter of 4 to 6 inches and be encased in a
12-inch deep gravel bed. Two layers of stone should be used. A choker stone layer, consisting of No. 8 or
No. 89 stone at least 3 inches deep, must be installed immediately below the filter media. Below the
choker stone layer, the underdrain must be encased (a minimum of 2 inches above and below the
underdrain) in a layer of clean, double-washed ASTM D448 No.57 or smaller (No. 68, 8, or 89) stone. The
maximum depth of the underdrain stone layer combined with the choking layer is 12 inches, and it
cannot extend beyond the surface dimensions of the dry swale filter media.

Impermeable Liner. An impermeable liner is not typically required, although it may be utilized in fill
applications where deemed necessary by a geotechnical investigation, on sites with contaminated soils,
or on the sides of the practice to protect adjacent structures from seepage. Use a PVC geomembrane
liner or an equivalent of an appropriate thickness (follow manufacturer’s instructions for installation).
Field seams must be sealed according to the liner manufacturer’s specifications. A minimum 6-inch
overlap of material is required at all seams.
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Dry Swale Observation Well. A dry swale must include well-anchored, 4- to 6-inch diameter PVC pipe
observation wells along the length of the swale. For a dry swale with an underdrain, the wells should be

tied into any Ts or Ys in the underdrain system and must extend upward above the surface of the
ponding. These observation wells may double as clean outs. For an infiltrating dry swale, the
observation well should be perforated in the gravel layer only.

Grass Channel Material Specifications. The basic material specifications for grass channels are outlined

in Table 4.33.

Table 4.33. Grass Channel Material Specifications

Item 6.

Component

Specification

Grass

A dense cover of water-tolerant, erosion-resistant grass. The selection of an appropriate
species or mixture of species is based on several factors including climate, soil type,
topography, and sun or shade tolerance.

Grass species should have the following characteristics:

= Adeep root system to resist scouring;

= A high stem density with well-branched top growth;

= Water-tolerance;

®  Resistance to being flattened by runoff;

= An ability to recover growth following inundation; and

Check Dams

Check dams should be constructed of a non-erodible material such as wood, gabions,
riprap, or concrete.

Wood used for check dams should consist of pressure-treated logs or timbers or water-
resistant tree species such as cedar, hemlock, swamp oak, or locust.

Computation of check dam material is necessary, based on the surface area and depth
used in the design computations.

Diaphragm

Pea gravel used to construct pretreatment diaphragms must consist of washed, open-
graded, course aggregate between 3 and 10 mm in diameter.

Erosion Control
Fabric

Where flow velocities dictate, biodegradable erosion control netting or mats that are
durable enough to last at least two growing seasons must be used.

Dry Swale Material Specifications. For additional material specifications pertaining to dry swales,
designers should consult Section 4.1.4 Bioretention Design Criteria and Table 4.34.

Table 4.34. Dry Swale Material Specifications

Material Specification Notes
Filter Media to contain: ' o
Eilter Media 80%—90% sand To account for settling/compaction, it is
. o recommended that 110% of the plan
Composition 10%—20% soil fines

volume be utilized.
Maximum 10% clay
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Material

Specification Notes

3%—5% organic matter

Filter Media Testing

P content = 5 to 15 mg/kg (Mehlich 1)
or See Section 4.3.4 Bioretention, for
18 to 40 mg/kg (Mehlich IIl) additional filter media information.
CEC > 5 milliequivalents per 100 grams

Geotextile

Geotextile fabric meeting the following specifications:

AASHTO M-288 Class 2, latest edition

Has a permeability of at least an order of magnitude (10 times) higher than the soil
subgrade permeability.

Apply along sides of the filter media only and do not apply along the swale
bottom.

Choking Layer

A 2- to 4-inch layer of choker stone (typically No. 8 or No. 89 washed gravel) laid
above the underdrain stone.

Underdrain Stone Layer

Stone must be double-washed and clean and free of all fines (ASTM D448 No. 57 or
smaller stone).

Underdrains and
Cleanouts

Install perforated pipe for the full length

4-inch or 6-inch rigid schedule 40 PVC
Inch or b-Inch rigid schedule of the dry swale cell.

pipe, with 3 or 4 rows of 3/8-inch

Use non-perforated pipe, as needed, to
perforations at 6 inches on center. P PP

connect with the storm drain system.

Observation Wells

4-inch or 6-inch rigid schedule 40 PVC For dry swales with underdrains, tie the
pipe non-perforated observation well to the
underdrain via T or Y connection. This

For dry swales without an underdrain, the
pipe should only be perforated in the
gravel layer. The observation wells should
extend to the top of ponding.

observation well can double as a cleanout.

Impermeable Liner

Where appropriate, use a PVC geomembrane liner or equivalent.

Vegetation Plant species as specified on the landscaping plan.
Use non-erosive material, such as wood, gabions, riprap, or concrete.
Check Dams Wood used for check dams should consist of pressure-treated logs or timbers,

or water-resistant tree species, such as cedar, hemlock, swamp oak, or locust.

Erosion Control Fabric

Where flow velocities dictate, use woven biodegradable erosion control fabric or
mats (EC2) that are durable enough to last at least 2 growing seasons.

RSC Material Specifications. RSC has several design elements that are unique to this practice. The
practice includes riffle and pool segments, underlain with a sand/ wood chip bed, and with a top
dressing of compost and plant material. Table 4.35 outlines the materials needed for this practice.
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Table 4.35. Regenerative Stormwater Conveyance System Material Specifications

Material Specification
Footer Should have a natural appearance and be equivalent in size to Class 3 Rip Rap (aver- age
Boulders diameter 26.4 inches)
Cobble Should have a natural appearance and a minimum diameter of 6”

The sand component of the sand/wood chip bed should meet the AASHTO- M-6 or
ASTM-C-33, 0.02 inches to 0.04 inches in size. Sand shall be a silica-based coarse
aggregate. Substitutions such as Diabase and Gray- stone (AASHTO) #10 are not
acceptable. No calcium carbonate or dolomitic sand substitutions are acceptable.
Sand/ No “rock dust” can be used for sand. Locally-approved pulverized glass may be
Woodchip Bed substituted if the local authority undertakes testing to verify compliance with the
particle size specification. No art glass shall be used for a pulverized glass material.

For woodchips, use aged, shredded hardwood chips/mulch. The woodchips should
be added to the sand mix, approximately 20 percent by volume, to increase the
organic content and promote plant growth and sustainability.

Choker Stone The choker stone layer between the sand bed and the bank run gravel should be clean,
washed #8 or #78 stone.

Bank Run The bank run gravel layer that is placed beneath and above the sand bed/choker stone

Gravel layers should be constructed using clean, washed # 5 or # 57 coarse aggregate.

The compost used as a top dressing over the RSC System should consist of a 100%
organic compost, with a pH of between 6.0 and 7.0, a moisture content of between 30
and 55%, and a particle size of 0.25 inches or less. (See Appendix C for compost
specifications)

Compost

The wood chips used within the sand bed should consist of double-shredded or double-
Wood Chips ground hardwood mulch that is free of dyes, chromated copper arsenate and other
preservatives.

Plant Plants should be native species, appropriate to the planting/wetness zone where they
Materials are located.

Wet Swale Design Issues. The following criteria apply to the design of wet swales:

=l

The average normal pool depth (dry weather) throughout the swale must be 6 inches orless.

The maximum temporary ponding depth in any single wet swale cell must not exceed 18 inches
at the most downstream point (e.g., at a check dam or driveway culvert).

Check dams should be spaced as needed to maintain the effective longitudinalslope.
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Individual wet swale segments formed by check dams or driveways should generally be atleast
25 to 40 feet in length.

Wet swale side slopes should be no steeper than 4H:1V to enable wetland plant growth. Flatter
slopes are encouraged where adequate space is available, to enhance pretreatment of sheet
flows entering the channel. Under no circumstances are side slopes to steeper than3H:1V.

Grass Channel Enhancement using Compost Soil Amendments. Soil compost amendments serve to
increase the retention capability of a grass channel. The following design criteria apply when compost
amendments are used:

The compost-amended strip must extend over the length and width of the channel bottom, and
the compost must be incorporated to a depth as outlined in Appendix C Soil Compost
Amendment Requirements.

For grass channels on steep slopes, it may be necessary to install a protective biodegradable
erosion control mat to protect the compost-amended soils. Care must be taken to consider the
erosive characteristics of the amended soils when selecting an appropriate erosion control mat.

Grass Channel Sizing. Unlike other BMPs, grass channels are designed based on a peak rate of flow.
Designers must demonstrate channel conveyance and treatment capacity in accordance with the
following guidelines:

Hydraulic capacity should be verified using Manning’s Equationor an accepted equivalent
method, such as erodibility factors and vegetal retardance.

The flow depth for the peak flow generated by the SWRv must be maintained at 4 inches or less.

P W1

Manning’s “n” value for grass channels is 0.2 for flow depths up to 4 inches, decreasing to 0.03
at a depth of 12 inches and above, which would apply to the 2- to 25-year storms if an on-line
application (Haan et. al, 1994).

Peak flow rates for the 25-year frequency storm must be non-erosive, in accordance withTable
4. 37 (see Section 4.9.5 Open Channel Landscaping Criteria), or subject to a site-specific analysis
of the channel lining material and vegetation; and the 25-year peak flow rate must be contained
within the channel banks (with a minimum of 6 inches of freeboard).

Calculations for peak flow depth and velocity must reflect any increase in flow along the length
of the channel, as appropriate. If a single flow is used, the flow at the outlet must be used.

The hydraulic residence time (e.g., the average travel time for a particle of water through a
waterbody) must be a minimum of 9 minutes for the peak flows from the SWRv or design storm
(Mar et al., 1982; Barrett et al., 1998; Washington State Department of Ecology, 2005). If flow
enters the swale at several locations, a 9-minute minimum hydraulic residence time must be
demonstrated for each entry point, using Equation 4.13 through Equation 4.17.

The bottom width of the grass channel is therefore sized to maintain the appropriate flow geometry as

follows:

Item 6.
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Equation 4. 13 Manning’s Equation

1.49
W= (—2) x DD2/3 x §51/2
DD
Where:
% = flow velocity (ft/s)
n = roughness coefficient (0.2, or as appropriate)
D = flow depth (ft) (Note: D approximates hydraulic radius for shallow flows)
S = channel slope (ft/ft)

Equation 4. 14 Continuity Equation
00 =W x (WW+3xDD) xD
where:

= design storm peak flow rate (cfs)

= design storm flow velocity (ft/s)

channel bottom width (ft)

= flow depth (ft)

(Note: Channel width (W) plus 3 times the depth (D) represents the average width of a
trapezoidal channel with 3H:1V side slopes. Average width multiplied by depth equals the cross-
sectional flow area.)

SER
[l

Combining Equation 4.13 and Equation 4.14, and rewriting them provides a solution for the minimum
width (Equation 4.15):

Equation 4. 15 Minimum Width

DD xQQ

W = -~
1.49 X D)5/3 x §51/2

(3 x D)

where:

= channel bottom width (ft)

= roughness coefficient (0.2, or as appropriate)
design storm peak flow rate (cfs)

= flow depth (ft)

= channel slope (ft/ft)

MDDB%
"

Equation 4.16 provides the corresponding velocity:
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Equation 4. 16 Corresponding Velocity

Q0

W=
(WW 43 xDD) x DD

where:

= design storm flow velocity (ft/s)
= design storm peak flow rate (cfs)
channel bottom width (ft)

= flow depth (ft)

OsO <
]

The width, slope, or Manning’s “n” value can be adjusted to provide an appropriate channel design for
the site conditions. However, if a higher density of grass is used to increase the Manning’s “n” value and
decrease the resulting channel width, it is important to provide material specifications and construction
oversight to ensure that the denser vegetation is actually established. Equation 4.17 can then be used to
ensure adequate hydraulic residence time.

Equation 4. 17 Grass Channel Length for Hydraulic Residence Time of 9 minutes (540 seconds)
LL =540 X VV
where:

L
%

minimum swale length (ft)
flow velocity (ft/s)

The storage volume (Sv) provided by the grass channel is equal to the total runoff from the design storm
(typically SWRv) used to size the channel (conveyed at a depth of 4 inches or less), as shown in Equation
4.18.

Equation 4. 18 Grass Channel Storage Volume
SSRR = DDDDONIDDDDSSIDDODDD
where:

Sv
DesignStorm

total storage volume of grass channel (ft3)
SWRv or other design storm volume (ft3)
(e.g., portion of the SWRv)

Dry Swale Sizing. Dry swales are typically sized to capture the SWRv or larger design storm volumes in
the surface ponding area, filter media, and gravel reservoir layers of the dry swale.

Total storage volume of the BMP is calculated using Equation 4.19.
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Equation 4. 19 Dry Swale Storage Volume

SShR = SSSSbbbbaaaabbbb X qddbbmmmmmmaa X mbbmmmmmmaa) + WQgrmaggmmgg X nnggrmaggmmggwl_ (SSSSaaggmmrraaggmm X ddppbbppmmmppgg)

where:
Sv = total storage volume of dry swale (ft3)
SAbottom = bottom surface area of dry swale (ft?)
Omedia = depth of the filter media, including mulch layer (ft)
Nmedia = effective porosity of the filter media (typically 0.25)
dgravel = depth of the underdrain and underground storage gravel layer,
including choker stone (ft)
Ngravel = effective porosity of the gravel layer (typically 0.4)
SAaverage = average surface area of the dry swale (ft?)
typically, where SA:,is the top surface area of dry swale,
SA _ SAbottom + SAtog
average — 2
Aponding = the maximum ponding depth of the dry swale (ft)

Equation 4.19 can be modified if the storage depths of the filter media, gravel layer, or ponded water
vary in the actual design or with the addition of any surface or subsurface storage components (e.g.,
additional area of surface ponding, subsurface storage chambers, etc.). The maximum depth of ponding
in the dry swale must not exceed 18 inches. If storage practices will be provided off-line or in series with
the dry swale, the storage practices should be sized using the guidance in Section 0 Storage Practices.

Dry swales can be designed to address, in whole or in part, the detention storage needed to comply with
channel protection and/or flood control requirements. The Sv can be counted as part of the 2- to 25-
year runoff volumes to satisfy stormwater quantity control requirements.

Note: To increase the storage volume of a dry swale, the ponding surface area may be increased beyond
the filter media surface area. However, the top surface of the BMP (at the top of the ponding elevation)
may not be more than twice the size of surface area of the filter media (SAsottom)-

Wet Swale Sizing. Wet swales can be designed to capture and treat the SWRv remaining from any
upstream stormwater retention practices. The storage volume is made up of the temporary and
permanent storage created within each wet swale cell. This includes the permanent pool volume and up
to 12 inches of temporary storage created by check dams or other design features that has 24 hours
extended detention.

The storage volume (Sv) of the practice is equal to the volume provided by the pond permanent pool
plus the 24-hour extended detention (ED) volume provided by the practice (Equation 4.20). The total Sv
cannot exceed the design SWRv.

Equation 4. 20 Wet Swale Storage Volume

SRR = PPODDDA ppDDDDDDppDDR00NND ppl00Dy RRDDgvuDDDD + 24 RubbwDD EEDD ARDDywvDDI)
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RSC Sizing. RSC design is an iterative process in which the channel is sized to convey the 100-year storm
event, using manning’s equation for parabolic channels.

Some key RSC sizing considerations include the following:

One control structure and pool (riffle-pool) combination is needed for each foot of elevation
difference along the channel.
The length of each grade control structure or pool is determined by Equation4.21

Item 6.
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Equation 4. 21 Riffle Pool Length

" B Lermmffffggmm
A CEEyDRRIDNDDDD CCgpDDDDOD) X 2

where:

surface length of each pool (ft)
total length of riffle pool (ft)
difference in elevation between pool and bottom pool (ft)

Lpoo/
Lrigsie
Elevation Change

¢ |n areas with steep slopes (10% or greater) the length of the pool or riffle may be small (<10’). In
these locations, cascades may be needed as a part of the system design.

¢ The minimum width of grade control structures should be 8 ft and the width should be equal to 10
times the channel depth (Figure 4.38).

e The depth of flow in the riffle sections should be less than 4 inches.

e Cobbles in the riffle section should be sized so that the velocity of the 100-year storm is non-erosive
(Table 4.36).

W (8 ft. min.)

Riffle Section through Cobble
Figure 4.38. Typical Width and Depth of Riffle Sections (Anne Arundel County, 2011).
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Table 4.36. Maximum Allowable Velocity

Item 6.

N Allowable velocit
Cobble size (in) (t/5) y
4 5.8
5 6.4
6 6.9
7 7.4
8 7.9
9 8.4
10 8.8
11 9.2
12 9.6
15 10.4

e Pools should be between 1.5 and 3 feet deep, and equal to the width of the rifflesections.

e The RSC system is underlain with a sand bed with a 1-5 foot depth and a width between 4 and 14
feet.

¢ The downstream edge of the riffle should incorporate a series of boulders in a parabolic shape.

¢ Place a cobble apron below the riffle section to allow for a stable transition between the riffle
section and the downstream pools when the pools are dry. The cobble apron should be
approximately 5 feet wide and 3 feet long.

The total Sv in the RSC system (available for water quality treatment) is determined by Equation 4.22.

Equation 4.22 RSC Systems Storage Volume

SSRR= prbbbbgg + Wssaappmmbbmmmm

where:
Sv = total storage volume of RSC system (ft3)
Vool = volume in pools (ft3)
Visandbed = volume in sand bed (ft®), use effective porosity of 0.25

4.9.5 Open Channel Landscaping Criteria

All open channels must be stabilized to prevent erosion or transport of sediment to receiving practices
or drainage systems. There are several types of grasses appropriate for dry open channels (grass
channels and dry swales). These are listed in Table 4.37. Designers should choose plant species that can
withstand both wet and dry periods and relatively high velocity flows for planting within the channel.
Designers should ensure that the maximum flow velocities do not exceed the values listed in the table
for the selected grass species and the specific site slope. For more information on stabilization seeding,
see the Charleston County Stabilization Specifications.
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Table 4.37. Recommended Vegetation for Open Channels
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. Maximum Velocity (ft/s)
Vegetation Type Slope (%)
Erosion Resistant Soil Easily Eroded Soil
05 8 6
Bermuda Grass 5-10 7 5
>10 6 4
05 7 5
Kentucky Bluegrass 5-10 6 4
>10 5 3
0-5 6 4
Tall Fescue Grass Mixture
5-10 4 3
Annual and Perennial Rye 05 4 3
Sod 4 3

Source: USDA, TP-61, 1954; Roanoke Virginia, Stormwater Design Manual, 2008

Wet swales should be planted with grass and wetland plant species that can withstand both wet and dry
periods as well as relatively high velocity flows within the channel. For a list of wetland plant species
suitable for use in wet swales, refer to the wetland panting guidance and plant lists provided in Section 0
Stormwater Wetlands.

Landscape design shall specify proper grass species based on site-specific soils and hydric conditions
present along the channel.

Open channels should be seeded at such a density to achieve a 90% vegetated cover after the second
growing season. Taller and denser grasses are preferable, although the species is less important than
good stabilization and dense vegetative cover.

Grass channels should be seeded and not sodded. Seeding establishes deeper roots and sod may have
muck soil that is not conducive to infiltration. Grass channels should be protected by a biodegradable
erosion control fabric to provide immediate stabilization of the channel bed and banks.

4.9.6 Open Channel Construction Sequence

Design Notes. Channel invert and tops of banks are to be shown in plan and profile views. A cross
sectional view of each configuration and completed limits of grading must be shown for proposed
channels. For proposed channels, the transition at the entrance and outfall is to be clearly shown on
plan and profile views.

Open Channel Installation. The following is a typical construction sequence to properly install open
channels, although steps may be modified to reflect different site conditions or design variations. Grass
channels should be installed at a time of year that is best to establish turf cover without irrigation. For
more specific information on the installation of wet swales, designers should consult the construction
criteria outlined in Section 0 Stormwater Wetlands.
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1. Protection During Site Construction. Ideally, open channels should remain outside the limits
of disturbance during construction to prevent soil compaction by heavy equipment. However, this is
seldom practical, given that the channels are a key part of the drainage system at most sites. In these
cases, temporary soil erosion and sediment controls such as dikes, silt fences, and other erosion control
measures should be integrated into the swale design throughout the construction sequence.
Specifically, barriers should be installed at key check dam locations, and erosion control fabric should be
used to protect the channel. Dry swales that lack underdrains (and rely on infiltration) must be fully
protected by silt fence or construction fencing to prevent compaction by heavy equipment during
construction.

2. Installation. Installation may only begin after the entire CDA has been stabilized with
vegetation. Any accumulation of sediments that does occur within the channel must be removed during
the final stages of grading to achieve the design cross section. Soil erosion and sediment controls for
construction of the channel must be installed as specified in the soil erosion and sediment control plan.
Stormwater flows must not be permitted into the channel until the bottom and side slopes are fully
stabilized.

3. Grading. Grade the grass channel to the final dimensions shown on the plan. Excavators or
backhoes should work from the sides to grade and excavate the open channels to the appropriate
design dimensions. Excavating equipment should have scoops with adequate reach so they do not have
to sit inside the footprint of the open channel area. If constructing a dry swale, the bottom of the swale
should be ripped, rototilled or otherwise scarified to promote greaterinfiltration.

4. Placing Stone Layer (for dry swales). If constructing a dry swale, place an acceptable
geotextile fabric on the underground (excavated) sides of the dry swale with a minimum 6-inch overlap.
Place the stone needed for storage layer over the filter bed. Add the perforated underdrain pipe. Add
the remaining stone jacket, and then pack No. 57 stone (clean, double-washed) to 3 inches above the
top of the underdrain, and then add 3 inches of pea gravel as a filter layer. Add the filter media in 12-
inch lifts until the desired top elevation of the dry swale is achieved. Water thoroughly and add
additional media as needed where settlement hasoccurred.

5. Add Amendments (optional, for grass channels). Add soil amendments as needed. Till the
bottom of the grass channel to a depth of 1 foot and incorporate compost amendments according to
Appendix C Soil Compost Amendment Requirements.

6. Install Check Dams. Install check dams, driveway culverts and internal pretreatment
features as shown on the plan. Fill material used to construct check dams should be placed in 8- to 12-
inch lifts and compacted to prevent settlement. The top of each check dam must be constructed level at
the design elevation.

7. Hydro-seed. Hydro-seed the bottom and banks of the open channel, and peg in erosion
control fabric or blanket where needed. After initial planting, a biodegradable erosion control fabric
should be used, conforming the South Carolina BMP Handbook (SDHEC, 2005).

8. Plant. Plant landscaping materials as shown in the landscaping plan, and water them weekly
during the first 2 months. The construction contract should include a care and replacement warranty to
ensure that vegetation is properly established and survives during the first growing season following
construction.

9. Final Inspection. A qualified professional should conduct the final construction inspection
and develop a punch list for facility acceptance.

Item 6.
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Open Channel Construction Supervision. Supervision during construction is recommended to ensure
that the open channel is built in accordance with these specifications.

Construction phase inspection checklist is available in Appendix E Construction Inspection Checklists.

Some common pitfalls can be avoided by careful construction supervision that focuses on the following
key aspects of dry swale installation:

=  Make sure the desired coverage of turf or erosion control fabric has been achieved following
construction, both on the channel beds and their contributing side-slopes.

= Inspect check dams and pretreatment structures to make sure they are at correct elevations, are
properly installed, and are working effectively.

=  For dry swale designs:

Check the filter media to confirm that it meets specifications and is installed to the correct
depth.

Check elevations, such as the invert of the underdrain, inverts for the inflow and outflow points,
and the ponding depth provided between the surface of the filter bed and the overflow
structure.

Ensure that caps are placed on the upstream (but not the downstream) ends of the underdrains.

Check that outfall protection/energy dissipation measures at concentrated inflow and outflow
points are stable.

The real test of an open channel occurs after its first big storm. The post-storm inspection should focus
on whether the desired sheet flow, shallow concentrated flows or fully concentrated flows assumed in
the plan actually occur in the field. Minor adjustments are normally needed as part of this post-storm
inspection (e.g., spot reseeding, gully repair, added armoring at inlets, or realignment of outfalls and
check dams). Also, a qualified professional should check that dry swale practices drain completely within
the 72-hour drawdown period.

4.9.7 Open Channel Maintenance Criteria

Maintenance is a crucial and required element that ensures the long-term performance of open
channels. Once established, grass channels have minimal maintenance needs outside of the spring
cleanup, regular mowing, repair of check dams, and other measures to maintain the hydraulic efficiency
of the channel and a dense, healthy grass cover. Dry swale designs may require regular pruning and
management of trees and shrubs. The surface of dry swale filter beds can become clogged with fine
sediment over time, but this can be alleviated through core aeration or deep tilling of the filter bed.
Additional effort may be needed to repair check dams, stabilize inlet points, and remove deposited
sediment from pretreatment cells. Table 4.38 provides a schedule of typical maintenance activities
required for open channels.
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Table 4.38.Typical Maintenance Activities and Schedule for Open Channels

Item 6.

Schedule Maintenance Activity
As needed Mow grass channels and dry swales during the growing season to maintain grass heights
in the 4- to 6-inch range.
Ensure that the CDA, inlets, and facility surface are clear of debris.
Ensure that the CDA is stabilized. Perform spot-reseeding if where needed.
Quarterly Remove accumulated sediment and oil/grease from inlets, pretreatment devices, flow

diversion structures, and overflow structures.
Repair undercut and eroded areas at inflow and outflow structures.

Annual inspection

Add reinforcement planting to maintain 90% turf cover. Reseed areas of dead vegetation.

Remove any accumulated sand or sediment deposits behind check dams.

Inspect upstream and downstream of check dams for evidence of undercutting or
erosion. Remove and trash or blockages at weep holes.

Examine channel bottom for evidence of erosion, braiding, excessive ponding, or dead
grass.

Check inflow points for clogging and remove anysediment.

Inspect side slopes and grass filter strips for evidence of any rill or gully erosion and
repair.

Look for any bare soil or sediment sources in the CDA and stabilize immediately.

Maintenance Inspections. Annual inspections by a qualified professional are used to trigger
maintenance operations, such as sediment removal, spot revegetation, and inlet stabilization.
Maintenance inspection checklists for disconnection and the Maintenance Service Completion
Inspection form can be found in Appendix F Maintenance Inspection Checklists.

Waste Material. Waste material from the repair, maintenance, or removal of a BMP or land cover shall
be removed and disposed of in compliance with applicable local, state, and federal law.

4.9.8 Open Channel Stormwater Compliance Calculations
Grass channels are credited with 10% retention for the storage volume (Sv) provided by the practice as
well as 50% TSS, 25% TN, and 30% bacteria removal (see Table 4.39).

Table 4.39. Grass Channel Retention and Pollutant Removal

Retention =10%
TSS Removal =50%
TN Removal =25%
Bacteria Removal =30%
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Grass channels with amended soils are credited with 20% retention for the storage volume (Sv) provided
by the practice as well as 50% TSS, 35% TN, and 30% bacteria removal (Table 4.40).

Table 4.40. Grass Channel on Amended Soils Retention and Pollutant Removal

Item 6.

Retention =20%
TSS Removal =50%
TN Removal =35%
Bacteria Removal =30%

Dry swales are credited with 60% retention for the storage volume (Sv) provided by the practice as well
as 85% TSS, 70% TN, and 80% bacteria removal (Table 4.41).

Table 4.41. Dry Swale Retention and Pollutant Removal

Retention = 60%
TSS Removal =85%
TN Removal =70%
Bacteria Removal = 80%

Wet Swales are credited with 0% retention, but they do receive 80% TSS, 25% TN, and 60% bacteria
removal for the storage volume (Sv) provided by the practice (Table 4.42).

Table 4.42. Wet Swale Retention and Pollutant Removal

Retention =0%
TSS Removal = 80%
TN Removal =25%
Bacteria Removal =60%

RSCs are credited with 0% retention, but they do receive 80% TSS, 40% TN, and 80% bacteria removal

for the storage volume (Sv) provided by the practice (Table 4.43).
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Table 4.43. RSC Retention and Pollutant Removal

Item 6.

Retention =0%
TSS Removal = 80%
TN Removal =40%
Bacteria Removal = 80%

All practices must be sized using the guidance detailed in Section 4.9.4 Open Channel Design Criteria.

Open channels also contribute to peak flow reduction. This contribution can be determined in several

ways. One method is to subtract the storage volume from the total runoff volume for the 2-year through
the 50-year storm events. The resulting reduced runoff volumes can then be used to calculate a reduced
NRCS CN for the site or SDA. The reduced NRCS CN can then be used to calculate peak flow rates for the
various storm events. Other hydrologic modeling tools that employ different procedures may be used as

well.
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4.10 Filtering Systems

Item 6.

Filtering Systems

Definition: Practices that capture and temporarily store the design storm volume and pass it

through a filter bed of sand media. Filtered runoff may be collected and returned to the conveyance
system or allowed to partially infiltrate into the soil.

Site Applicability

BMP Performance Summary

Land Uses Required Footprint WQ Improvement: Moderate to High
TSs?! Total N* Bacteria®
= Urban
Small 80% 30% 80%
= Suburban
Runoff Reductions
Construction Costs Maintenance Burden Volume
High High Low
Maintenance Frequency: SWRv
Routine Non-Routine
0%

At least annually Every 5 years

Advantages/Benefits

Disadvantages/Limitation

= Applicable to small drainage areas

= Good for highly impervious areas

= Good for water quality retrofits to existing
developments

* High maintenance burden

= Not recommended for areas with high
sediment content in stormwater or clay/silt
runoff areas

= Relatively costly

= Possible odor problems, if not maintained

= Limited volume and rate control

Components

Design considerations

= Conveyance

= Pretreatment

= Sand bed (or Filtration) chamber
= Spillway/outlet system(s)

= Liner, as needed

= Typically requires 2 to 10 feet of head

= Maximum CDA of 2-5 acres

= Must drain within 40 hours

= |n karst areas, watertight structure required
= Maintenance access

Maintenance Activities

= Inspect for clogging—rake first inch of sand
= Remove sediment from pretreatment areas

= Replace filter media as needed
= Clean spillway/outlet system(s)

ICredited pollutant load removal
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Stormwater filters are a useful practice to treat stormwater runoff from small, highly impervious sites.
Stormwater filters capture, temporarily store, and treat stormwater runoff by passing it through an
engineered filter media, collecting the filtered water in an underdrain, and then returning it back to the
storm drainage system. Stormwater filters are a versatile option because they consume very little
surface land and have few site restrictions. They provide moderate pollutant removal performance at
small sites where space is limited.

Definition. Practices that capture and temporarily store the design storm volume and pass it through a
filter bed of sand media. Filtered runoff may be collected and returned to the conveyance system or
allowed to partially infiltrate into the soil. Design variants include the following:

F-1 Nonstructural sand filter

F-2 Surface sand filter

F-3 Three-chamber underground sand filter
F-4 Perimeter sand filter

Filters have no retention capability, so designers should consider using up-gradient retention practices,
which have the effect of decreasing the design storm volume and size of the filtering practices. Filtering
practices are also suitable to provide special treatment at designated stormwater hotspots.

Filtering systems are typically not designed to provide stormwater detention, but they may be in some
circumstances. Filtering practices are generally combined with separate facilities to provide this type of
control. However, the three-chamber underground sand filter can be modified by expanding the first (or
settling) chamber, or by adding an extra chamber between the filter chamber and the clear well
chamber to handle the detention volume, which is subsequently discharged at a predetermined rate
through an orifice and weir combination.

A nonstructural or surface sand filter is depicted in Figure 4.39, while Figure 4.40 through Figure 4.45
depict three-chamber underground sand filters.

Perimeter sand filters (Figure 4.46) are enclosed stormwater management practices that are typically
located just below grade in a trench along the 