
Board of Aldermen

Town of Carrboro

Meeting Agenda

Town Hall

301 W. Main St.

Carrboro, NC 27510

Board Chambers - Room 1107:00 PMTuesday, April 16, 2019

7:00-7:05

A. POETRY READING, RESOLUTIONS, PROCLAMATIONS & 

ACKNOWLEDGEMENTS

7:05-7:10

B. ANNOUNCEMENT OF UPCOMING MEETINGS

7:10-7:15

C. REQUESTS FROM VISITORS AND SPEAKERS FROM THE FLOOR

7:15-7:20

D. CONSENT AGENDA

1. 19-142 Approval of March 26, 2019 Meeting Minutes

2. 19-97 Authorization to Renew Lease Agreement for Community School for 

People Under Six

PURPOSE:  Community School for People Under Six (CSPU6) has expressed 

interest in renewing their lease agreement for the Town’s property on Hargraves 

Street in Carrboro.  The Board of Aldermen is requested to adopt the attached 

resolution authorizing the Town Manager to execute the lease agreement.

Attachment A - Resolution

Attachment B - Draft CSPUS - Lease Agreement 2019v3

Attachment C -CSPU6 2019 Update

Attachments:

3. 19-141 Request-to-Set a Public Hearing on a Land Use Ordinance 

Amendment Regarding Buildings for Civic Assembly in Village 

Mixed-Use Developments 

PURPOSE:  The purpose of this agenda item is for the Board of Aldermen to 

consider setting a public hearing on a text amendment to the Land Use Ordinance 

regarding buildings for civic assembly in village mixed-use developments. 
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Attachment A - Resolution

Attachment B - Text Amendment Request

Attachments:

E. OTHER MATTERS

7:20-7:40

1. 19-140 Request to Make Appointments to the Economic Sustainability 

Commission 

PURPOSE:   The purpose of this agenda item is for the Board of Aldermen to 

make appointments to the Economic Sustainability Commission  

Attachment A - Appointment Resolution

Attachment B - 2019 Economic Sustainability Commission Information 

Matrix

Attachment C - Chair Forms and Applications

Attachments:

7:40-8:00

2. 19-137 Consideration of a Funding Request from the Orange County 

Veterans Memorial Committee

PURPOSE:  The purpose of this agenda item is to consider a funding request of 

$25,000 to support the construction of the Orange County Veterans Memorial. 

Attachment A - Resolution

Attachment B - Request and Project Information

Attachments:

8:00-8:20

3. 19-139 Tourism Development Authority’s Annual Report to the Board of 

Aldermen  

PURPOSE:   The purpose of this agenda item is to update the Board on the 

activities of the TDA this past year and to gather input for the upcoming FY 2019-20 

budget process.  

Attachment 1 - CTDAReport 2018-19Attachments:

8:20-8:40

4. 19-143 Review and Acceptance of the 2019 Annual Report on the Schools 

Adequate Public Facilities Ordinance (SAPFO) from the Technical 

Advisory Committee

PURPOSE:  The Orange County Board of County Commissioners has referred 

the 2019 report for review.  The Board of Commissioners has requested comments 

from partner local governments by April 22nd.  A resolution that accepts the report 
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has been attached. The Board may choose to attach comments if desired.

Attachment A - Resolution

Attachment B - Letter and Executive Summary

Attachment C - Draft-SAPFOTAC-Report

Attachment D - LUO Sec 15-88-15-88.7 and MOU

Attachment E - Memo on CAPS

Attachments:

8:40-9:00

5. 19-144 Discussion and Request to set a Public Hearing on Land Use 

Ordinance Amendments Related to Stormwater Management 

PURPOSE:  The purpose of this agenda item is for the Board of Aldermen to 

discuss options related to post-development rate of discharge stormwater 

requirements and consider setting a public hearing on an ordinance amending 

stormwater volume control provisions.  

Attachment A - Resolution

Attachment B - NOAA Atlas 14 Carrboro

Attachment C - Lopez-Cantu and Samaras , Environ. Res. Lett. 13 

(2018) 074006

Attachment D - LUO Amendment - Volume Control 4-11-2019

Attachment E - Section 15-263 Stormwater Volume

Attachments:

F. MATTERS BY BOARD MEMBERS

G. CLOSED SESSION PURSUANT TO NCGS 143-318.11 (A) (3) - Attorney-Client P

Privilege
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Town of Carrboro

Agenda Item Abstract

File Number:19-142

Town Hall
301 W. Main St.

Carrboro, NC 27510

Agenda Date: 4/16/2019 File Type:Agendas

In Control: Board of Aldermen

Version: 1

Approval of March 26, 2019 Meeting Minutes
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Town of Carrboro

Agenda Item Abstract

File Number:19-97

Town Hall
301 W. Main St.

Carrboro, NC 27510

Agenda Date: 4/16/2019 File Type:Agendas

In Control: Board of Aldermen

Version: 1

TITLE: ..Title

Authorization to Renew Lease Agreement for Community School for People Under Six
PURPOSE: Community School for People Under Six (CSPU6) has expressed interest in renewing their
lease agreement for the Town’s property on Hargraves Street in Carrboro.  The Board of Aldermen is requested
to adopt the attached resolution authorizing the Town Manager to execute the lease agreement.

DEPARTMENT: Manager’s Office, Town Attorney

CONTACT INFORMATION: Rebecca Buzzard, 919-918-7438, Bob Hornik, 919-929-3905

INFORMATION: The Community School for People Under Six’s mission is “to provide high quality early
care and education for all children, specifically low and middle income families; while providing advanced
educational opportunities for teachers.” <http://cspu6.org/>
An update on their activities can be found in Attachment C.

The current lease will expire in August 2019 and staff has been working with the applicant to negotiate a lease
renewal.  The proposed lease has been reviewed by the Town Attorney.  N.C. G.S. 160A-272 requires Board
approval of contracts leasing or renting town property.  The proposed lease with CSPU6 is for ten years.  An
additional requirement for such leases is that the Town provide public notice of the intent to enter into such a
lease agreement.  A notice was published March 10th, 2019 in The Durham Herald Sun.

FISCAL & STAFF IMPACT: The contract stipulates an annual payment to the Town of $1.00 per year
for ten years.

RECOMMENDATION:..r Town staff recommends that the Board adopt the attached resolution

authorizing the Town Manager to execute a renewal lease agreement with CSPU6.
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Attachment A 

 
 

A RESOLUTION AUTHORIZING THE TOWN MANAGER TO EXECUTE 

A RENEWAL LEASE AGREEMENT WITH THE  

COMMUNITY SCHOOL FOR PEOPLE UNDER SIX 

 

WHEREAS, the Town of Carrboro entered into a lease agreement on August 18, 2009 with the 

Community School for People under Six; and 

 

WHEREAS, the Community School for People under Six, located at 102 Hargraves Street in 

Carrboro, has a mission “to provide high quality early care and education for all children, 

specifically low and middle income families;” and  

 

WHEREAS, the Town of Carrboro leased Town-owned facilities on Hargraves Street in 

Carrboro to the Community School for People under Six for a period of ten years and a rate of 

$1.00 per year; and  

 

WHEREAS, this lease agreement is scheduled to end August 18, 2019, and Town staff has been 

working to negotiate a lease which has been reviewed by the Town Attorney; and 

 

WHEREAS, N.C. G.S. 160A-272 requires the Town provide 30-day public notice of the intent to 

enter into a lease agreement, and the Town issued a public notice on March 10, 2019 in The 

Durham Herald Sun; and 

 

WHEREAS, N.C. G.S. 160A-272 requires Board of Aldermen approval of contracts leasing or 

renting town property; and  

 

WHEREAS, the Town of Carrboro proposes to renew its lease with the Community School for 

People under Six for a period of ten years at a rate of $1.00 per year;  

 

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF ALDERMEN OF THE TOWN 

OF CARRBORO: 

 

Section 1. Authorizes the Town Manager to execute a renewal lease agreement with the 

Community School for People under Six. 

 

Section 2.  This resolution shall become effective upon adoption. 
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NORTH CAROLINA 

ORANGE COUNTY  

 
LEASE AGREEMENT  

THIS LEASE AGREEMENT, made and entered into the ____ day of ________, 2019 by and 

between the TOWN OF CARRBORO, a North Carolina Municipal Corporation, 301 W. Main Street, 

Carrboro, North Carolina, 27510, hereinafter referred to as the "Town" and the COMMUNITY 

SCHOOL FOR PEOPLE UNDER SIX, 102 Hargraves Street, Carrboro, North Carolina, 27510, 

hereinafter referred to as "CSPU6."  

WITNESSETH: 

 

WHEREAS the Town acquired a modular unit for three (3) classrooms and other facilities, 

hereinafter referred to as "Facilities," at a site owned by the Town on Hargraves Street in Carrboro, 

North Carolina, hereinafter referred to as "Leased Premises;" and  

WHEREAS, the Town has agreed to allow CSPU6 to use the Leased Premises pursuant to this 

Lease Agreement;  

NOW, THEREFORE, in consideration of the mutual covenants and agreements set forth 

herein, the receipt and sufficiency of which are hereby acknowledged, the parties agree as follows:  

1. Lease of Premises  

The Town hereby leases to CSPU6 that certain property owned by the Town located at 102 

Hargraves Street, Carrboro, North Carolina 27510, for the purpose of using an existing modular unit 

for three (3) classrooms and other facilities (the "Facilities"), upon the Leased Premises. CSPU6 

accepts the Leased Premises and the Facilities in "as is" condition.  

Attached hereto as Exhibit "A" and incorporated herein by reference is a schematic plan of the 

Facilities (hereinafter referred to as the "Floor Plan").  

2. Rent  

The Town agrees to rent the Leased Premises to CSPU6 for the sum of One Dollar ($1.00) 

per year.  

 

3. Term of Lease  

The term of this Lease shall be for ten years (10), commencing on August 18, 2019 and 

ending on August 18, 2029, unless terminated sooner in accordance with the provisions below. 

CSPU6 reserves the right to terminate this Lease upon at least sixty (60) days notice to the Town. 
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Oral notice of termination or oral discussion of same has no validity under this Lease. ALL 

NOTICES MUST BE WRITTEN.  

 

4. Surrender of Lease Premises  

At the expiration of the Lease term, or upon earlier termination as allowed, CSPU6 shall 

surrender the Leased Premises in as good condition as it was in at the beginning of the Lease term, 

reasonable wear and tear and damages by the elements excepted.  

 

5. Duties of CSPU6  

a. CSPU6 shall provide all routine janitorial services at its own expense for the Facilities. Provision 

for contract janitorial service shall include worker's compensation insurance, general liability 

insurance and employee bonds.  

b. CSPU6 shall provide for the Facilities and at its expense for its own use the following utilities: 

gas, water, sanitary sewer, solid waste collection (including recycling), electricity, telephone and 

cable service, if desired. CSPU6 shall also be responsible for the maintenance and upkeep of its 

equipment and personal property located upon the Leased Premises and outside of the Facilities, i.e., 

playground and playground equipment.  

c. CSPU6 shall be responsible for the cost of all routine maintenance and repairs to both the interior 

and exterior of the Facilities, including public water and sanitary sewer lines to the extent such 

routine maintenance and repairs is not the responsibility of OWASA or any other public utility. 

CSPU6 reserves the right to bill the Town for extraordinary maintenance resulting from the activities 

and/or neglect of Town employees.  

 
d. CSPU6 shall ensure that the Leased Premises are maintained and operated in a safe and sanitary 

manner. CSPU6 shall leave the Facilities in a safe and sanitary condition following CSPU6's use of said 

Facilities. CSPU6 shall also be responsible for proper safekeeping and security of the Facilities.  

e. CSPU shall comply with all applicable statutes, regulations and codes relating to occupancy by a 

certain number of persons, building code provisions for kitchens, fire regulations, and provisions 

governing food preparation and handling. CSPU6 shall take reasonable precautions to prevent damage to 

the Leased Premises and/or Facilities from fire or other causes and to prevent bodily and personal injury.  

f. CSPU6 shall seek the Town’s prior written approval before making any structural changes the Leased 

Premises and/or Facilities. The Town shall inform CSPU6 of any intended structural changes to be made 

to the Leased Premises and/or Facilities prior to making said changes.  

 

6. Duties of the Town  

a. The Town shall provide all routine grounds maintenance for the Leased Premises at its own expense, 

including the parking lot and basketball courts, except that portion of the Leased Premises upon which 

CSPU6 maintains its equipment and personal property outside of the Facilities, i.e., playground and 

playground equipment -which area and equipment shall be maintained by CSPU6. Provision for contract 
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grounds maintenance service shall include worker's compensation insurance, general liability insurance 

and employee bonds.  

7. Insurance  

To the extent permitted by law, CSPU6 shall provide at its expense liability insurance, for bodily 

injury, personal injury, contractual liability and property damage, naming the Town as an additional 

insured, covering its activities on the Leased Premises and/or Facilities, and any other insurance required 

by law or the Town, which insurance policy shall name the Town as an “additional insured”. Copies 

of said insurance policies or Certificates of Insurance shall be filed in the Town Purchasing Office. 

Said insurance shall provide that the Town shall be given at least thirty (30) days prior written notice 

before the policy may be altered, amended, canceled, or terminated or allowed to lapse.  

 

To the extent permitted by law, the Town shall provide at its expense liability insurance, for 

bodily injury, personal injury, contractual liability and property damage, naming CSPU6 as an 

additional insured, covering its activities on the Leased Premises and/or Facilities, and any other 

insurance required by law or CSPU6. Copies of said insurance policies or Certificates of Insurance 

shall be filed at the CSPU6 Director's office at 102 Hargraves Street, Carrboro, North Carolina. Said 

insurance shall provide that CSPU6 shall be given at least thirty (30) days prior written notice before 

the policy may be altered, amended, canceled, or terminated or allowed to lapse.  

8. Waiver of Subrogation  

The Town agrees to maintain fire, extended coverage, and vandalism and malicious mischief 

insurance on the Leased Premises and on personal property of the Town contained therein to the extent 

of its full insurable value. CSPU6 shall do the same with respect to its property located in or on the 

Leased Premises. CSPU6 hereby mutually releases and discharges the Town from all claims or 

liabilities arising from or caused by fire or other casualty covered by its insurance on the Leased 

Premises, or property in or on the Leased Premises. The Town hereby mutually releases and discharges 

CSPU6 from all claims or liabilities arising from or caused by fire or other casualty covered in its 

insurance on the Leased Premises, or property in or on the Leased Premises.  

9. Sublease or Assignment  

This Lease Agreement may not be assigned or transferred, nor may any of the Leased Premises 

and/or Facilities be sublet, without the prior written approval of both parties.  

10. Alterations, Repairs  

The Town reserves the right to approve and/or make alterations, renovations, or repairs to the 

Leased Premises. CSPU6 may make alterations, renovations, or repairs to the Facilities but only with 

the Town's written approval, and such approval shall not be unreasonably withheld.  

11. Right of Inspection  

The Town reserves the right to enter the Leased Premises and inspect the Leased Premises, or 

to repair and maintain the Leased Premises, upon reasonable notice.  
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12.  Personal Injury or Property Damage  

 

CSPU6 shall, to the extent allowed by law, indemnify and hold harmless and defend the Town, 

its agents and employees from any claims, cost, expense, liability, action, or judgment including 

attorney's fees arising out of or related to any personal injury, death or property damage with respect 

to its use of the Leased Premises for operation of the CSPU6 program for preschoolers, except to the 

extent same are caused by the negligence or misconduct of the Town.  

13. Amendment of Lease  

This Lease may be modified or amended by written agreement of the parties.  

 

14. Damage to Leased Premises  

In the event the Leased Premises and/or Facilities shall be damaged so as to render it untenable, 

this Lease Agreement shall terminate.  

15. Default  

In the event CSPU6 shall default under any of its obligations and fails to remedy default within 

reasonable time after notice from the Town, the Town may declare this Lease terminated and reenter 

Leased Premises to take possession and terminate the Lease. In the event the Town shall default under 

any of its obligations and fails to remedy default within reasonable time after notice from CSPU6, 

CSPU6 may declare this Lease terminated and reenter the Facilities to take possession and terminate 

the Lease.  

16. Notice  

Any notice or written communication related to this Lease shall be deemed effective if mailed 

or delivered to:  

l. For the Town:     2. For CSPU6:  

David Andrews, Town Manager   Anna McClain, Director  

Town of Carrboro     CSPU6 

301 W. Main Street    102 Hargraves Street  

Carrboro, NC 27510    Carrboro, NC 27510 

 

with copies to:  

Annette Stone, Director 

Economic & Community Development 

Town of Carrboro  

301 W. Main Street  

Carrboro, NC 27510  
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or such other place as the parties may be directed.  

IN WITNESS WHEREOF, the parties hereunto cause this Lease Agreement to be executed 

in their respective names.  

This the ___ day of _______, 2019.  

 

 

 

TOWN OF CARRBORO    COMMUNITYSCHOOL FOR 

A Municipal Corporation    PEOPLE UNDER 6  

By:_______________________  __________________________ 

Town Manager    Director, CSPU6 

 

 

Attest:____________________  Attest:____________________ 

 Town Clerk 
 



ATTACHMENT C 
 

 
COMMUNITY SCHOOL FOR PEOPLE UNDER SIX 

2019 UPDATE 
 
Community School for People under Six (CSPU6) is a 5-star North Carolina licensed child care center.  
Formerly displaced from 400 Caldwell Street, Chapel Hill with the construction of the then new 
Northside Elementary School, CSPU6 leased its current location at 102 Hargraves Street, Carrboro from 
the Town of Carrboro on August 18, 2009 after the building owned by the Chapel Hill/Carrboro Schools 
was given to the Town of Carrboro for the purpose of CSPU6 having a new home for the staff, children 
and their families. 
 
Community School has faced economic strains through the past 10 years with the unexpected move, 
renovation cost and economic crises facing the early childhood field.  However, we have kept our heads 
high and worked to serve our diverse population of children and their families to assure that they have 
access to high quality early care and education. Our current budget is $562,496.56. 
 
CSPU6 is licensed for 65 children; however, we maintain the National Association for the Education of 
Young Children staff/child ratios at 1:3 for infants; 1:4 for toddlers; 1:7 for 2/3-year-olds and 1:8 for 4/5-
year-olds.  Our current enrollment includes:  33 children in these age categories.   We serve 51% 
subsidized by Department of Social Services, Child Care Services and the NC Pre-kindergarten Program 
and 49% are Fee Paying Families.  This has changed in the past 2-3 years, as the number of subsidized 
families enrolled has reduced as families enrolled moved from subsidized to nonsubsidized funding due 
to a slight increase in income that makes them ineligible for subsidized child care; but still struggling.  A 
total of 45% of families reside in Carrboro, NC. 
 
Our staff total nine—8 teachers and the director whose education is certified by the NC Institute for 
Child Development Professionals.  A total of 100% of lead teachers have bachelor’s degrees in Early 
Childhood Education or a related field.  Most of the staff have been with the child care center for 15-26 
years.  The director, Anna Mercer-McLean, has been with the center since December 1991---27 years.  
She has been an advocate for high quality early education for children and for teachers and continues to 
support these efforts. 
 
Community School currently pays $100 per month to the Town of Carrboro to cover a portion of the 
cost for replacement of the old heating and air condition system that stopped working one week after 
the renovation in 2010.  A temporary system was used for one year and then the current system was 
replaced by the Town in 2011 with much appreciation.  CSPU6 pays for insurance, all utilities for the 
facility, as well as maintains lawn inside the fencing and any repairs to the building or equipment.   
 
Community School for People under Six wishes to thank the Town of Carrboro for its continued support 
and we would appreciate the extension of the lease agreement to continue to serve the children and 
families in Orange County and surrounding areas.  Thank you! 
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File Number:19-141

Town Hall
301 W. Main St.

Carrboro, NC 27510

Agenda Date: 4/16/2019 File Type:Agendas

In Control: Board of Aldermen

Version: 1

TITLE: ..Title

Request-to-Set a Public Hearing on a Land Use Ordinance Amendment Regarding Buildings
for Civic Assembly in Village Mixed-Use Developments
PURPOSE: The purpose of this agenda item is for the Board of Aldermen to consider setting a public
hearing on a text amendment to the Land Use Ordinance regarding buildings for civic assembly in village
mixed-use developments.

DEPARTMENT: Planning

CONTACT INFORMATION: Christina Moon - 919-918-7325, cmoon@townofcarrboro.org; Patricia

McGuire - 919-918-7327; pmcguire@townofcarrboro.org

INFORMATION: Article XI of the Land Use Ordinance contains the provisions relating to the design and
development requirements of village mixed use developments.  Section 15-141.2 indicates that one of the
objectives of such a development is the “provision of buildings for civic assembly or for other common
purposes that act as visual landmarks and symbols of identity within the community.”  Eric Chupp of Capkov
Ventures has submitted a text amendment request to modify this provision (Attachment B).

The Board of Aldermen must receive public comments before adopting amendments to the Land Use
Ordinance.  Orange County and Planning Board review are also needed.    The attached resolution also
identifies the Appearance Commission and the Northern Transition Area Advisory Commission as reviewers of
the draft ordinance.

FISCAL & STAFF IMPACT:  Public hearings involve staff and public notice costs associated with
advisory board and Board of Aldermen review.

RECOMMENDATION:..r Staff recommends that the Board of Aldermen consider the attached

resolution (Attachment A) directing staff to prepare a draft ordinance in response to the request, setting a public

hearing date of May 28, and referring the proposed amendment to Orange County and the Planning Board.
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A RESOLUTION SETTING A PUBLIC HEARING ON A LAND USE ORDINANCE
AMENDMENT REGARDING BUILDINGS FOR CIVIC ASSEMBLY IN VILLAGE MIXED-

USE DEVELOPMENTS

WHEREAS, the Board of Aldermen seeks to provide ample opportunities for the public to 
comment on proposed amendments to the Land Use Ordinance;

NOW, THEREFORE BE IT RESOLVED that the Board of Aldermen directs the staff to prepare 
a draft ordinance responding to the request from Eric Chupp of Capkov Ventures;

BE IT FURTHER RESOLVED that the Board of Aldermen sets a public hearing on May 28, 2019,
to consider adopting “a Land Use Ordinance Amendment Regarding Buildings for Civic Assembly 
in Village Mixed-Use Developments.”  

BE IT FURTHER RESOLVED that the draft ordinance is referred to Orange County and the 
Town of Carrboro Planning Board for consideration and recommendation prior to the specified 
public hearing date.  

BE IT FURTHER RESOLVED that the draft ordinance is also referred to the following Town of 
Carrboro advisory boards and commissions.

Appearance Commission
Recreation and Parks Commission

Transportation Advisory Board
Northern Transition Area Advisory 
Committee

Environmental Advisory Board
__________________________

Economic Sustainability Commission
__________________________

This is the 16th day of April in the year 2019.

Attachment A



TOWN OF CARRBORO 

CARRBORO DEVELOPMENT GUIDE 
APPENDIX A 

LAND USE ORDINANCE AMENDMENT RE UEST 

To the Board of Aldermen, the Planning Board, and the Appearance 
Commission, as appropriate, of the Town of Carrboro: 

I (we), the undersigned do hereby respectfully make application and petition 
the Board of Aldermen to amend the Land Use Ordinance. In support of this 
application, the following facts are shown: 

1) 

2) 

3) 

The Land Use Ordinance, at present, would allow (description/quote, page 
and number of section in destion): 
S q e A-\lulv 

The proposed amendment to the Land Use Ordinance would allow (describe 
briefly intended change) 

S && AMv-< Ia • 

State the reasons for the pJposed amendment: 

5 8 e 9\-\u&.M e 

Land Use Ordinance Amendment Request Form Page2 



Cap,_li~~~~l!"!!!£~ ---------------a Kovens Company ---

Tina Moon 
Planning/ Zoning Administrator 
Town of Carrboro 
301 West Main Street, Second Floor 
Carrboro, North Carolina 27510 

Dear Ms. Moon, 

Please accept this as a formal application from Capkov Ventures Inc. for a "Land Use 
Ordinance Amendment Request". I have filled out and executed the appropriate application 
form and attached it hereto. 

Answers to Questions 1-3. 

1) The Land Use Ordinance, at present, would allow (description/ quote, page and number of 

section in question): 

a. The current Land Use Ordinance, Section 15-141.2{a)(7), page #14, reads that a Village 

Mixed Use community must achieve the objective by the uProvision of buildings for civic 

assembly or for other common purposes that act as visual landmarks and symbols of identity 

within the community." 

b. The current Land Use Ordinance specifically references and allows Civic Uses to be placed 

in the Storefront Use Areas and the Townhouse Use areas. 

2) The proposed amendment to the Land Use Ordinance would allow (describe briefly intended 

change): 

a. The proposed amendment would revise Section 15-141.2{a)(7) to read that a Village 

Mixed Use Community must achieve the objective by the uProvision of buildings or 

PO Box 16815 • Chapel Hill, NC 27516 • (919) 942-8005 



"' 

structures for civic assembly or for other common purposes that act as visual landmarks 

and symbols of identity within the community". Adding the words "or structures" would 

recognize the fact that places for civic assembly are often not enclosed in a building in 

the technical sense as described in the paragraph below responding to question number 

(3). 

b. Adding Section 15-176.2(e)(5) to the Land Use Ordinance would specifically reference 

and allow the option of placing Civic Uses in homeowners association owned Common 

Space. The new sub-section (5) would read "Open Space owned by homeowners 

associations as Common Space may include Civic Uses for gathering or assembly as 

defined in Section 15-141.2(a)(7). Civic Uses shall be restricted to Common Space 

appropriate for gatherings or assembly.". 

3) State the reason for the proposed amendment: 

Answer: Capkov Ventures Inc. has spent the last 15 years developing the Winmore 

community off Homestead Road in Carrboro. It was the Town's first, and to date the only, 

community to be built under the Village Mixed Use provisions within the Carrboro Land Use 

Ordinance. As you might imagine, when you develop an entirely new category of community 

development in a Land Use Ordinance you can expect to have a few glitches. We have 

discovered many things in developing the Win more community that we might have planned 

better had we known then what we know today. Despite a few bumps along the way, not the 

least of which being the "Great Recession", I can stand back looking at Winmore and be 

proud of the community that has been built. 

For the Win more community the amendment will allow a twelve-unit condominium building 

to be constructed on the Civic Use lot that which has remained vacant for the last 13 years. 

The last lot in Win more. We have followed every avenue we could think of to find a user for 

the lot to no avail. The lot is in a wonderful location within the community, across from the 

live work units, adjacent to existing town homes, and high on East Winmore Avenue. The 

problem is that there was never any parking allocated to the lot that would support any of 

the Civic Uses allowed. The vacant lot adds nothing to the community, leaves an unfinished 

look, and contributes only a fraction of what it should as a developed lot. The 12-unit 

condominium building would be consistent with the surrounding uses, be a significant visual 

improvement to the community, allow the community to maximize the allowable density by 

providing more homes, and add to Carrboro's and Orange Counties tax base. The 

architecture of the proposed building will require Town approval. 

In addition to the benefit the amendment would provide to the Winmore community the 

amendment to the Village Mixed Use provisions in the Carrboro Land Use Ordinance would 

benefit the wider community and future Village Mixed Use communities by allowing more 

flexibility for the Board of Aldermen to approve civic oriented uses on community common 

area, and the types of civic uses which could be provided. One of the things that we learned 

in developing communities over the last 30 years is that home owners associations have 

limited resources, and they are generally insufficient to bear the burden of maintaining a 



building as the Carrboro Land Use Ordinance currently requires of a Civic Use (Section 15-

141.2(a)(7). This is certainly the case with Win more. However, civic gathering spots could be 

integrated into the community on common space where no land value is assigned making 

Civic Uses financially feasible for communities. Examples of civic gathering places that are not 

necessarily "Buildings" in the technical sense are numerous. I think of the pit area on UNC 

campus behind the library where U.S Representative Price has spoken, amphitheaters that 

are generally associated with the US or North Carolina Parks System, the Forest Theater, and 

the roof of the downtown parking garage in Chapel Hill where summer movies are show. All 

wonderful Civic meeting places that don't require heating, air conditioning, electricity, 

cleaning, routine and long-term maintenance, not to mention the initial construction cost. 

We believe that amending the Carrboro Land Use Ordinance to allow Civic Uses on 

community common space, and to broaden the definition of Civic Uses to include structures 

other than "Buildings" will give the Board of Aldermen the flexibility to approve these types 

of alternative Civic Uses. We ask for your support in approving this Carrboro Land Use 

Ordinance Text Amendment. 

Best Regards, Eric Chupp 

Director of Development 
Capkov Ventures Inc. 
(919) 260-7262 
ericbchupp@bellsouth.net 
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TITLE: ..Title

Request to Make Appointments to the Economic Sustainability Commission
PURPOSE: The purpose of this agenda item is for the Board of Aldermen to make appointments to the
Economic Sustainability Commission

DEPARTMENT: Town Clerk

CONTACT INFORMATION: Cathy Dorando, 919-918-7309

INFORMATION: The Carrboro Economic Sustainability Commission five seats available for appointment;
three expiring terms and two vacant seats.

In total, seven applications were received from David Jessee, John Moracco, Jim Porto, Bill Thompson, Rasam
Tooloee, Terri Turner, and Mark Vandegrift.

Each chair shall contact each applicant and invite them to at least one meeting of their board so they may
understand the responsibilities of the board and the necessary time commitment.  (Chairs should contact Town
staff in the event of a language barrier.) The chairs shall also talk with the applicants about their interest in
serving on the advisory board.  Board chairs may meet personally with applicants if a meeting of their board is
not anticipated within 30 days following receipt of the applicant's request for appointment.  This would be in
lieu of having the applicant attend a meeting of that board or commission.  If applicants do not attend a meeting
after two phone calls or emails, then the Chair shall notify the Town Clerk of that fact and said application will
be removed from further consideration.

The chair of each board shall submit a Recommendation Form/Application Review Form to the Town Clerk
within one week of the applicant’s attendance at a meeting.  If a meeting is not planned, the chair shall provide
a Recommendation Form/Application Review to the Town Clerk within one week of a conversation with the
applicant.

Copies of all applications and recommendation forms received shall be forwarded to the Mayor and Board of
Aldermen.

Robert ‘Bob’ Saunders is the current chair of the Economic Sustainability Commission and provided the
attached chair forms.
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Ballots will be provided for the Board of Aldermen during the meeting.

FISCAL & STAFF IMPACT: N/A

RECOMMENDATION:..r It is recommended that the Board adopt the resolution.
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A RESOLUTION MAKING APPOINTMENTS TO THE ECONOMIC SUSTAINABILITY 
COMMISSION

Section 1: The Board of Aldermen hereby makes the following appointments: 
                

Seat Designation                                                    Appointee                 Term Expiration
RESIDENT 2/2022
BUSINESS OWNER 2/2022
BUSINESS OWNER 2/2022
BUSINESS OWNER 2/2022
DOWNTOWN RESIDENT 2/2021



The current makeup of the Economic Sustainability Commission is:

NAME

ELECTED/
APPOINTE
D

TERM 
EXPIRATION DOB RACE SEX OCCUPATION

David Darr 4/3/2018 2/1/2021
1/20/1978 white male Scientist/administrator

David 
Gange 3/7/2017 2/1/2020

Resident

8/23/1975 White Male Architect

Tanya Jisa 4/3/2018 2/1/2021
At-Large 10/20/196

7 Caucasian F Social Worker

Bob 
Saunders, 
Chair

2/9/2010
2/16/2016

2/1/2019
Resident

3/3/1959 white male lawyer

Bill 
Thompson 2/16/2016 2/1/2019

Business Owner
1/7/1967 w male Real Estate Consultant

VACANT 2/1/2019
Business Owner

Jim Porto 4/10/2018
2/1/2019
Downtown 
Resident 2/8/2019 White M Retired

VACANT 2/2021
Business Owner

Robert 
Hash

2/16/16 
(partial 
term)

2/1/2020
At Large 11/10/198

4 White Male Student

Dan Mayer Arts Committee 
Liaison



Applicant summary information (full detail available in application):

FIRST LAST ADDRESS DOB RACE SEX OCCUPATION

David Jessee 1543 
Pathway 
Drive

1/20/1966 Caucasian Male Landlord

Jack Moracco 213 
Cobblestone 
Drive

5/20/1969 White Male Homemaker

Rasam Tooloee 102 Painted 
Turtle Ln.

5/4/1972 Mixed M Director of Sales

Terri Turner 1208 Spruce 
Street

5/29/1971 White Female Real Estate Broker

Mark Vandergrift 202 
Wyndham 
Drive

12/9/1976 Caucasian Male VP Product Management
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TITLE: ..Title

Consideration of a Funding Request from the Orange County Veterans Memorial Committee

PURPOSE: The purpose of this agenda item is to consider a funding request of $25,000 to support the
construction of the Orange County Veterans Memorial.

DEPARTMENT: Town Manager’s Office

CONTACT INFORMATION: David Andrews, Town Manager, 919-918-7315,

dandrews@townofcarrboro.org

INFORMATION: On January 8, 2019, Orange County Veterans Memorial Committee Co-Chairs, Jim
Merritt and Bruce Runberg, presented their request for funding the memorial to the Town of Carrboro Board of
Aldermen.

<http://carrboro.granicus.com/MediaPlayer.php?view_id=2&clip_id=222>

The Board requested that staff look into the funding proportionality equation and that the Orange County
Veterans Memorial Committee consider monument language that is educational and forward thinking.
Alderperson Barbara Foushee became an active member of their Committee after this meeting.

In an email dated April 1, 2019, Mr. Merritt and Mr. Runberg contacted the Board of Aldermen to formally
request $25,000 in support of the project and provided additional information (Attachment B). In
correspondence with staff, they noted that their funding request is based on a combination of jurisdiction
population size and past support, to date.  They have requested $50,000 from Chapel Hill (they also provided
about $15,000 for the original design), and $25,000 from Orange County (they provided the 3 acre site,
$15,000, and part time staff support of 3 county employees over a 2 year period). They will also request
funding from Hillsborough.

FISCAL & STAFF IMPACT: The Town has not included provisions in the current budget to provide
$25,000 for the memorial.  However, on March 12, 2019, the Board of Alderman approved the use of the closed
Special Revenue Fund, Business Loan Fund (BLF), to support non-profit capital requests.

<http://carrboro.granicus.com/MediaPlayer.php?view_id=2&clip_id=231>
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Currently, $32,000 remains in this fund.  Once this balance is expended, the fund will not be replenished.
There is no staff impact.

RECOMMENDATION:..r Staff recommends the Board of Aldermen consider utilizing the closed

Business Loan Fund to fund the $25,000 request to support the construction of the Orange County Veterans

Memorial.  If the Board chooses to do so, a resolution is attached.
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Attachment A 

 

A RESOLUTION CONCERNING A REQUEST FOR FUNDS TO SUPPORT THE 

SECOND PHASE OF THE ORANGE COUNTY VETERANS MEMORIAL 

 

WHEREAS, the Town of Carrboro Board of Aldermen received a presentation from the Orange 

County Veterans Memorial Committee on January 8, 2019; and 

 

WHEREAS, the Orange County Veterans Memorial is located within Orange County’s Southern 

Government Services Campus on 2501 Homestead Road in Chapel Hill; and 

 

WHEREAS, the Orange County Veterans Memorial honors the memory of all service men and 

women from all military branches, including residents of Carrboro who have served in those 

branches; and 

 

WHEREAS, the Orange County Veterans Memorial is designed to provide a place for people to 

reflect and thank those who have served and are serving; and 

 

WHEREAS, the Orange County Veterans Memorial Committee requests the Town of Carrboro 

Board of Aldermen fund the next phase of construction of the Orange County Veterans 

Memorial at the level of $25,000; and 

 

WHEREAS, on March 12, 2019 the Board of Aldermen approved the use of the closed Special 

Revenue Fund, the Business Loan Fund, to fund nonprofit capital projects; 

 

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF ALDERMEN OF THE TOWN 

OF CARRBORO: 

Section 1:  The Board of Aldermen approves the funding request of $25,000 for the second phase 

of the Orange County Veterans Memorial. 

Section 2:  The Board of Aldermen approves the use of funds from the closed Business Loan 

Fund to fund this request. 

Section 3:  This resolution shall become effective upon adoption. 



Attachment B 
 
 
-----Original Message----- 
From: Bruce Runberg [mailto:brunberg17@gmail.com]  
Sent: Monday, April 01, 2019 4:04 PM 
To: boa 
Cc: Catherine Dorando; David Andrews; <jimmerritt@nc.rr.com>; Lee Heavlin; David Chandler 
Subject: Orange County Veterans Memorial Funding Request 
 
Dear Board Members,  
     Jim Merritt and I are Co-Chairs of the Veterans Memorial, We came before you on 8 January 2019 
and requested your support in providing $25k to this important project. We left several of our brochures 
with you and the Manager. And your Barbara Foushee is now an active member of our Committee. We 
believe the project was well received! 
     We understand you are in the midst of budget discussions. By this email, we formally request the 
donation of $25k to our extremely worthwhile project. The Memorial is currently open with paths, a 
temporary flagpole, and a temporary kiosk, constructed under our first phase. It is located in a beautiful 
3 acre site full of oaks near the Seymour Senior Center off Homestead Road. It will be a place of beauty, 
reflection, historical information, education; open to everyone. I have attached a copy of our design by 
David Swanson for the 2nd phase. There will be 2 or 3 more phases to complete the work. We are also 
requesting funds from other local Towns and the County, based on proportional size. We are making 
good headway there.  I would add that there are over 6,000 veterans in Orange County we can serve.  
     Many thanks for your consideration of this request.        
Jim Merritt and Bruce Runberg,  Co-Chairs of the Orange County Veterans Memorial    
 
 

mailto:brunberg17@gmail.com
mailto:jimmerritt@nc.rr.com
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Tourism Development Authority’s Annual Report to the Board of Aldermen
PURPOSE: The purpose of this agenda item is to update the Board on the activities of the TDA this past
year and to gather input for the upcoming FY 2019-20 budget process.

DEPARTMENT: Economic and Community Development

CONTACT INFORMATION: Annette Stone, AICP Economic and Community Development Director

(919) 918-7319

INFORMATION: TDA Board members will be present to discuss accomplishments of the TDA in the FY
2018-19 budget year and provide the final audit for the fiscal year ending in 2018.  In addition the TDA would

like to gather feedback from the Board of Aldermen for the FY 2019-20 budget process.

FISCAL & STAFF IMPACT: Fiscal and staff impacts are presented in the attached report.

RECOMMENDATION:..r Staff recommends the Board receive the report.
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2018-2019 Report 



Section 8A-4.  Distribution and Use of Tax Revenues.
 The town shall, on a quarterly basis, remit the net proceeds of the occupancy tax to the 

Carrboro Tourism Development Authority (CTDA). The CTDA shall use at least two-
thirds of the funds remitted to it under this section to promote travel and tourism in 
Carrboro and shall use the remainder for tourism-related expenditures. 

 Promote travel and tourism. To advertise or market an area or activity, publish and 
distribute pamphlets and other materials, conduct market research, or engage in similar 
promotional activities that attract tourists or business travelers to the area. The term 
includes administrative expenses incurred in engaging in these activities.

 Tourism-related expenditures. Expenditures that, in the judgment of the CTDA, are 
designed to increase the use of lodging facilities, meeting facilities, and convention 
facilities in the town by attracting tourists or business travelers to the town. The term 
includes tourism-related capital expenditures.



300 East Main Parking Deck - $45,000 



Carrboro Festivals and Events - $32,200

 Carrboro Film Festival 
 Poetry Festival
 Carrboro Music Festival
 Freight Train Blues



Community Events - $18,500
• ArtsCenter Concert Series $ 6,500
• Terra Vita Food and Wine $4,000
• Latino Festival $5000
• Florafitti at $500
• Bazaar Craft Market $2500



Wayfinding
Reimbursed Town
$53,000 for Wayfinding 
Design and Construction 
Details



Hampton Inn and Suites
Orange County

2017
Orange County 

2018
Carrboro 

Hampton 2017
Carrboro 

Hampton 2018

Occupancy 68.2% 66% 76.36% 72.28%

Average Daily Rate $122.14 $126.14 $144.06 $143.50

“The Triangle was our #1 feeder last year with almost 4000 room nights, followed by Charlotte, 
Washington, D.C., Atlanta and then the Triad.”

New hotel construction delayed until further notice



Current Priorities
Advertising strategies 

 Content creation
 Videos
 Feature stories 
 Photography 

 Regular social media post 
 Webpage 
 New Banners in the Downtown
 Update Bus Wrap – Bus Advertising 
 Updating Historic Walking Tour 

 https://nc-carrboro2.civicplus.com/DocumentCenter/View/845



Visitors Webpage
 Visit Hillsborough



Recommended Funding for 2019-20
 Fully funding Town Signature Events $91,900
 Continued support of the parking lease with East Main Sq. $45,000
 Continued support for Community Events $19,000
 Digital media advertising presence with new website, professional social 

media post, updating It’s Carrboro Video! $25,000
 Wayfinding Signage Implementation $50,000
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Review and Acceptance of the 2019 Annual Report on the Schools Adequate Public Facilities
Ordinance (SAPFO) from the Technical Advisory Committee
PURPOSE: The Orange County Board of County Commissioners has referred the 2019 report for review.
The Board of Commissioners has requested comments from partner local governments by April 22nd.  A
resolution that accepts the report has been attached. The Board may choose to attach comments if desired.

DEPARTMENT: Planning

CONTACT INFORMATION: Patricia McGuire - 919-918-7327; pmcguire@townofcarrboro.org

<mailto:pmcguire@townofcarrboro.org>

INFORMATION: The letter from Chair Penny Rich, of the Board of County Commissioners requesting
Board of Aldermen review of the 2019 Draft Annual Report on the Schools Adequate Public Facilities
Ordinance (SAPFO) Technical Advisory Committee was received on March 25th.  The transmittal included an
executive summary of the report and copy of the BOCC’s agenda abstract from March 19th (Attachment B).
The full report is attached (Attachment C) and may also be found on Orange County’s Planning Department
website at the following link: <https://www.orangecountync.gov/departments/1722/Current-Interest-Projects>.
Annual reporting requirements of the SAPFO are spelled out in Section 1D of the Memorandum of
Understanding (MOU).  The annual report addresses five areas for each of the two school systems, Level of
Service, Building Capacity and Membership, Membership Date, Capital Improvement Planning, Student
Membership Projection methodology, and Student Membership Projections.  Excerpts from the report related to
the Chapel Hill Carrboro City Schools are included below.

Chapel Hill Carrboro City Schools (CHCCS) Summary Information. The CHCCS school district does not
exceed the adopted levels of service established in the SAPFO.  Projections do not show a need for new
additional capacity at the elementary, middle, or high school levels within the 10-year planning period.  Work to
renovate and expand existing CHCCS facilities continue.  Within the district, the total number of students
increased by 54 students as a result of 51 fewer elementary students, 100 more middle school students and 5
more high school students. The total school population in the 2018-19 school year is 12,336. Level of Service
for the three school levels is summarized below:

Elementary. The student population does not exceed 105 percent LOS standard (current LOS is 96.6 percent).

Projections do not show the need for an additional Chapel Hill/Carrboro Elementary School in the 10 year
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projection period.

Middle School. The student population does not currently exceed 107 percent LOS standard (current LOS is

99.6 percent). Projections do not show the need for an additional Chapel Hill/Carrboro Middle School in the 10

-year projection period.

High School. The student population does not currently exceed the 110 percent LOS standard (current LOS is

101.5 percent). Renovations underway at Chapel Hill High School will result in an increase in capacity of 105

seats for the 2020-2021 school year.  The need for additional capacity at the high school level is not anticipated

in the 10-year projection period.

Student Projection Analysis.  Projected average annual growth rates at the elementary and middle school
levels have decreased slightly, but remain positive.  Future growth rates show decreasing rates of growth at the
elementary, middle school and high school levels.

Other Considerations. 2017 legislation established new student class sizes for kindergarten to third grade.
House Bill 90 includes a staggered implementation of the reduction, to be completed by 2021-2022, as follows:

School Year Ratio of classrooms to # of
students

2019-2020 1:19

2020 - 2021 1:18

2021-2022 1:17

These changes in classroom size are projected to result in capacity issues for the 2021-2022 school year.  The
Schools Joint Action Committee is meeting to consider options and incorporation of the changes into the
student membership and building capacity projections. This year’s draft report notes the increase in multi-
family residential projects in the district, especially in the Town of Chapel Hill.  Proposed growth is not
included in the SAPFO projection process until actual student enrollment occurs and certificates of adequate
public facilities are required during the review process for new developments.  Staff continue to monitor the
growth and associated demand in relation to student membership rates. The report also includes information
regarding charter schools and other alternative schooling arrangements as the schools are monitored in relation
to effects on student enrollment in both districts.  For funding purposes, the North Carolina Department of
Public Instruction provides pupil information from such schools to Orange County.  Information on charter
schools related to Orange County Schools is provided on page 33 of the report.

The Adequate Public School Facilities provisions, Land Use Ordinance subsections 15-88 through 15-88.7, and
the associated memorandum of understanding is provided as information (Attachment D).  A memo providing
the status of CAPS for approved residential developments is included as Attachment E.

FISCAL & STAFF IMPACT: None noted with the review and acceptance of this report.

RECOMMENDATION:..r Staff recommends that the Board of Aldermen adopt the attached resolution

that accepts the report. The Board may choose to attach comments if desired.
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ATTACHMENT A

The following resolution was introduced by Aldermen ________ and duly seconded by Aldermen 
________.

A RESOLUTION ACCEPTING THE SCHOOLS ADEQUATE PUBLIC FACILITIES 
TECHNICAL ADVSIORY COMMITTEE (SAPFOTAC) 2019 REPORT

WHEREAS, the Town has had a longstanding interest in the success and excellence of the 
Chapel Hill – Carrboro City Schools; and

WHEREAS, the Town has participated in the development and implementation of the schools 
adequate public facilities ordinance provisions since 2003; and

WHEREAS, the annual technical advisory committee report has been prepared and distributed 
for review.

NOW, THEREFORE BE IT RESOLVED that the Board of Aldermen of the Town of Carrboro
accepts the report.

This the 9th day of April in the year 2019.



PENNY RICH, CHA IR 
RENEE PRICE, VICE CHA IR 
J AMEZETTA BEDFORD 
MARK DOROSIN 
SALLY GREENE 
MARK MARCOPLOS 
E A RL M CKEE 

March 20, 2019 

Pam Hemminger, Mayor 
Town of Chapel Hill 

Orange County Board of Commissioners 
Post Office Box 8181 

200 South Cameron Street 
Hillsborough, North Carolina 27278 

Brenda Stephens, Chair 

405 Martin Luther King Jr. Blvd. 
Chapel Hill, NC 27514 

Orange County Board of Education 
200 E. King Street 
Hillsborough, NC 27278 

Lydia Lavelle, Mayor 
Town of Carrboro 
301 W. Main Street 
Carrboro, NC 27510 

Tom Stevens, Mayor 
Town of Hillsborough 
P.O. Box 429 
Hillsborough, NC 27278 

Joal Broun, Vice Chair 
Chapel Hill-Carrboro Board of Education 
750 Merritt Mill Road 
Chapel Hill, NC 27516 

Subject: Schools Adequate Public Facilities Ordinance Technical Advisory Committee 
(SAPFOTAC) Annual Report 

Dear Sir or Madam: 

This letter is to update you on the status of the 2019 Annual SAPFOTAC Report. In accordance with the 
SAPFO Memoranda of Understanding (MOU), the Board of County Commissioners (BOCC) approved the 
November 15, 2018 actual membership and capacity numbers for Orange County Schools and Chapel Hill­
Carrboro City Schools at its meeting on December 11 , 2018. 

The SAPFOTAC, comprised of representatives of both school systems and the Planning Directors of the 
County and Towns has produced the 2019 Annual Report. As per the SAPFO MOU, the annual technical 
report contains information on Level of Service, Building Capacity, Membership Date, Capital Investment 
Plan, Student Membership Projection Methodology, Student Membership Projections, Student Membership 
Growth Rate, StudenUHousing Generation Rate, and the SAPFO Process. Enclosed for your use are copies 
of the 2019 Executive Summary and the March 19, 2019 BOCC meeting agenda item abstract when the 
BOCC received the draft report. 

The full draft SAPFOTAC report is available on the Orange County Planning Department website in the 
Current Interest Projects section at the following link: https://www.orangecountync.gov/1722/Current­
Interest-Projects. 

www. orangecountvnc.gov 

Orange County, North Carolina 
(919) 245-2130 



.. 

The 2019 Annual SAPFOTAC Report is scheduled to be certified by the BOCC at a regular meeting in May 
2019. Therefore, if you have any comments pertaining to the report, please forward them to Craig N. 
Benedict, Planning Director, no later than 5:00p.m. on April22, 2019. Mr. Benedict can be reached by 
phone at (919) 245-2592 or by e-mail at cbenedict@orangecountync.gov. Any comments received will be 
part of our agenda package in May. 

Please share this information and the 2019 SAPFOTAC report with your respective boards. 

Sincerely, 

Penny Rich 
Chair 

Enclosures 

cc: Board of County Commissioners 
Bonnie Hammersley, Orange County Manager 
Travis Myren, Deputy Orange County Manager 
Maurice Jones, Manager, Town of Chapel Hill 
David Andrews, Manager, Town of Carrboro 
Eric Peterson, Manager, Town of Hillsborough 
Pamela Baldwin, Superintendent, Chapel Hill-Carrboro City Schools 
Todd Wirt, Superintendent, Orange County Schools 
Patrick Abele, Assistant Superintendent for Support Services, Chapel Hill-Carrboro City Schools 
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Action Agenda 
Item No. 8-d 

----'---

SUBJECT: Schools Adequate Public Facilities Ordinance (SAPFO)- Receipt and 
Transmittal of 2019 Annual Technical Advisory Committee Report 

DEPARTMENT: Planning and Inspections 

ATTACHMENT(S): 
1. SAPFO Partners Transmittal Letter 
2. Draft 2019 SAPFOT AC Annual Report and 

Larger Scale Projection Worksheets 

INFORMATION CONTACT: 
Ashley Moncada, Planner II, 919-245-2589 
Craig Benedict, Director, 919-245-2575 

PURPOSE: To receive the 2019 Annual Report of the SAPFO Technical Advisory Committee 
(SAPFOT AC) and transmit it to the SAPFO partners for comments before certification in May. 

NOTE: The School Capacity Capital Investment Plan (CIP) Needs Analysis projects no new 
school capacity needs in the next 10 years for elementary, middle and high school levels for 
both Orange County Schools (OCS) and Chapel Hill-Carrboro City Schools (CHCCS). 

ADDITIONAL NOTE: In 2018, the North Carolina General Assembly unveiled House Bill 90 
which allows for a phasing-in process to address the decrease in class size averages over the 
next three school years. Based on House Bill 90, average class sizes for kindergarten to third 
grade will be phased-in as provided below: 

2019-2020 
2020-2021 
2021-2022 

1:19 
1:18 
1:17 

Reductions in class size averages are expected to create elementary school capacity 
issues for the 2021-2022 school year. In order to address these impacts in time, the Schools 
Joint Action Committee (SJAC) continues to meet order to review impacts to both school 
districts, discuss options, and determine how to implement the school capacity changes into the 
SAPFO annual report and 1 0-year student membership and building capacity projections 
sheets. 

ADDITIONAL NOTE: Charter and private schools are not included as part of the SAPFO Annual 
Report and, as a result, their membership and capacity numbers are not monitored or included 
in future projections. SAPFO projections are used for projecting only public school capacity 
needs. However, the SAPFO Technical Advisory Committee does monitor charter and private 
schools and their effect on student enrollment in both school districts. Charter and private 
schools numbers are not collected for SAPFO purposes; however, impacts due to enrollment at 
these schools are accounted for in SAPFO process with the annual reporting of student 
membership and growth rates contained in the 1 0-year student projections. 
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BACKGROUND: 
1. Annual Report 

Each year, since 2004, the SAPFOTAC Report is updated to reflect actual changing 
conditions of student membership and school capacity. This information is analyzed and 
used to project future school construction needs based on adopted level of service 
standards. There are two steps to the full report. The first part (Student Membership and 
Capacity) is certified in the fall and then this full report, in the following spring, is to keep 
the SAPFO system calibrated. At the December 11, 2018 Board of County 
Commissioners meeting, the Board approved the November 15, 2018 actual membership 
and capacity numbers (i.e. first part) for both Orange County Schools (OCS) and Chapel 
Hill-Carrboro City Schools (CHCCS). A draft of the full annual SAPFOT AC Report is 
complete and has been reviewed by the SAPFOT AC members. 

2. SAPFOTAC 
The 5-APFOTAC, comprised of representatives of both school systems, tbe PJanning 
Directors of the County and Towns, and County Finance staff, is tasked to produce an 
annual report for the governing boards of each SAPFO partner outlining changes in 
actual membership, capacity, student projections, and their collective impacts on the 
Capital Investment Plan (CIP) and the future issuance of Certificates of Adequate Public 
Schools (CAPS). Orange County's Planning Staff compiles the report, holds a meeting 
discussing the various · aspects, and then prepares a draft report, which is reviewed by 
the SAPFO Technical Advisory Committee. 

3. Membership Data 
CHCCS total increased from the previous year: 54 students 

(51) Elementary School 
100 Middle School 
5 High School 

OCS total decreased from the previous year: 25 students 
22 Elementary School 
49 Middle School 

(96) High School 
( ) denotes decrease 

4. Capacity Data 
There were no changes to school capacities this year in either_school district. Mandated 
class size changes, discussed in a "Note" on the previous page, are expected to create 
capacity issues in the 2021-22 school year. Orange County Schools began a capacity 
reduction process last year in advance. It is suggested that both school districts 
implement in step to create consistency and timing protocol. 

5. Capacity Information 
SAPFO vs. DPI 
The SAPFO is a local ordinance, independent of State Department of Public Instruction 
(DPI) projections and rules regarding class size. The SAPFO, for instance, does not 
count temporary modular classrooms as fulfilling the capacity level of service outlined in 
the SAPFO interlocal Memorandum of Understanding (MOU). The MOU requires 'bricks 
and mortar' instead of temporary facilities and also requires its own set of future student 
projections to identify long-term capital school construction needs. However, the County 
did phase in the smaller class size mandates in previous years that decreased capacity. 
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Decisions will have to be made if new discussions at the state level create any class size 
changes that should or should not be reflected in the County's SAPFO. Future decisions 
would reflect the timing and impact of new state legislation. 

This year, CHCCS and OCS did not exceed the adopted level of service standards 
established in the SAPFO, nor do projections show a potential need for additional 
capacity at the elementary, middle, and high school levels within the 1 0-year planning 
period. 

6. Student Projection Analysis 
CHCCS 
Student membership projections show a mix of increases and decreases at all levels 
within the 10-year planning period. Projections are shown on page 37 of the report. 

ocs 
Student membership projections show a mix of increases and decreases at all levels 
within the 1 0-year planning period. Projections are shown on page 36 of the report. 

The City of Mebane lies partially within Orange County and students within the Orange 
County portion of Mebane attend Orange County schools. However, Mebane is not a 
party to the SAPFO agreement and does not require that CAPS be issued prior to 
development approvals. Although the SAPFO system is not formally regulated in 
Mebane, students residing within the Orange County portion of Mebane are accounted 
for in the SAPFO process with the annual reporting of actual student membership and 
ensuing growth rates contained in the 1 0-year student projections. 

7. School Capacity CIP Needs Analysis 
CHCCS 
Projected needs: 

ocs 

Elementary School 
Middle School 
High School 

Projected needs: 

Projections show no needs in the next 10 years 
Projections show no needs in the next 10 years 
Projections show no needs in the next 1 0 years 

Elementary School Projections show no needs in the next 10 years 
Middle School Projections show no needs in the next 10 years 
High School Projections show no needs in the next 10 years 

NOTE: School capacity changes as part of a school renovation/upgrade project will be 
reviewed as necessary by the BOCC and school districts. 

8. Student Generation Rates 
The updated student generation rates were approved on May 19, 2015 and are shown in 
Attachment II.E.1 on page 43 of the report. Updated rates began to be used for CAPS 
issuances in the fall of 2015 and are based on an inventory of recently built units from 
January 1, 2004 to December 31,2013. 

9. Access to Full Report 
The draft SAPFOTAC report will be posted on the Orange County Planning Department's 
web site. A letter and the Executive Summary of the report will be sent to all SAPFO 
partners after this BOCC meeting advising them of the availability of the draft report and 
inviting comment. It is anticipated the draft 2019 SAPFOTAC report will be brought back 
to the BOCC for certification at the May 21, 2019 regular meeting. 
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10. Additional Information 
There are two primary parts to the SAPFO system. The first part, Certificate of Adequate 
Public Schools (CAPS), is the testing of the student generation rate (SGR) from 
development projects against available capacity within the schools. The second part, 
student projections and capacity needs assessment, is the tracking of historical 
enrollment and the projection of future student enrollment against existing capacity at a 
certain school level. This part is not directly related to a development project, but a 
current year outcome of how many children actually 'show up' in a school year. This 
includes new students that also come from existing housing stock. 

The purpose of explaining these two parts of the SAPFO system is to illustrate how 
projects can be approved as part of the CAPS system when capacity is available yet 
aberration in actual enrollment can cause future year projections to accelerate capital 
needs dramatically. The 1 0-year student projections developed for the SAPFO Annual 
Report forecast future school needs based on current student membership numbers and 
historic growth rates derived by the five projection models. 

The process accounting for students once they are actually enrolled in the school system 
emphasizes a delay that exists from the time a residential development is approved and 
developed to when students begin to enter the system. For example, the proposed 
residential growth that has occurred in the recent past within Mebane's jurisdiction has 
yet to be seen with OCS student membership numbers and fully entered into the 
historically based projection methods. Orange County staff will continue to work with the 
SAPFO Technical Advisory Committee and our planning partners to monitor future 
residential development throughout Orange County. 

In summary, although the SAPFO Technical Advisory Committee report does not show 
immediate capital needs, the development approvals in both school districts will, after a 
normal lag, accelerate capital school needs and renovations based on localized student 
increases at specific schools. These local impacts will have to be analyzed by the school 
district to determine the best method to resolve new demands (i.e. redistricting, 
renovation, new school construction, etc.). 

FINANCIAL IMPACT: Current student growth projections do not show capacity needs for 
additional schools in either the CHCCS District or OCS District during the 1 0-year projection 
period. The outcome of the School Joint Action Committee related to state legislation may 
project more immediate capital needs. 

SOCIAL JUSTICE IMPACT: The following Orange County Social Justice Goal is applicable to 
this item: 

• GOAL: ENSURE ECONOMIC SELF-SUFFICIENCY 
The creation and preservation of infrastructure, policies, programs and funding necessary 
for residents to provide shelter, food, clothing and medical care for themselves and their 
dependents. 

RECOMMENDATION(S): The Manager recommends the Board: 
1. Receive the 2019 SAPFOTAC Annual Report; and 
2. Authorize the Chair to sign the transmittal letter to SAPFO partners contained in , 

Attachment 1. 
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2019 SAPFOTAC Executive Summary 

I. Base Memorandum of Understanding 
A. Level of Service .................................................................... (No Change) ........ Pg. 1 

Chapel Hill/Carrboro Orange County 
School District School District 

Elementary 105% 105% 
Middle 107% 107% 
Hif(h 110% 110% 

B. Building Capacity and Membership .................................. (Change) .............. Pg. 2 

Chapel Hill/Carrboro Orange County 
School District School District 

Capacity Membership Increase from Capacity Membership Increase from 
PriorY ear Prior Year 

Elementary 5664 5471 (51) 3361 3205 22 
Middle 2944 2933 100 2166 1779' 49 
Hif(h 3875 3932 5 2439 2349 (96) 

C. Membership Date - November 15 .............................•......... (No Change) ........ Pg.l7 

II. Annual Update to SAPFO System 
A . . Capital Investment .Plan (CIP) .................... : ...................... (No Change) ........ Pg. 18 . 

B. Student Membership Projection Methodology ................. (No Change) ........ Pg. 19 . 
The average of 3, 5, and 10 year history/cohort survival, linear and arithmetic projection models. 

C. Student Membership Projections ....................................... (Change) .............. Pg. 29 

Analysis of 5 Years of Projections for 2018-19 School Year- Chapel Hill/Carrboro City Schools 

(The first colunm for each year includes the student membership projection made for 2018-19 in that given year. The second column for each year 
includes the number of students the projection was off compared to actual membership. An "L" indicates the projection was low compared to the 
actual, whereas an "H" indicates the projection was high compared to the actual.) 

Year Projection Made for 2018-19 Membership 

Actual2018 
2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 

Membership 
Elementary 5471 6021 H550 5795 H324 5622 H151 5655 Hl84 5509 H38 

Middle 2933 3063 Hl30 3009 H76 2915 Ll8 2898 L35 2889 L44 
High 3932 4011 H79 3920 Ll2 3842 L90 3846 L86 3915 Ll7 
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Analysis of 5 Years of Projections for 2018-19 School Year- Orange County Schools 

{The frrst column for each year includes the student membership projection made for 2018-2019 in that given year. The second column for each 
year includes the number of students the projection was off compared to actual membership. An "L" indicates the projection was low compared to 
the actual, whereas an "H" indicates the projection was high compared to the actual.) 

Year Projection Made for 2018-19 Membership 

Actual2018 
2013-14 2014-15 2015-16 2016-17 2017-18 

Membership 
Elementary 3205 3668 H463 3226 H21 3319 H114 3235 H30 3161 L44 

Middle 1779 1933 Hl54 1837 H58 1830 H51 1811 H32 1785 H6 
Hil!h 2349 2534 Hl85 2547 Hl98 2517 Hl68 2439 H90 2396 H47 

D. Student Membership Growth Rate .................................... (Change) ....•.....•... Pg. 38 

Projected Average Annual Growth Rate Over Next 10 Years 
Chapel Hill/Carrboro Orange County 

School District School District 
Year Projection 2014-15 2015-16 2016-17 2017-18 2018-19 2014-15 2015-16 2016-17 2017-18 2018-19 

Made: 
Elementary 1.11% 0.92% 0.91% 0.36% 0.56% 0.55% 0.80% 0.51% 0.58% 0.91% 

Middle 
Hi!! I! 

1.15% 0.82% 0.95% 0.21% 0.19% 0.09% 0.67% 0.36% 0.13% 0.28% 
1.22% 0.93% 0.72% 0% 0.16% 0.39% 0.56% 0.22% -0.10% 0.21% 

E. Student I Housing Generation Rate .................................. (No Change) ........ Pg. 41 

SCHOOL ADEQUATE PUBLIC FACILITIES ORDINANCE STATUS 
(based on future year Student Membership Projections) 

CHAPEL HILL/CARRBORO SCHOOL DISTRICT 

Elementary School Level 
A. Does not currently exceed 105% LOS standard (current LOS is 96.6%). 
B. The projected growth rate at'this level is expected to decrease over the next 10 years, 

but remain positive (average ~0.56% per year compared to 0.67% over the past 10 
years). 

C. Similar to last year, projections are not showing a need for an additional Elementary 
School in the 1 0-year projection period. 

Middle School Level 
A. Does not currently exceed 107% LOS standard (current LOS is 99.6%). 
B. The projected growth rate at this level is expected to decrease over the next 10 years, 

but remain positive (average ~0.19% compared to an average of 0. 78% over the past 
10 years). 

C. Similar to last year, projections are not showing a need for an additional Middle 
School in the 1 0-year projection period. 

High School Level 
A. Does not currently exceed the 110% LOS standard (current LOS is 101.5%). 
B. The projected growth rate at this level -is expected to decrease over the next 10 years 

(average ~0.16% compared to 0.79% over the past 10 years). 

11 
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C. Similar to last year, projections are not showing a need to expand Carrboro High 
School from the initial capacity of 800 students to the ultimate capacity of 1,200 
students in the 1 0-year projection period. 

ORANGE COUNTY SCHOOL DISTRICT 

Elementary School Level 
A. Does not currently exceed 105% LOS standard (current LOS is 95.4%). 
B. The projected growth rate at this level is expected to increase and remain positive over 

the next 10 years (average ~0.91% compared to 0.11% over the past 10 years). 
C. Similar to last year, projections are not showing a need for an additional Elementary 

School in the 10-year projection period. 

Middle School Level 
A. Does not currently exceed 107% LOS standard (current LOS is 82.1%). 
B. The projected growth rate at this level is expected to decrease, but remain positive over 

the next 10 years (average ~0.28% compared to 0.57% over the past 10 years). 
C. Similar to last year, projections are not showing a need for an additional Middle School 

in the 10-year projection period. 

High School Level 
A. Does not currently exceed 110% LOS standard (current LOS is 96.3%). 
B. The projected growth rate at this level is expected to decrease, but remain positive over 

the next 10 years (average~ 0.21% compared to 1.08% over the past 10 years). 
C. Similar to last year, projections are not showing a need to expand Cedar Ridge High 

School from the initial capacity of 1,000 students to 1,500 students in the 1 0-year 
projection period. 

ADDITIONAL INFORMATION 
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The Schools Adequate Public Facilities Ordinance (SAPFO) student projections illustrate when 
the adopted level of service capacities are forecasted to be met and/or exceeded in anticipation of 
CIP planning and the construction of a new school. Both school districts continue planning 
efforts to renovate and expand existing facilities to address school capacity needs in a more 
feasible way. Additional capacity resulting from school renovations and expansions will be 
added to the projection models in stages, once funding is approved, versus the addition of greater 
capacity when a new school is constructed and completed. The renovation and expansion to 
existing facilities may delay construction of new schools further into the future. This process will 
pose some challenges to SAPFO compared to the existing process which indicates in advance 
when a completely new school is needed. Decisions on the timing of reconstruction (i .e. capacity 
additions) funding would be directly linked to the SAPFO model at the appropriate time. 

SAPFO student projections for this year are not showing a need for new school construction or 
expansion in the 10-year projection period for both school districts due to slowing student 
growth rates. However, planned residential development in the near future may increase student 
membership and accelerate school construction and expansion needs into the 10-year projection 
period. Although capacity and construction needs are not identified this year, both school 
districts face a large backlog of school capital maintenance and renovation projects that need to 
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be addressed. Given that student projections are not showing an immediate need for school 
construction in the 10-year period, this may provide the time for both school districts to 
commence and/or complete these projects in order to address ongoing needs. 

Changes in Average Class Size 

12 

In 2018, the North Carolina General Assembly unveiled House Bil190 which allows for a 
phasing-in process to address the decrease in class size averages over the next three school years. 
Based on House Bi1190, average class sizes for kindergarten to third grade will face a decrease 
from 1:20 to 1:19 for the 2019-2020 school year, 1:19 to 1:18 for the 2020-2021 school year, and 
1:18 to 1:17 for the 2021-2022 school year. Reductions in class size averages may create 
elementary school capacity issues for the 2021-2022 school year. In order to address these 
impacts in time, the Schools Joint Action Committee (SJAC) continues to meet order to review 
impacts to both school districts, discuss options, and determine how to implement the school 
capacity changes into the SAPFO annual report and 10-year student membership and building 
capacity projections sheets. 

Charter and Private Schools 
Currently, there are two Charter Schools located in the Town ofHillsborough. Charter student 
membership for these two schools is as follows: 

Eno River Academy The Expedition School 
School Year Number of Students Number of Students 

2017-18 542 326 
2018-19 655 (+ 113) 355 (+29) 

Charter and private schools are not included as part of the SAPFO Annual Report and, as a 
result, their membership and capacity numbers are not monitored or included in future 
projections. SAPFO projections are used for projecting only public school construction needs. 
However, the SAPFO Technical Advisory Committee does monitor charter and private schools 
and their effect on student enrollment in both school districts. If a charter or private school were 
to close and a spike were to be realized in school enrollment, the student projections would likely 
accelerate the need for additional capacity in future years, but likely still within an appropriate 
time for CIP planning. Charter Schools are also monitored by the Department of Public 
Institution (DPI) which provides pupil information, based on data received from Charter Schools 
located in Orange County, to the County for funding purposes. The County budgeted for charter 
schools as follows: 

Chapel Hill-Carrboro Orange County 
City Schools Schools 

Fiscal Year Number of Students Number of Students 
2017-18 162 617 
2018-19 155 {-7) 769 (+ 152) 

Although charter and private schools numbers are not collected for SAPFO purposes, impacts 
due to enrollment at these schools are accounted for in SAPFO process with the annual reporting 
of student membership and growth rates contained in the 1 0-year student projections. 

lV 
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Future Residential Development 
Following the economic downturn, there has been an increase in approved and undeveloped 
residential projects in Orange County. Currently, there are over four thousand proposed single 
family and multifamily housing units approved, but undeveloped in the CHCCS district. In 
addition, there are over a thousand proposed residential units approved, but undeveloped in the 
OCS district. Proposed growth is not included in the SAPFO projection system until actual 
students begin enrollment. The Certificate of Adequate Public Schools (CAPS) test is conducted 
during the approval process at a certain stage. Once students are enrolled in a school year, 
through annual reporting of student membership numbers, 1 0-year student projections can be 
updated to display future capacity needs in time to efficiently plan for future school construction 
requests. Staff and the SAPFO Technical Advisory Committee continue to monitor and evaluate 
the demand and growth of residential development throughout Orange County as well as its 
effect on student membership rates. 

Below is a list of larger residential projects and the potential number of students from these 
projects which may have impact to the schools in the short term. Please note, a CAPS has not 
been issued for The Meadows or Villas at Havenstone due to their location in the City of 
Mebane. The City of Mebane is not a party to the SAPFO agreement and therefore does not 
require that CAPS (Certificate of Adequate Public Schools) be issued prior to development 
approvals. As a result, the potential number of students is based on unit type and bedroom count 
estimates. 

Residential Project Jurisdiction Proposed Total Units Potential Number of 
Students 

Elementary: 84 
Collins Ridge Phase 1 Hillsborough 672 Middle: 45 

High: 57 
Elementary: 28 

Carraway Village Chapel Hill 400 Middle: 10 
High: 14 

Elementary: 67 
The Meadows Mebane 279 Middle: 35 

High: 37 

- Elementary: 4 
Villas at Havenstone Mebane 68 Middle: 3 

High: 4 
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2019 SAPFOTAC Executive Summary 
 

I. Base Memorandum of Understanding 

A. Level of Service ....................................................................(No Change) ........Pg. 1 

 
 Chapel Hill/Carrboro 

School District 

Orange County 

School District 

Elementary 105% 105% 

Middle 107% 107% 

High 110% 110% 
             

B. Building Capacity and Membership ..................................(Change) ..............Pg. 2 
 

 Chapel Hill/Carrboro 

School District 

Orange County 

School District 

 Capacity Membership Increase from 

Prior Year 

Capacity Membership Increase from 

Prior Year 

Elementary 5664 5471 (51) 3361 3205 22 

Middle 2944 2933 100 2166 1779 49 

High 3875 3932 5 2439 2349 (96) 

             

C. Membership Date – November 15 .......................................(No Change) ........Pg.17 

 

II. Annual Update to SAPFO System 

A. Capital Investment Plan (CIP) ...........................................(No Change) ........Pg. 18 

 

B. Student Membership Projection Methodology .................(No Change) ........Pg. 19 
The average of 3, 5, and 10 year history/cohort survival, linear and arithmetic projection models.  
 

C. Student Membership Projections .......................................(Change) ..............Pg. 29 

 

Analysis of 5 Years of Projections for 2018-19 School Year – Chapel Hill/Carrboro City Schools 

 
(The first column for each year includes the student membership projection made for 2018-19 in that given year. The second column for each year 

includes the number of students the projection was off compared to actual membership. An “L” indicates the projection was low compared to the 

actual, whereas an “H” indicates the projection was high compared to the actual.) 

 Year Projection Made for 2018-19 Membership 

 Actual 2018 

Membership 
2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 

Elementary 5471  6021 H550  5795 H324  5622 H151  5655 H184 5509 H38 

Middle 2933  3063 H130  3009 H76  2915 L18 2898 L35  2889 L44 

High 3932  4011 H79 3920 L12 3842 L90  3846 L86 3915 L17 
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Analysis of 5 Years of Projections for 2018-19 School Year – Orange County Schools 

 
(The first column for each year includes the student membership projection made for 2018-2019 in that given year. The second column for each 

year includes the number of students the projection was off compared to actual membership. An “L” indicates the projection was low compared to 

the actual, whereas an “H” indicates the projection was high compared to the actual.) 

 Year Projection Made for 2018-19 Membership 

 Actual 2018 

Membership 
2013-14 2014-15 2015-16 2016-17 2017-18 

Elementary 3205  3668 H463 3226 H21  3319 H114  3235 H30  3161 L44 

Middle 1779 1933 H154 1837 H58 1830 H51 1811 H32  1785 H6 

High 2349 2534 H185  2547 H198 2517 H168  2439 H90 2396 H47 

 

D. Student Membership Growth Rate ....................................(Change) ..............Pg. 38 

 
Projected Average Annual Growth Rate Over Next 10 Years 

 Chapel Hill/Carrboro 

School District 

Orange County 

School District 

Year Projection 

Made: 
2014-15 2015-16 2016-17 2017-18 2018-19 2014-15 2015-16 2016-17 2017-18 2018-19 

Elementary 1.11% 0.92% 0.91% 0.36% 0.56% 0.55% 0.80% 0.51% 0.58% 0.91% 

Middle 1.15% 0.82% 0.95% 0.21% 0.19% 0.09% 0.67% 0.36% 0.13% 0.28% 

High 1.22% 0.93% 0.72% 0% 0.16% 0.39% 0.56% 0.22% -0.10% 0.21% 

 

E.  Student / Housing Generation Rate ..................................(No Change) ........Pg. 41 

 

 

SCHOOL ADEQUATE PUBLIC FACILITIES ORDINANCE STATUS 
(based on future year Student Membership Projections) 

 

CHAPEL HILL/CARRBORO SCHOOL DISTRICT 

 

Elementary School Level 

A. Does not currently exceed 105% LOS standard (current LOS is 96.6%). 

B. The projected growth rate at this level is expected to decrease over the next 10 years, 

but remain positive (average ~0.56% per year compared to 0.67% over the past 10 

years). 

C. Similar to last year, projections are not showing a need for an additional Elementary 

School in the 10-year projection period.  

 

Middle School Level 

A. Does not currently exceed 107% LOS standard (current LOS is 99.6%). 

B. The projected growth rate at this level is expected to decrease over the next 10 years, 

but remain positive (average ~0.19% compared to an average of 0.78% over the past 

10 years). 

C. Similar to last year, projections are not showing a need for an additional Middle 

School in the 10-year projection period. 

 

High School Level 

A. Does not currently exceed the 110% LOS standard (current LOS is 101.5%).  

B. The projected growth rate at this level is expected to decrease over the next 10 years 

(average ~0.16% compared to 0.79% over the past 10 years). 
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C. Similar to last year, projections are not showing a need to expand Carrboro High 

School from the initial capacity of 800 students to the ultimate capacity of 1,200 

students in the 10-year projection period.   

 

ORANGE COUNTY SCHOOL DISTRICT 

 

Elementary School Level 

A. Does not currently exceed 105% LOS standard (current LOS is 95.4%). 

B. The projected growth rate at this level is expected to increase and remain positive over 

the next 10 years (average ~0.91% compared to 0.11% over the past 10 years). 

C. Similar to last year, projections are not showing a need for an additional Elementary 

School in the 10-year projection period.  

 

Middle School Level  

A. Does not currently exceed 107% LOS standard (current LOS is 82.1%). 

B. The projected growth rate at this level is expected to decrease, but remain positive over 

the next 10 years (average ~0.28% compared to 0.57% over the past 10 years). 

C. Similar to last year, projections are not showing a need for an additional Middle School 

in the 10-year projection period.  

 

High School Level 

A. Does not currently exceed 110% LOS standard (current LOS is 96.3%). 

B. The projected growth rate at this level is expected to decrease, but remain positive over 

the next 10 years (average ~ 0.21% compared to 1.08% over the past 10 years). 

C. Similar to last year, projections are not showing a need to expand Cedar Ridge High 

School from the initial capacity of 1,000 students to 1,500 students in the 10-year 

projection period. 

 

ADDITIONAL INFORMATION 

 

The Schools Adequate Public Facilities Ordinance (SAPFO) student projections illustrate when 

the adopted level of service capacities are forecasted to be met and/or exceeded in anticipation of 

CIP planning and the construction of a new school.  Both school districts continue planning 

efforts to renovate and expand existing facilities to address school capacity needs in a more 

feasible way. Additional capacity resulting from school renovations and expansions will be 

added to the projection models in stages, once funding is approved, versus the addition of greater 

capacity when a new school is constructed and completed. The renovation and expansion to 

existing facilities may delay construction of new schools further into the future. This process will 

pose some challenges to SAPFO compared to the existing process which indicates in advance 

when a completely new school is needed. Decisions on the timing of reconstruction (i.e. capacity 

additions) funding would be directly linked to the SAPFO model at the appropriate time.   

 

SAPFO student projections for this year are not showing a need for new school construction or 

expansion in the 10-year projection period for both school districts due to slowing student 

growth rates. However, planned residential development in the near future may increase student 

membership and accelerate school construction and expansion needs into the 10-year projection 

period. Although capacity and construction needs are not identified this year, both school 

districts face a large backlog of school capital maintenance and renovation projects that need to 
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be addressed. Given that student projections are not showing an immediate need for school 

construction in the 10-year period, this may provide the time for both school districts to 

commence and/or complete these projects in order to address ongoing needs.  

 

Changes in Average Class Size 

In 2018, the North Carolina General Assembly unveiled House Bill 90 which allows for a 

phasing-in process to address the decrease in class size averages over the next three school years. 

Based on House Bill 90, average class sizes for kindergarten to third grade will face a decrease 

from 1:20 to 1:19 for the 2019-2020 school year, 1:19 to 1:18 for the 2020-2021 school year, and 

1:18 to 1:17 for the 2021-2022 school year. Reductions in class size averages may create 

elementary school capacity issues for the 2021-2022 school year. In order to address these 

impacts in time, the Schools Joint Action Committee (SJAC) continues to meet order to review 

impacts to both school districts, discuss options, and determine how to implement the school 

capacity changes into the SAPFO annual report and 10-year student membership and building 

capacity projections sheets.   

 

Charter and Private Schools 

Currently, there are two Charter Schools located in the Town of Hillsborough. Charter student 

membership for these two schools is as follows:  

 

 Eno River Academy  The Expedition School 

School Year Number of Students Number of Students 

2017-18 542 326 

2018-19 655 (+113) 355 (+29) 

 

Charter and private schools are not included as part of the SAPFO Annual Report and, as a 

result, their membership and capacity numbers are not monitored or included in future 

projections. SAPFO projections are used for projecting only public school construction needs. 

However, the SAPFO Technical Advisory Committee does monitor charter and private schools 

and their effect on student enrollment in both school districts. If a charter or private school were 

to close and a spike were to be realized in school enrollment, the student projections would likely 

accelerate the need for additional capacity in future years, but likely still within an appropriate 

time for CIP planning. Charter Schools are also monitored by the Department of Public 

Institution (DPI) which provides pupil information, based on data received from Charter Schools 

located in Orange County, to the County for funding purposes. The County budgeted for charter 

schools as follows: 

 

 

 
Chapel Hill-Carrboro 

City Schools 

Orange County  

Schools 

Fiscal Year Number of Students Number of Students 

2017-18 162 617 

2018-19 155 (-7) 769 (+152) 

 

Although charter and private schools numbers are not collected for SAPFO purposes, impacts 

due to enrollment at these schools are accounted for in SAPFO process with the annual reporting 

of student membership and growth rates contained in the 10-year student projections.   
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Future Residential Development 

Following the economic downturn, there has been an increase in approved and undeveloped 

residential projects in Orange County. Currently, there are over four thousand proposed single 

family and multifamily housing units approved, but undeveloped in the CHCCS district. In 

addition, there are over a thousand proposed residential units approved, but undeveloped in the 

OCS district. Proposed growth is not included in the SAPFO projection system until actual 

students begin enrollment. The Certificate of Adequate Public Schools (CAPS) test is conducted 

during the approval process at a certain stage. Once students are enrolled in a school year, 

through annual reporting of student membership numbers, 10-year student projections can be 

updated to display future capacity needs in time to efficiently plan for future school construction 

requests. Staff and the SAPFO Technical Advisory Committee continue to monitor and evaluate 

the demand and growth of residential development throughout Orange County as well as its 

effect on student membership rates.  

 

Below is a list of larger residential projects and the potential number of students from these 

projects which may have impact to the schools in the short term. Please note, a CAPS has not 

been issued for The Meadows or Villas at Havenstone due to their location in the City of 

Mebane. The City of Mebane is not a party to the SAPFO agreement and therefore does not 

require that CAPS (Certificate of Adequate Public Schools) be issued prior to development 

approvals. As a result, the potential number of students is based on unit type and bedroom count 

estimates.  

 

Residential Project Jurisdiction Proposed Total Units 
Potential Number of 

Students 

Collins Ridge Phase 1 Hillsborough 672 

Elementary: 84 

Middle: 45 

High: 57 

Carraway Village Chapel Hill 400 

Elementary: 28 

Middle: 10 

High: 14 

The Meadows Mebane 279 

Elementary: 67 

Middle: 35 

High: 37 

Villas at Havenstone Mebane 68 

Elementary: 4 

Middle: 3 

High: 4 
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Orange County, NC School Adequate Public Facilities Ordinance 

Introduction 
 

 The Schools Adequate Public Facilities Ordinance (SAPFO) and its Memorandum of 

Understanding are ordinances and agreements, respectively. Supporting documents are 

anticipated to be dynamic to incorporate the annual changing conditions of membership, capacity 

and student projections that may affect School Capital Investment Plan (CIP) timing. This formal 

annual report will be forthcoming to all of the Schools Adequate Public Facilities Ordinance 

partners each year as new information is available.   

This updated information is used in the schools capital needs process of the Capital 

Investment Plan (Process 1) and within elements of the Schools Adequate Public Facilities 

Ordinance Certificate of Adequate Public Schools (CAPS) spreadsheet system (Process 2).   

This report and any comments from the Schools Adequate Public Facilities Ordinance 

partners will be considered in the first half of each year by the Board of County Commissioners 

at a regular or special meeting. The various elements of the report are then “certified” and 

formally considered in the process of the upcoming Capital Investment Plan. The Certificate of 

Adequate Public Schools system is updated after November 15 when data is received from the 

school districts with actual membership and pre-certified capacity (i.e. CIP capacity or prior 

“joint action” capacity changes). 

 The Schools Adequate Public Facilities Ordinance and Memorandum of Understanding 

have dynamic aspects. The derivation of the baseline and update to the variables will continue in 

the future as a variety of school related issues are fine-tuned by technical and policy groups. 

 The primary facet of this report includes the creation of mathematical projections for 

student memberships by school levels (Elementary, Middle and High) and by School Districts 

(Chapel Hill/Carrboro and Orange County). This information is found in Section II, Subsections 

B, C, D, and E. 

 In summary, this report serves as an update to the dynamic conditions of student 

membership and school capacity which affect future projected needs considered in Capital 

Investment Planning.  

Interested parties may make their comments known to the Board of County 

Commissioners prior to their review of the report and school CIP completion or ask questions of 

the SAPFOTAC members. 



  

vii 

 

Schools Adequate Public Facilities Ordinance Partners 

 

ANNUAL REPORT AS OUTLINED IN 

Schools Adequate Public Facilities Ordinance Memorandum 

of Understanding (SAPFO MOU) 

SECTION 1d 

 

RESPECTFULLY SUBMITTED 

TO SCHOOLS ADEQUATE PUBLIC FACILITIES 

ORDINANCE PARTNERS 

 

 

 
 

 
 

Chapel Hill/Carrboro School District 

SAPFO 

Orange County School District 

SAPFO 

 
Board of County Commissioners Board of County Commissioners 

Carrboro Board of Aldermen Hillsborough Board of Commissioners 

Chapel Hill Town Council  

Chapel Hill/Carrboro School Board Orange County School Board 
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Planning Directors/School Representatives                        

Technical Advisory Committee 
(aka SAPFOTAC) 

 
Town of Carrboro 

Trish McGuire, Planning Director 

301 West Main Street 

Carrboro, NC 27510 

 

Town of Chapel Hill 

 Ben Hitchings, Planning and Development Services Director  

405 Martin Luther King, Jr. Blvd. 

Chapel Hill, North Carolina 27514 

 

Town of Hillsborough 

Margaret Hauth, Planning Director 

P.O. Box 429 

Hillsborough, NC 27278 

 

Orange County Planning Department 

Craig Benedict, Planning Director  

Ashley Moncado, Special Projects Planner  

Gary Donaldson, Director of Finance and Administrative Services 

131 W. Margaret Lane 

P.O. Box 8181 

Hillsborough, NC 27278 

 

Orange County School District 

Todd Wirt, Superintendent 

200 E. King Street 

Hillsborough, NC 27278 

 

Chapel Hill-Carrboro School District 

Patrick Abele, Assistant Superintendent for Support Services  

Catherine Mau, Coordinator of Student Enrollment 

750 Merritt Mill Road 

Chapel Hill, NC 2751
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I. Base Memorandum of Understanding 

A. Level of Service 
 

1. Responsible Entity for Suggesting Change – Change can only be effectuated by 

amendment to Memorandum of Understanding (MOU) by all SAPFO partners. 

2. Definition – Level of Service (LOS) means the amount (level) of students that can be 

accommodated (serviced) at a certain school system grade group 

[i.e., Elementary level (K-5), Middle Level (6-8), High School Level (9-12)]. 

3. Standard for: Standard for: 

Chapel Hill/Carrboro School District Orange County School District 

Elementary Middle High School Elementary Middle High School 

105% 107% 110% 105% 107% 110% 

4. Analysis of Existing Conditions: Analysis of Existing Conditions: 

Chapel Hill/Carrboro School District Orange County School District 

These standards are acceptable at this time. These standards are acceptable at this time. 

5. Recommendation: Recommendation: 

Chapel Hill/Carrboro School District Orange County School District 

No change from above standard. No change from above standard. 
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B. Building Capacity and Membership 
 

1. Responsible Entity for Suggesting Change – The Planning Directors, School 

Representatives, and Technical Advisory Committee (SAPFOTAC) will receive requested 

changes that are CIP related and adopted in the prior year.  CIP capacity changes will be 

updated along with actual membership received in November of each year. Other changes 

will be sent to a ‘Joint Action Committee’ of the BOCC and Board of Education, as noted in 

the MOU, who will make recommendations and forward changes (on the specific forms with 

justification) to the full Board of County Commissioners for review and action. These non-

CIP changes would be updated in the upcoming November CAPS system recalibration and 

included in the SAPFOTAC report. 

2. Definition – “For purposes of this Memorandum, "building capacity" will be determined by 

reference to State guidelines and the School District guidelines (consistent with CIP School 

Construction Guidelines/policies developed by the School District and the Board of County 

Commissioners) and will be determined by a joint action of the School Board and the Orange 

County Board of Commissioners. As used herein the term "building capacity" refers to 

permanent buildings. Mobile classrooms and other temporary student accommodating 

classroom spaces are not permanent buildings and may not be counted in determining the 

school districts building capacity.” 

3. Standard for: Standard for: 

Chapel Hill/Carrboro School District Orange County School District 

The original certified capacity for each of the 

schools was certified by the respective 

superintendent and incorporated in the 

initialization of the CAPS system (Chapel Hill 

Carrboro School District April 29, 2002 - Base)  

The original certified capacity for each of the 

schools was certified by the respective 

superintendent and incorporated in the 

initialization of the CAPS system (Orange County 

School District April 30, 2002 - Base) 

Capacity changes were made each year as follows: Capacity changes were made each year as follows: 

2003:  Increase of 619 at Rashkis Elementary. 

2004:  No changes at Elementary, Middle, or High 

School levels. 

2005:  No changes at Elementary, Middle, or High 

2003:  No net increase in capacity at Elementary 

level.  No changes at Middle School level.  

Increase of 1,000 at Cedar Ridge High School. 

2004:  No net increase in capacity at Elementary 
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School levels. 

2006:  No changes at Elementary, Middle, or High 

School levels. 

2007:  An increase of 800 at the High School level 

with the opening of Carrboro High School.   

2008:  An increase of 323 at the Elementary 

School level due to the opening of Morris Grove 

Elementary School and the implementation of the 

1:21 class size ratio in grades K-3 

2009:  No changes at Elementary, Middle, or High 

School levels. 

2010:  An increase in capacity of 40 students at the 

High School level with Phoenix Academy High 

School becoming official high school within the 

district 

2011:  No changes at Elementary, Middle, or High 

School levels. 

2012: No changes at Elementary, Middle, or High 

School levels. 

2013: An increase in capacity of 585 students due 

to the opening of Northside Elementary School.  

2014: An increase in capacity of 104 students due 

to the opening of the Culbreth Middle School 

addition.  

2015: No changes at Elementary, Middle, or High 

School levels.  

2016: No changes at Elementary, Middle, or High 

School levels.  

2017: A decrease in capacity of 165 students due 

to the implementation of the 1:20 class size ratio in 

grades K-3.  

level.  No changes at Middle or High School 

levels. 

2005:  An increase in capacity of 100 at 

Hillsborough Elementary with the completion of 

renovations. 

2006:  An increase in capacity of 700 at the 

Middle School level with the completion of 

Gravelly Hill Middle School and an increase of 15 

at the High School level with the temporary 

location of Partnership Academy Alternative 

School.  An increase of 2 at the Elementary level 

due to a change in the capacity calculation for each 

grade at each school. 

2007:  No changes at Elementary, Middle, or High 

School levels. 

2008:  A decrease of 228 at the Elementary School 

level due to the implementation of the 1:21 class 

size ratio in grades K-3 and an increase of 25 at the 

High School level with the completion of the new 

Partnership Academy Alternative School. 

2009:  No changes at Elementary, Middle, or High 

School levels. 

2010:  No changes at Elementary, Middle, or High 

School levels. 

2011: No changes at Elementary, Middle, or High 

School levels. 

2012: No changes at Elementary or Middle School 

levels.  A decrease of 119 at High School level as a 

result of a N.C. Department of Public Instruction 

(DPI) study. 

2013: No changes at Elementary, Middle, or High 
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2018: No changes at Elementary, Middle or High 

School levels. 

 

School levels. 

2014: No changes at Elementary, Middle, or High 

School levels.  

2015: No changes at Elementary, Middle, or High 

School levels. 

2016: No changes at Elementary, Middle, or High 

School levels.  

2017: A decrease in capacity of 333 students due 

to the implementation of the 1:20 class size ratio in 

grades K-3. 

2018: No changes at Elementary, Middle, or High 

School Level. 

 

4. Analysis of Existing Conditions: Analysis of Existing Conditions: 

Chapel Hill/Carrboro School District Orange County School District 

The Schools Facilities Task Force developed a 

system to calculate capacity.  Any changes year to 

year will be monitored, reviewed, and recorded by 

the SAPFOTAC on approved forms distributed to 

SAPFO partners and certified upon approval by 

the Board of County Commissioners each year. 

The Schools Facilities Task Force developed a 

system to calculate capacity.  Any changes year to 

year will be monitored, reviewed, and recorded by 

the SAPFOTAC on approved forms distributed to 

SAPFO partners and certified upon approval by 

the Board of County Commissioners each year. 

The requested 2018-19 capacity is noted on 

Attachment I.B.4 

The requested 2018-19  capacity is noted on 

Attachment I.B.3 

5. Recommendation: Recommendation: 

Chapel Hill/Carrboro School District Orange County School District 

Accept school capacities at all levels, as reported 

by CHCCS and shown in Attachment I.B.4. 

Accept school capacities at all levels, as reported 

by OCS and shown in Attachment I.B.3. 
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Attachment I.B.1 Orange County School Capacity (Elementary, Middle, & High)       

(2017-18) 

(Page 1 of 3) 
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Attachment I.B.1 Orange County School Capacity (Elementary, Middle, & High)    

(2017-18) 

(Page 2 of 3) 
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Attachment I.B.1 Orange County School Capacity (Elementary, Middle, & High)              

(2017-18) 

(Page 3 of 3) 
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Attachment I.B.2 Chapel Hill/Carrboro School Capacity (Elementary, Middle, & High) 

(2017-18) 

(Page 1 of 3) 
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Attachment I.B.2 Chapel Hill/Carrboro School Capacity (Elementary, Middle, & High) 

(2017-18) 

(Page 2 of 3) 
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Attachment I.B.2 Chapel Hill/Carrboro School Capacity (Elementary, Middle, & High) 

(2017-18) 

(Page 3 of 3) 
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Attachment I.B.3 Orange County School Capacity (Elementary, Middle, & High) 

(2018-19)  

(Page 1 of 3) 
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Attachment I.B.3 Orange County School Capacity (Elementary, Middle, & High) 

(2018-19)  

(Page 2 of 3) 
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Attachment I.B.3 Orange County School Capacity (Elementary, Middle, & High) 

(2018-19)  

(Page 3 of 3) 
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Attachment I.B.4 Chapel Hill/Carrboro School Capacity (Elementary, Middle, & High) 
(2018-19)  

(Page 1 of 3) 
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Attachment I.B.4 Chapel Hill/Carrboro School Capacity (Elementary, Middle, & High) 

(2018-19)  

(Page 2 of 3) 
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Attachment I.B.4 Chapel Hill/Carrboro School Capacity (Elementary, Middle, & High) 

(2018-19)  

(Page 3 of 3) 
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C. Membership Date 
 

1. Responsible Entity for Suggesting Change – Change can be effectuated only by 

amendment to Memorandum of Understanding (MOU) by all SAPFO partners.  The 

Planning Directors, School Representatives, and Technical Advisory Committee 

(SAPFOTAC) may advise if a change in date would improve the reporting or 

timeliness of the report.  

2. Definition – The date at which student membership is calculated. This date is updated 

each year and also serves as the basis for projections along with the history from 

previous years.  “For purposes of this Memorandum, the term "school membership" 

means the actual number of students attending school as of November 15 of each 

year. The figure is determined by considering the number of students enrolled (i.e. 

registered, regardless of whether a student is no longer attending school) and making 

adjustments for withdrawals, dropouts, deaths, retentions and promotions. Students 

who are merely absent from class on the date membership is determined as a result of 

sickness or some other temporary reason are included in school membership figures. 

Each year the School District shall transmit its school membership to the parties to 

this agreement no later than five (5) school days after November 15. 

3. Standard for: Standard for: 

Chapel Hill/Carrboro School District Orange County School District 

November 15 of each year November 15 of each year 

4. Analysis of Existing Conditions: 

This will be analyzed in the future years to determine if it is an exemplary date. 

5. Recommendation:  Recommendation: 

Chapel Hill/Carrboro School District Orange County School District 

No change at this time. No change at this time. 
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II. Annual Update to Schools Adequate Public Facilities Ordinance 

System 

A. Capital Investment Plan (CIP) 
 

1. Responsible Entity for Suggesting Change – The updating of this section will be 

conducted by the Board of County Commissioners (BOCC) after review of the CIP 

requests from the School Districts. Action regarding CIP programs usually occurs 

during the BOCC budget Public Hearing process in the winter and spring of each 

year. The development of the CIP considers the conditions noted in the SAPFOTAC 

report released in the same CIP development year including LOS (level of service), 

capacity, and membership projections. 

2. Definition – The process and resultant program to determine school needs and 

provide funding for new school facilities through a variety of funding mechanisms. 

3. Standard for: Standard for: 

Chapel Hill/Carrboro School District Orange County School District 

Not Applicable Not Applicable 

4. Analysis of Existing Conditions: 

The MOU outlines a system of implementing the SAPFO, including issuing 

Certificates of Adequate Public Schools (CAPS) to new development if capacity is 

available. The Requests for CAPS will be evaluated using the most recently adopted 

Capital Investment Plan. A new Capital Investment Plan is currently under 

development for approval prior to June 30, 2019. 

5. Recommendation:  

Not subject to staff review 
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B. Student Membership Projection Methodology 
 

1. Responsible Entity for Suggesting Change – This section is reviewed and 

recommended by the Planning Directors, School Representatives, and Technical 

Advisory Committee (SAPFOTAC) to the BOCC for change, if necessary. 

2. Definition – The method(s) by which student memberships are calculated for future 

years to determine total membership at each combined school level (Elementary, 

Middle, and High School) which take into consideration historical membership totals 

at a specific time (November 15) in the school year. These methods are also known as 

‘models’.  

3. Standard for: Standard for: 

Chapel Hill/Carrboro School District Orange County School District 

Presently, the average of five models is being used:  namely 3, 5, and 10 year 

history/cohort survival methods, Orange County Planning Department Linear Wave, and 

Tischler Linear methods. Attachment II.B.1 includes a description of each model. 

4. Analysis of Existing Conditions: 

Performance of the models is monitored each year. The value of a projection model is 

in its prediction of school level capacities at least three years in advance of capacity 

shortfalls so the annual Capital Investment Plan (CIP) updates can respond 

proactively with siting, design, and construction. Attachment II.B.1 includes a 

description of each model. Attachment II.B.3 shows the performance of the models 

for the 2018-19 school year from the prior year projection.   

5. Recommendation:  

More than fifteen years of projection results are now available.  Analysis on the 

accuracy of the results is showing that some models have better results in one district 

while others have better results in the other district.  The historic growth rate is 

recorded by the models, but projected future growth is more difficult to accurately 

quantify.  In all areas of the county, proposed growth is not included in the SAPFO 

projection system until actual students begin enrollment.  The system is updated in 

November of each year, becoming part of the historical projection base.   
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Attachment II.B.I – Student Membership Projection Descriptions 
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Orange County School District 
School Membership 2017-2018 School Year (November 15, 2017) 

  

11/14/16 
Actual  
2016-17 

 
2017 Report 
Projection for 
2017-18 

11/15/17 
Actual  
2017-18 

Change between actual 
Nov 2016 - Nov 2017 

Elementary 3293   3183 -110 

      

Model    Projection is  

T   3335 H152  

OCP   3329 H146  

10C   3213 H30  

5C   3203 H20  

3C   3188 H5  

AVG   3253 H70  

      

  11/14/16   11/15/17  

Middle 1724   1730 +6 

       

Model    Projection is  

T   1746 H16  

OCP   1744 H14  

10C   1763 H33  

5C   1753 H23  

3C   1750 H20  

AVG   1751 H21  

      

 11/14/16   11/15/17  

High 2446   2445 -1 

       

Model    Projection is  

T   2477 H32  

OCP   2476 H31  

10C   2472 H27  

5C   2493 H48  

3C   2482 H37  

AVG   2480 H35  

      

Totals 11/14/16   11/15/17  

Elementary 3293   3183  

Middle 1724   1730  

High 2446   2445  

 7463   7358 -105 

      

Model    Projection is  

T   7558 H200  

OCP   7549 H191  

10C   7448 H90  

5C   7449 H91  

3C   7420 H62  

AVG   7484 H126  

H means High 
L means Low      

 

Attachment II.B.2 – Student Membership Projection Models Performance Analysis (2017-18) 
(Page 1 of 4) 
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Orange County School District 

School Membership 2017-2018 School Year (November 15, 2017) 
 

Statistical Findings 

 

PROJECTION TYPE ABBREVIATIONS 

‘TISCHLER’ LINEAR (T) 
ORANGE COUNTY PLANNING (OCP) 

10-YEAR COHORT (10C) 
5-YEAR COHORT (5C) 
3-YEAR COHORT (3C) 

 
Elementary School Level 
 

 The projections were all high, ranging from 5 students to 152 students above actual 

membership. On average, the projections were 70 students higher than the actual 

membership.  

 The membership actually decreased by 110 students between November 15, 2016 and 

November 15, 2017. 

 
Middle School Level 
 

 The projections were all high, ranging from 14 students to 33 students above actual 

membership.  On average, the projections were 21 students higher than the actual 

membership. 

 The membership actually increased by 6 students between November 15, 2016 and 

November 15, 2017. 

 
High School Level 
 

 Projections were all high, ranging from 27 to 48 students above actual membership. On 

average, the projections were 35 students higher than the actual membership. 

 The membership actually decreased by 1 student between November 15, 2016 and 

November 15, 2017. 

 
TOTAL 
 

 The totals of all school level projections were all high, ranging from 62 to 200 students 

above actual membership.  On average, the projections were 126 students higher than 

the actual membership. 

 The membership decreased in total by 105 students, which is the sum of -110 at 

Elementary, +6 at Middle, and -1 at High. 

 

 

 

 

 

 

 

 

 

Attachment II.B.2 – Student Membership Projection Models Performance Analysis (2017-18) 
(Page 2 of 4) 
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Chapel Hill/Carrboro School District 

School Membership 2017-2018 School Year (November 15, 2017) 

  

11/14/16 
Actual  
2016-17 

 
2017 Report 
Projection for 
2017-18 

11/15/17 
Actual  
2017-18 

Change between actual 
Nov 2016 - Nov 2017 

Elementary 5567   5522 -45 

      

Model    Projection is  

T   5641 H119  

OCP   5632 H110  

10C   5599 H77  

5C   5580 H58  

3C   5575 H53  

AVG   5605 H83  

      

  11/14/16   11/15/17  

Middle 2829   2833 +4 

       

Model    Projection is  

T   2867 H34  

OCP   2893 H60  

10C   2844 H11  

5C   2822 L11  

3C   2807 L26  

AVG   2847 H14  

      

 11/14/16   11/15/17  

High 3762   3927 +165 

       

Model    Projection is  

T   3812 L115  

OCP   3812 L115  

10C   3850 L77  

5C   3848 L79  

3C   3839 L88  

AVG   3832 L95  

      

Totals 11/14/16   11/15/17  

Elementary 5567   5522  

Middle 2829   2833  

High 3762   3927  

 12,158   12,282 +124 

      

Model    Projection is  

T   12,320 H38  

OCP   12,337 H55  

10C   12,293 H11  

5C   12,250 L32  

3C   12,221 L61  

AVG   12,284 H2  

H means High      

L means Low      

Attachment II.B.2 – Student Membership Projection Models Performance Analysis (2017-18) 
(Page 3 of 4) 
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Chapel Hill/Carrboro School District 
School Membership 2017-2018 School Year (November 15, 2017) 

 

Statistical Findings 
 

PROJECTION TYPE ABBREVIATIONS 

‘TISCHLER’ LINEAR (T) 
ORANGE COUNTY PLANNING (OCP) 

10-YEAR COHORT (10C) 
5-YEAR COHORT (5C) 
3-YEAR COHORT (3C) 

 
 
Elementary School Level 
 

 Projections were all high ranging from 53 students to 119 students above actual 

membership.  On average, the projections were 83 students higher than the actual 

membership. 

 The actual membership decreased by 45 students between November 15, 2016 and 

November 15, 2017. 

 
Middle School Level 
 

 Projections were mixed, ranging from 26 students below to 60 students above actual 

membership.  On average, the projections were 14 students higher than the actual 

membership. 

 The actual membership increased by 4 students between November 15, 2016 and 

November 15, 2017. 

 
High School Level 
 

 Projections were all low, ranging from 77 to 115 students below actual membership. On 

average, the projections were 95 students lower than the actual membership. 

 The actual membership increased by 165 students between November 15, 2016 and 

November 15, 2017. 

 
TOTAL 
 

 The total of all school level projections were mixed, ranging from 61 students below to 

55 students above actual membership.  On average, the projections were 2 students 

higher than the actual membership. 

 The membership increased in total by 124 students, which is the sum of -45 at 

Elementary, +4 at Middle, and +165 at High. 

 

 

 

 

  

Attachment II.B.2 – Student Membership Projection Models Performance Analysis (2017-18) 
(Page 4 of 4) 
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Orange County School District 

School Membership 2018-2019 School Year (November 15, 2018) 

  

11/15/17 
Actual  
2017-18 

 
2018 Report 
Projection for 
2018-19 

11/15/18 
Actual  
2018-19 

Change between actual 
Nov 2017 - Nov 2018 

Elementary 3183   3205 + 22 

      

Model    Projection is  

T   3201 L4  

OCP   3200 L5  

10C   3140 L65  

5C   3128 L77  

3C   3139 L66  

AVG   3161 L44  

      

  11/14/17   11/15/18  

Middle 1730   1779 + 49 

       

Model    Projection is  

T   1740 L39  

OCP   1739 L40  

10C   1822 H43  

5C   1812 H33  

3C   1814 H35  

AVG   1785 H6  

      

 11/14/17   11/15/18  

High 2445   2349 - 96 

       

Model    Projection is  

T   2458 H109  

OCP   2460 H111  

10C   2354 H5  

5C   2368 H19  

3C   2340 L9  

AVG   2396 H47  

      

Totals 11/14/17   11/15/18  

Elementary 3183   3205  

Middle 1730   1779  

High 2445   2349  

 7358   7333 - 25 

      

Model    Projection is  

T   7399 H66  

OCP   7399 H66  

10C   7316 L17  

5C   7308 L25  

3C   7293 L40  

AVG   7342 H9  

H means High 
L means Low      

 

Attachment II.B.3 – Student Membership Projection Models Performance Analysis (2018-19) 
(Page 1 of 4) 
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Orange County School District 

School Membership 2018-2019 School Year (November 15, 2018) 
 

Statistical Findings 

 

PROJECTION TYPE ABBREVIATIONS 

‘TISCHLER’ LINEAR (T) 
ORANGE COUNTY PLANNING (OCP) 

10-YEAR COHORT (10C) 
5-YEAR COHORT (5C) 
3-YEAR COHORT (3C) 

 
Elementary School Level 
 

 The projections were all low, ranging from 4 students to 77 students below actual 

membership. On average, the projections were 44 students lower than the actual 

membership.  

 The membership actually increased by 22 students between November 16, 2017 and 

November 15, 2018. 

 
Middle School Level 
 

 Projections were mixed, ranging from 40 students below to 43 students above actual 

membership.  On average, the projections were 6 students higher than the actual 

membership. 

 The membership actually increased by 49 students between November 16, 2017 and 

November 15, 2018. 

 
High School Level 
 

 The majority of projections were high, ranging from 5 students to 111 students above 

actual membership. One projection was 9 students below actual membership. On 

average, the projections were 47 students higher than the actual membership. 

 The membership actually decreased by 96 students between November 16, 2017 and 

November 15, 2018. 

 
TOTAL 
 

 The totals of all school level projections were mixed, ranging from 40 students below to 

66 students above actual membership.  On average, the projections were 9 students 

higher than the actual membership. 

 The membership decreased in total by 25 students, which is the sum of +22 at 

Elementary, +49 at Middle, and -96 at High. 

 
  

Attachment II.B.3 – Student Membership Projection Models Performance Analysis (2018-19) 
(Page 2 of 4) 
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Chapel Hill/Carrboro School District 
School Membership 2018-2019 School Year (November 15, 2018) 

  

11/15/17 
Actual  
2017-18 

 
2018 Report 
Projection for 
2018-19 

11/15/18 
Actual  
2018-19 

Change between actual 
Nov 2017 - Nov 2018 

Elementary 5522   5471 - 51 

      

Model    Projection is  

T   5556 H85  

OCP   5541 H70  

10C   5496 H25  

5C   5475 H4  

3C   5479 H8  

AVG   5509 H38  

      

  11/14/17   11/15/18  

Middle 2833   2933 + 100 

       

Model    Projection is  

T   2850 L83  

OCP   2848 L85  

10C   2926 L7  

5C   2907 L26  

3C   2915 L18  

AVG   2889 L44  

      

 11/14/17   11/15/18  

High 3927   3932 + 5 

       

Model    Projection is  

T   3951 H19  

OCP   3938 H6  

10C   3884 L48  

5C   3889 L43  

3C   3912 L20  

AVG   3915 L17  

      

Totals 11/14/17   11/15/18  

Elementary 5522   5471  

Middle 2833   2933  

High 3927   3932  

 12,282   12,336 + 54 

      

Model    Projection is  

T   12,357 H21  

OCP   12,327 L9  

10C   12,306 L30  

5C   12,271 L65  

3C   12,306 L30  

AVG   12,313 L23  

H means High      

L means Low      

Attachment II.B.3 – Student Membership Projection Models Performance Analysis (2018-19) 
(Page 3 of 4) 



Section II 

 28 

 

 

  

Chapel Hill/Carrboro School District 
School Membership 2018-2019 School Year (November 15, 2018) 

 

Statistical Findings 
 

PROJECTION TYPE ABBREVIATIONS 

‘TISCHLER’ LINEAR (T) 
ORANGE COUNTY PLANNING (OCP) 

10-YEAR COHORT (10C) 
5-YEAR COHORT (5C) 
3-YEAR COHORT (3C) 

 
Elementary School Level 
 

 Projections were all high ranging from 4 students to 85 students above actual 

membership.  On average, the projections were 38 students higher than the actual 

membership. 

 The actual membership decreased by 51 students between November 16, 2017 and 

November 15, 2018. 

 
Middle School Level 
 

 Projections were all low, ranging from 7 students to 85 students below actual 

membership.  On average, the projections were 44 students lower than the actual 

membership. 

 The actual membership increased by 100 students between November 16, 2017 and 

November 15, 2018. 

 
High School Level 
 

 Projections were mixed, ranging from 48 students below to 19 students above actual 

membership. On average, the projections were 17 students lower than the actual 

membership. 

 The actual membership increased by 5 students between November 16, 2017 and 

November 15, 2018. 

 
TOTAL 
 

 The majority of all school level projections were low, ranging from 9 students to 65 

students below actual membership. One projection was 21 students above the actual 

membership. On average, the projections were 23 students lower than the actual 

membership. 

 The membership increased in total by 54 students, which is the sum of -51 at 

Elementary, +100 at Middle, and +5 at High. 

 

 

 

 

Attachment II.B.3 – Student Membership Projection Models Performance Analysis (2018-19) 
(Page 4 of 4) 
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C. Student Membership Projections 
 

1. Responsible Entity for Suggesting Change – The updating of this section will be 

conducted by the Planning Directors, School Representatives, and Technical 

Advisory Committee (SAPFOTAC) and referred to the BOCC for annual report 

certifications. Projections will be distributed to SAPFO partners for review and 

comments to the BOCC prior to certification. 

2. Definition – The result of the average of the five student projection models 

represented by 10 year numerical membership projections by school level 

(Elementary, Middle, and High) for each school district (Chapel Hill/Carrboro City 

School District and Orange County School District). 

3. Standard for: Standard for: 

Chapel Hill Carrboro School District Orange County School District 

The 5 model average discussed in Section 

II.B (Student Projection Methodology) 

See Attachment II.C.4 

The 5 model average discussed in Section 

II.B (Student Projection Methodology) 

See Attachment II.C.3 

4. Analysis of Existing Conditions  

The membership figures and percentage growth on the attachments show a decrease 

at the Chapel Hill/Carrboro City Schools’ elementary school level and at the Orange 

County Schools’ high school level. The attachments show an increase at the Chapel 

Hill/Carrboro City Schools’ middle and high school levels and Orange County 

Schools’ elementary and middle school levels.  Chapel Hill/Carrboro Schools and 

Orange County Schools projected average annual growth rates have all decreased 

since the previous year.  The projected annual growth rates show positive growth for 

all three levels in the 10-year projection period. Attachment II.C.3 and Attachment 

II.C.4 show year by year percent growth and projected level of service (LOS). The 

projection models were updated using current (November 15, 2018) memberships. 

Ten years of student membership were projected thereafter.  
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Chapel Hill/Carrboro School District 
 

Elementary 

The previous year (2017-18) projections for November 2018 at this level were overestimated by 

38 students.  The actual membership decreased by 51 students.  Over the previous ten years, this 

level has shown varying increases in growth rates including a decrease in actual membership in 

2009-10 which was most likely due to the shorter enrollment period caused by the institution of 

the new date requiring kindergarteners to be five years old.  Following that dip, membership 

numbers experienced an increase each year with a significant jump (168 students) in 2011-12 

before experiencing a decrease in 2014-15, 2015-16, 2017-18, and this school year.  Growth 

rates during the past ten years have ranged from -1.57% to +3.17%.  The district’s eleventh 

elementary school, Northside Elementary School, opened in 2013. Capacity was decreased in 

2017-18 due to changes in class size averages for kindergarten to third grade by the North 

Carolina State Legislature. The need for an additional elementary school is not anticipated in the 

10-year projection period. This is similar to last year’s projections.   

 

Although not included in SAPFO school capacity or membership numbers, Pre-K programs 

continue to impact operations at District elementary schools where Pre-K programs exist. 

Specific impacts of Pre-K programs at the elementary school level will continue to be reviewed 

and discussed in the coming year.  

 

Middle 

The previous year (2017-18) projections for November 2018 for this level were underestimated 

by 44 students. The actual membership increased by 100 students. Over the previous ten years, 

this level has shown varying increases before experiencing a decrease in 2015-16 and 2016-17. 

Growth rates during this time period have ranged from -0.59% to +2.86%.  Capacity was 

increased in 2014 with the opening of the Culbreth Middle School science wing. The need for an 

additional middle school is not anticipated in the 10-year projection period. This is similar to last 

year’s projections.   

 

High School 

The previous year (2017-18) projections for November 2018 for this level were underestimated 

by 17 students.  The actual membership increased by 5 students.  Over the previous ten years, 

change has been variable with decreases in membership in five of the ten years.  Growth rates 
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during this time period have ranged from -0.90 to +4.39%.  The need for additional high school 

capacity at Carrboro High School is not anticipated in the 10-year projection period. This is 

similar to last year’s projections. Due to renovations to Chapel Hill High School, this level will 

experience an increase in capacity of 105 seats for the 2020-21 school year.  

 

Additional Information for Chapel Hill/Carrboro School District 

Following the economic downturn, there has been an increase in residential projects, specifically 

multifamily development, in the Town of Chapel Hill. Currently, there are over four thousand 

proposed single family and multifamily housing units approved, but undeveloped in the CHCCS 

district. As previously stated, proposed growth is not included in the SAPFO projection system 

until actual students begin enrollment. The CAPS test is conducted during the approval process 

at a certain stage. Once students are enrolled in a school year, through annual reporting of 

student membership numbers, 10-year student projections can be updated to display future 

capacity needs in time to efficiently plan for future school construction requests. Staff and the 

SAPFO Technical Advisory Committee will continue to monitor and evaluate the demand and 

growth of residential development in Chapel Hill and Carrboro as well as its effect on student 

membership rates.  

 

Charter schools are not included as part of the SAPFO Annual Report and, as a result, their 

membership and capacity numbers are not monitored or included in future projections. However, 

the SAPFO Technical Advisory Committee does monitor charter schools and their effect on 

student enrollment at both school districts. If a charter school does close and a spike is realized in 

school enrollment, the student projections will likely accelerate the need in future years, still 

within an appropriate time for CIP planning. Charter Schools are additionally monitored by the 

Department of Public Institution (DPI) which provides pupil information, based on data received 

from Charter Schools located in Orange County, to the County for funding purposes. 

 

Orange County School District 
 

Elementary 

The previous year (2017-18) projections for November 2018 at this level were underestimated by 

44 students.  Actual membership increased by 22 students. Over the previous ten years, this level 

experienced positive growth before experiencing  decreases in 2014-15, 2016-17, and 2017-18.  

Growth rates during this period have ranged from -5.07% to +2.30%.  In the Orange County 
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school system, historic growth is more closely related to new residential development than in the 

Chapel Hill/Carrboro School District, which has a sizeable number of new families in older, 

existing housing stock. Capacity was decreased in 2017-18 due to changes in class size averages 

for kindergarten to third grade by the North Carolina State Legislature. The need for an 

additional Elementary School is not anticipated in the 10 year projection period. This is similar 

to last year’s projections.  

 

Although not included in SAPFO school capacity or membership numbers, Pre-K programs 

continue to impact operations at District elementary schools where Pre-K programs exist. 

Specific impacts of Pre-K programs at the elementary school level will continue to be reviewed 

and discussed in the coming year. 

 

Middle 

The previous year (2017-18) projections for November 2018 for this level were overestimated by 

6 students.  The actual membership increased by 49 students.  Over the previous ten years, 

growth has varied widely and includes decreases in student membership in four of the ten years.  

Growth rates during this period have ranged from -2.20% to +4.00%. The district’s third Middle 

School, Gravelly Hill Middle School, opened in October 2006.  The need for an additional 

Middle School is not anticipated in the 10 year projection period.  This is similar to last year’s 

projections.  

 

High School 

The previous year (2017-18) projections for November 2018 for this level were overestimated by 

47 students.  The actual membership decreased by 96 students.  Over the previous ten years, 

growth has varied and includes decreases for the last three school years and this year. Growth 

rates during this period ranged from -1.32% to 4.58%.  In 2011-12 student membership increased 

by 32 while capacity decreased by 199 at Orange County High School as a result of a N.C. 

Department of Public Instruction (DPI) study. Similar to last year’s projections, the need for 

additional capacity at Cedar Ridge High School is not anticipated in the 10 year projection 

period.  However, to address public safety concerns with the current high school capacity 

exceeding the 100% threshold, Orange County Schools is in preliminary planning stages to 

expand Cedar Ridge High School from initial capacity of 1,000 students to1,500 students for the 

2021-22 school year.  
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Additional Information for Orange County School District 

The City of Mebane lies partially within Orange County and students within the Orange County 

portion of Mebane attend Orange County schools.  However, the City of Mebane is not a party to 

the SAPFO agreement and therefore does not require that CAPS (Certificate of Adequate Public 

Schools) be issued prior to development approvals.   Following the economic downtown, there 

has been a slight increase in approved and undeveloped residential development in the City of 

Mebane and the Town of Hillsborough. Currently, there are over one thousand proposed single 

family and multifamily housing units approved, but undeveloped in the City of Mebane and the 

Town of Hillsborough. The residential growth that has occurred in the recent past within 

Mebane’s and Hillsborough’s jurisdiction has yet to be seen with OCS student membership 

numbers and fully realized into the historically based projection methods due to the recession, 

charter schools, and possibly new family dynamics effecting family size. Staff and the SAPFO 

Technical Advisory Committee will need to continue monitoring and evaluating the demand and 

growth of residential development in Mebane and Hillsborough as well as its effect on student 

membership rates.  

 

Currently, there are two Charter Schools located in the Town of Hillsborough. Eno River 

Academy (K-12) serves 655 students and The Expedition School (K-8) serves 355 students. Both 

of these charter schools continue to have an effect on OCS membership numbers. Charter 

schools are not included as part of the SAPFO Annual Report and, as a result, their  membership 

and capacity are not monitored or included in future projections. However, the SAPFO Technical 

Advisory Committee does monitor charter schools and their effect on student enrollment at both 

school districts. If a charter school were to close and a spike were to be realized in school 

enrollment, the student projections will likely accelerate the need for additional capacity in future 

years, still within an appropriate time for CIP planning. Charter Schools are also monitored by 

the Department of Public Institution (DPI) which provides pupil information, based on data 

received from Charter Schools located in Orange County, to the County for funding purposes. 

5. Recommendation:  

Use statistics as noted in 3 above 
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Attachment II.C.1 – Orange County Student Projections (Elementary, Middle, & High) 

(2017-18) 
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Attachment II.C.2 – Chapel Hill/Carrboro Student Projections (Elementary, Middle, & High) 

(2017-18) 
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Attachment II.C.3 – Orange County Student Projections (Elementary, Middle, & High) 

(2018-19) 
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Attachment II.C.4 – Chapel Hill/Carrboro Student Projections (Elementary, Middle, & High) 

(2018-19) 
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D. Student Membership Growth Rate 
 

1. Responsible Entity for Suggesting Change – The updating of this section will be 

conducted by the Planning Directors, School Representatives, and Technical 

Advisory Committee (SAPFOTAC) each year and referred to the BOCC for annual 

report certification. Projections will be distributed to SAPFO partners for review and 

comments to the BOCC prior to certification. 

2. Definition – The annual percentage growth rate calculated from the projections 

resulting from the average of the five models represented by 10 year numerical 

membership projections by school level for each school district. This does not 

represent the year-by- year growth rate that may be positive or negative, but rather the 

average of the annual anticipated growth rates over the next 10 years. 

3. Standard for: Standard for: 

Chapel Hill/Carrboro School District Orange County School District 

See Attachment II.D.2 See Attachment II.D.2 

4. Analysis of Existing Conditions: Analysis of Existing Conditions: 

Chapel Hill/Carrboro School District Orange County School District 
The membership figures and percentage growth on the 

attachments show continued growth at each school level 

within the system. 

 

Projected Average Annual Growth Rate over next 

ten years: 

The membership figures and percentage growth on the 

attachments show continued growth at each school level 

within the system. 

 

Projected Average Annual Growth Rate over next 

ten years: 

 

 

 

 

 

 

5. Recommendation:  Recommendation: 

Chapel Hill/Carrboro School District Orange County School District 

Use statistics as noted. Use statistics as noted. 

 

 

 

Year Projection 

Made: 

2014-

2015 

2015-

2016 

2016-

2017 

2017-

2018 

2018-

2019 

Elementary 1.11% 0.92% 0.91% 0.36% 0.56% 

Middle 1.15% 0.82% 0.95% 0.21% 0.19% 

High 1.22% 0.93% 0.72% 0% 0.16% 

 

 

 

 

Year Projection 

Made: 

2014-

2015 

2015-

2016 

2016-

2017 

2017-

2018 

2018-

2019 

Elementary 0.55% 0.80% 0.51% 0.58% 0.91% 

Middle 0.09% 0.67% 0.36% 0.13% 0.28% 

High 0.39% 0.56% 0.22% -0.10% 0.21% 
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Attachment II.D.1 – Orange County and Chapel Hill/Carrboro Student Growth Rates 

(Chart dates from 2018-2028 based on 11/15/17 membership numbers) (2017-18) 
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Attachment II.D.2 – Orange County and Chapel Hill/Carrboro Student Growth Rates 

(Chart dates from 2019-2029 based on 11/15/18 membership numbers) (2018-19) 
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E. Student / Housing Generation Rate  
 

1. Responsible Entity for Suggesting Change – The updating of this section will be 

conducted by Planning Directors, School Representatives, and Technical Advisory 

Committee (SAPFOTAC) and referred to the BOCC for certification. 

Projections will be distributed to SAPFO partners for review and comments to the 

BOCC prior to certification. 

2. Definition – Student generation rate refers to the number of public school students 

per housing unit constructed in each school district, as defined in the Student 

Generation Rate Study completed by TisherBise on October 28, 2014. Housing units 

include single family detached, single family attached/duplex, multifamily, and 

manufactured homes.    

3. Standard for: Standard for: 

Chapel Hill/Carrboro School District Orange County School District 

See Attachment II.E.1 See Attachment II.E.1 

4. Analysis of Existing Conditions: 

At the January 2014 SAPFOTAC meeting, members discussed the increased number 

of students generated in both school districts from new development, particularly 

multifamily housing. The SAPFOTAC recommended further evaluation of the 

adopted Student Generation Rates and the impacts the number of bedrooms a 

particular housing type may have on student generation rates. As a result, Orange 

County entered into a contract with TischlerBise to update the student generation rate 

analysis. The new student generation rates were approved on May 19, 2015 and are 

shown in Attachment II.E.1. New rates from the 2014 Student Generation Rates for 

Orange County Schools and Chapel Hill-Carrboro School District Report are based 

on an inventory of recently built units from January 1, 2004 to December 31, 2013.  

  

It should be noted that students are generated from new housing as well as from 

existing housing where new families have moved in.  The CAPS system estimates 

new development impacts and associated student generation, but it is important to 

understand that student increases are a composite of both of these factors.  This effect 

can be dramatic and can vary greatly between areas and districts where either new 
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housing is dominant or new families move into a large inventory of existing housing 

stock. 

5. Recommendation: 

No change at this time. 
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Attachment II.E.1 – Current Student Generation Rates (2015)  
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III. Flowchart of Schools Adequate Public Facilities  

 Ordinance Process 
 

Abstract:  The Schools Adequate Public Facilities Ordinance process has two distinct 

components: 

A. Capital Investment Plan (CIP) (Process 1) 
 

Timeframe:  In November of each year, Student Membership and Building Capacity is 

transmitted from the school districts to the Orange County Board of Commissioners for 

consideration and approval and used in the following years CIP (e.g. November 15, 2018 

membership numbers used to develop a CIP to be considered for adoption in June 2019). 

 

Process Framework 

1. SAPFOTAC projects future student membership from historical data, current 

membership and hypothetical growth rates from established methodologies. 

2. School Districts and BOCC compare projections to existing capacity and proposed 

Capital Investment Plan. 

3. SAPFOTAC forwards data and projections to all SAPFO partners. 

4. School Districts develop Capital Investment Plan Needs Assessment during this 

process 

5. The Capital Investment Plan work sessions and Public Hearings are conducted by the 

BOCC in the spring of each year. 

6. The adoption of CIP that sets forth monies and timeframe for school construction 

(future capacity) by BOCC. 
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School Adequate Public Facilities Ordinance 
 

 
 

Process 1 - Capital Investment Planning (CIP) 
 

 

Projection Method 
(Historical Membership

1 

plus Hypothetical Growth Rate 
 

CIP 

Approval 
(Proposed New Construction 

i.e. School Capacity 

Added by number seats & year) 

 

CAPS 

System2 

(Certificate of 

Adequate Public 

Schools) 

  
   

 

 

Actual Adjustments 
(Current Year Actual Replaces Past Year 

Membership Projection) 

        

 

 

 

 
1
Historical Membership is a product of students generated from: (1) pre-existing/approved undeveloped lots where new housing is built, (2) 

existing housing stock with new families/children, and (3) newly approved housing development (in the future this component will be known as 

CAPS approved development) 

 
2
The only part of the CAPS System (i.e., computer spreadsheet subdivision tracking) that receives data from the Process 1 CIP includes the actual 

membership (November 15 of preceding CIP year) and new school capacity amount (seats) in a specific year pursuant to the CIP. 
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B. Schools Adequate Public Facilities Ordinance Certificate of 

Adequate Public Schools (CAPS) Update (Process 2)                                                  
 

Timeframe:  The CAPS system is updated approximately November 15 of each year when the 

school districts report actual membership and ‘pre-certified’ capacity, whether it is CIP 

associated or prior ‘joint action’ agreement.  ‘Joint action’ determinations of changes in capacity 

due to State rules or other non-construction related items are anticipated to be done prior to the 

November 15 capacity and membership reporting date. This update may reflect the Board of 

County Commissioners action on the earlier year Capital Investment Plan (CIP) as it affects 

capacity and addition of new actual fall membership. The Schools Adequate Public Facilities 

Ordinance Certificate of Adequate Public Schools (CAPS) stays in effect until the following year 

– (e.g.: November 15, 2005 to November 14, 2006). 

 

New development is originally logged for a certain year. As the CAPS system is updated, each 

CAPS projection year is ‘absorbed’ by the actual estimate of a given year. Later year CAPS 

projections of the same development remain in the future year CAPS system accordingly. For 

example, if a 50-lot subdivision is issued a CAPS, 15 lots may be assigned to “Year 1,” 10 lots to 

“Year 2,” 10 lots to “Year 3,” 10 lots to “Year 4,” and 5 lots to “Year 5.”  When “Year 1” is 

updated, the students generated from the 15 lots are absorbed by the actual estimate. The 

students generated in “Years 2, 3, 4, and 5” are held in the CAPS system and added to the 

appropriate year when the CAPS system is updated. 

 

As previously noted in Section II.C, The City of Mebane is not a party to the SAPFO and does 

not require that CAPS be issued prior to approving development activities. Increasing 

development within this area of the county has the potential to encumber a significant portion of 

the available capacity within the Orange County School District. Although the SAPFO system is 

not formally regulated in Mebane, staff monitors development activity and when students enter 

the school system their enrollment is calculated and used in future school projection needs. 

 

Please note that the two processes (CIP and CAPS) are on separate, but parallel tracks.  

However, the CIP does create a crossover of capacity information between the two processes.  
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For example, the SAPFO system for both school districts that will be established / initiated / 

certified each year in November and is based on prior year created and/or planned CIP capacity 

and current school year membership. The SAPFOTAC report including new current year 

membership and projections are to be used for upcoming CIP development as noted in Process 1. 

 

CIP Process 1 (for CIP 2019 - 2029) 

November 2018 – June 2019 (using 2019 SAPFOTAC Report) 

 

SAPFO CAPS Process 2 (for SAPFO System 2019 – 2020)  

November 2018 - November 2019
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School Adequate Public Facilities Ordinance 

 

Process 2 - Certificate of Adequate Public Schools (CAPS) Allocation 

 
2019 CAPS system is effective November 15, 2018 through November 14, 2019. 

 

The system is updated with new membership, CIP capacity changes, and any other BOCC/School District joint 

action approved capacity prior to November 15, 2018. This information is received within 5 days of November 15 

and posted within the next 15 days. This CAPS system recalibration is retroactive to November 15, 2018. 

 

CAPS Allocation System 
1. Certified Capacity 

2 LOS Capacity 

3. Actual Membership 

4. Year Start Available Capacity 

5. Ongoing Current Available Capacity (includes available 

capacity decreases from approved CAPS development by year) 

6. CAPS approved development 

 a. Total units 

 b. Single Family
1 

 c. Other Housing
1 

 

 

CAPS System 

AC2=SC2 - (ADM2+ND12+ND22+…) 

 

 

 
AC0 - Issue CAPS  

AC0 - Defer CAPS to later date 

 
1
Student Generation Rates from CAPS housing type create future membership estimate. Please note that this CAPS membership future estimate is 

different than the projection based on historical data and projection models used in the CIP process 1. This estimate only captures new 

development impact, which is the component that the SAPFO can regulate. 
 

2
AC - Available Capacity - Starts at Annual Update Capacity and reduces as CAPS approved development is entered into the system. 

 SC - Certified School Level Capacity 

 ADM - Average Daily Membership 

 ND - New Development; ND1 means first approved CAPS approved development 
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OCS Student Projections (1) (4)
Elementary

School Year 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29
Actual 3,165 3,211 3,285 3,348 3,403 3,433 3,259 3,318 3,293 3,183 3,205

Tischler (2) 3,217 3,229 3,241 3,254 3,266 3,278 3,290 3,302 3,314 3,327

OC Planning 3,215 3,236 3,259 3,283 3,308 3,334 3,360 3,385 3,407 3,426

10 Year Growth 3,217 3,293 3,314 3,379 3,448 3,482 3,517 3,552 3,588 3,624

5 Year Growth 3,197 3,257 3,265 3,317 3,378 3,412 3,446 3,480 3,515 3,550

3 Year Growth 3,217 3,294 3,311 3,371 3,437 3,471 3,506 3,541 3,577 3,612

Average 3,213 3,262 3,278 3,321 3,367 3,395 3,424 3,452 3,480 3,508
Annual Change - Increase (Decrease) in Actual & Projected Membership) 7 46 74 63 55 30 (174) 59 (25) (110) 22 8 49 16 43 47 28 28 29 28 27
Capacity - 100% Level of Service 3,694 3,694 3,694 3,694 3,694 3,694 3,694 3,694 3,694 3,361 3,361 3,361 3,361 3,361 3,361 3,361 3,361 3,361 3,361 3,361 3,361
Number of Students, Actual and Projected, Over (Under) 100% LOS (529) (483) (409) (346) (291) (261) (435) (376) (401) (178) (156) (148) (99) (83) (40) 6 34 63 91 119 147
105% Level of Service 3,879 3,879 3,879 3,879 3,879 3,879 3,879 3,879 3,879 3,529 3,529 3,529 3,529 3,529 3,529 3,529 3,529 3,529 3,529 3,529 3,529
Number of Students, Actual and Projected, Over (Under) 105% LOS (714) (668) (594) (531) (476) (446) (620) (561) (586) (346) (324) (317) (267) (251) (208) (162) (134) (105) (77) (49) (21)
Actual - % Level of Service 85.7% 86.9% 88.9% 90.6% 92.1% 92.9% 88.2% 89.8% 89.1% 94.7% 95.4%

Average - % Level of Service 95.6% 97.0% 97.5% 98.8% 100.2% 101.0% 101.9% 102.7% 103.5% 104.4%

Annual Student Growth Rate (3) 0.22% 1.45% 2.30% 1.92% 1.64% 0.88% -5.07% 1.81% -0.75% -3.34% 0.69% 0.23% 1.53% 0.50% 1.31% 1.40% 0.83% 0.83% 0.83% 0.81% 0.79%

OCS Student Projections(1)
Middle
School Year 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29
Actual 1,601 1,665 1,698 1,704 1,684 1,747 1,762 1,739 1,724 1,730 1,779

Tischler (2) 1,786 1,793 1,799 1,806 1,813 1,820 1,826 1,833 1,840 1,847

OC Planning 1,773 1,775 1,779 1,782 1,786 1,791 1,795 1,822 1,841 1,861

10 Year Growth 1,808 1,726 1,715 1,678 1,706 1,710 1,760 1,815 1,833 1,851

5 Year Growth 1,794 1,700 1,679 1,634 1,652 1,643 1,680 1,725 1,742 1,759

3 Year Growth 1,788 1,693 1,684 1,652 1,683 1,684 1,729 1,779 1,797 1,815

Average 1,790 1,737 1,731 1,710 1,728 1,729 1,758 1,795 1,811 1,827
Annual Change - Increase (Decrease) in Actual & Projected Membership) (36) 64 33 6 (20) 63 15 (23) (15) 6 49 11 (52) (6) (21) 18 1 29 37 16 16
Capacity - 100% Level of Service 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166
Number of Students, Actual and Projected, Over (Under) 100% LOS (565) (501) (468) (462) (482) (419) (404) (427) (442) (436) (387) (376) (429) (435) (456) (438) (437) (408) (371) (355) (339)
107% Level of Service 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318 2,318
Number of Students, Actual and Projected, Over (Under) 107% LOS (717) (653) (620) (614) (634) (571) (556) (579) (594) (588) (539) (528) (580) (587) (607) (590) (588) (560) (523) (507) (491)
Actual - % Level of Service 73.9% 76.9% 78.4% 78.7% 77.7% 80.7% 81.3% 80.3% 79.6% 79.9% 82.1%

Average - % Level of Service 82.6% 80.2% 79.9% 79.0% 79.8% 79.8% 81.2% 82.9% 83.6% 84.3%

Annual Student Growth Rate (3) -2.20% 4.00% 1.98% 0.35% -1.17% 3.74% 0.86% -1.31% -0.86% 0.35% 2.83% 0.60% -2.93% -0.36% -1.19% 1.03% 0.08% 1.65% 2.09% 0.89% 0.89%

OCS Student Projections (1)
High
School Year 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29
Actual 2,242 2,217 2,222 2,283 2,315 2,421 2,502 2,469 2,446 2,445 2,349

Tischler (2) 2,358 2,367 2,376 2,385 2,394 2,402 2,411 2,420 2,429 2,438

OC Planning 2,385 2,402 2,420 2,438 2,459 2,479 2,499 2,496 2,504 2,516

10 Year Growth 2,339 2,382 2,419 2,493 2,443 2,432 2,378 2,351 2,420 2,439

5 Year Growth 2,339 2,377 2,399 2,455 2,390 2,361 2,297 2,257 2,305 2,309

3 Year Growth 2,318 2,329 2,327 2,360 2,295 2,276 2,229 2,206 2,270 2,284

Average 2,348 2,371 2,388 2,426 2,396 2,390 2,363 2,346 2,386 2,397
Annual Change - Increase (Decrease) in Actual & Projected Membership) 41 (25) 5 61 32 106 81 (33) (23) (1) (96) (1) 23 17 38 (30) (6) (27) (17) 40 12
Capacity - 100% Level of Service 2,558 2,558 2,558 2,558 2,439 2,439 2,439 2,439 2,439 2,439 2,439 2,439 2,439 2,939 2,939 2,939 2,939 2,939 2,939 2,939 2,939
Number of Students, Actual and Projected, Over (Under) 100% LOS (316) (341) (336) (275) (124) (18) 63 30 7 6 (90) (91) (68) (551) (513) (543) (549) (576) (593) (553) (542)
110% Level of Service 2,814 2,814 2,814 2,814 2,683 2,683 2,683 2,683 2,683 2,683 2,683 2,683 2,683 3,233 3,233 3,233 3,233 3,233 3,233 3,233 3,233
Number of Students, Actual and Projected, Over (Under) 110% LOS (572) (597) (592) (531) (368) (262) (181) (214) (237) (238) (334) (335) (312) (845) (807) (837) (843) (870) (887) (847) (836)
Actual - % Level of Service 87.6% 86.7% 86.9% 89.2% 94.9% 99.3% 102.6% 101.2% 100.3% 100.2% 96.3%

Average - % Level of Service 96.3% 97.2% 81.3% 82.6% 81.5% 81.3% 80.4% 79.8% 81.2% 81.6%

Annual Student Growth Rate (3) 1.86% -1.12% 0.23% 2.75% 1.40% 4.58% 3.35% -1.32% -0.93% -0.04% -3.93% -0.05% 1.00% 0.71% 1.59% -1.24% -0.26% -1.14% -0.72% 1.70% 0.48%

(2)  The Tischler Model provides for the "Linear Method" of projections for both CHCCS and OCS.  Original projections used in prior years projection models included the "Linear Extrapolation Method" for CHC

(3)  Annual growth rate calculated using actual membership for years 2009-10 through 2018-19 and average membership for years 2019-20 through 2028

(3)  Annual growth rate calculated using actual membership for years 2009-10 through 2018-19 and average membership for years 2019-20 through 2028-29

(1)  It is important to note that this reflects the November 15, 2018 date of membership as outlined in by the Schools Adequate Public Facilities Ordinanc

(2)  The Tischler Model provides for the "Linear Method" of projections for both CHCCS and OCS.  Original projections used in prior years projection models included the "Linear Extrapolation Method" for CHC

(1)  It is important to note that this reflects the November 15, 2018 date of membership as outlined in by the Schools Adequate Public Facilities Ordinanc

(2)  The Tischler Model provides for the "Linear Method" of projections for both CHCCS and OCS.  Original projections used in prior years projection models included the "Linear Extrapolation Method" for CHC

(3)  Annual growth rate calculated using actual membership for years 2009-10 through 2018-19 and average membership for years 2019-20 through 2028

(4)  Class sizes for grades K-3 = 1:23 for school years 2000 through 2007-08.  In accordance with 2005 School Collaboration Work Group direction, effective the 2008-2009 school year with the opening of CHCCS Elementary #10, K-3 class sizes are 1:21 as directed by past State legislative a

(1)  It is important to note that this reflects the November 15, 2018 date of membership as outlined in by the Schools Adequate Public Facilities Ordinanc

Important Note:  Per 2005 recommendation of School Collaboration Work Group and approved by BOCC 
with approval of 2008-09 Membership & Capacity numbers and certification of 2009 SAPFOTAC report of 
May 5, 2009, Grades K-3 class size reduced from 1:23 to 1:21 with opening of CHCCS Elementary #10-
Morris Grove (to allow for prior legislative action re: reduced class size)

Orange High capacity decreased, per DPI studyPartnership Academy Alternative School relocated - capacity added

Capacity decrease due to change in class size ratios per House Bill 13 (K-
3 average class size ratios are 1:20 as directed by State legislative 
action)

Cedar Ridge High School adding 500 seats.
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CHCCS Student Projections (1) (4)
Elementary
School Year 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29
Actual 5,302 5,219 5,296 5,464 5,543 5,554 5,541 5,501 5,567 5,522 5,471

Tischler (2) 5,512 5,554 5,595 5,636 5,677 5,719 5,760 5,801 5,843 5,884

OC Planning 5,417 5,461 5,504 5,546 5,587 5,628 5,654 5,680 5,691 5,690

10 Year Growth 5,423 5,418 5,464 5,489 5,603 5,659 5,715 5,772 5,830 5,888

5 Year Growth 5,473 5,369 5,340 5,332 5,326 5,379 5,433 5,487 5,542 5,598

3 Year Growth 5,418 5,420 5,468 5,485 5,592 5,648 5,704 5,761 5,819 5,877

Average 5,448 5,444 5,474 5,498 5,557 5,606 5,653 5,700 5,745 5,787
Annual Change - Increase (Decrease) in Actual & Projected Membership) 129 (83) 77 168 79 11 (13) (40) 66 (45) (51) (74) (4) 30 24 59 49 47 47 45 42

Capacity - 100% Level of Service (LOS) 5,244 5,244 5,244 5,244 5,244 5,829 5,829 5,829 5,829 5,664 5,664 5,664 5,664 5,664 5,664 5,664 5,664 5,664 5,664 5,664 5,664

Number of Students, Actual and Projected, Over (Under) 100% LOS 58 (25) 52 220 299 (275) (288) (328) (262) (142) (193) (216) (220) (190) (166) (107) (58) (11) 36 81 123

Capacity - 105% Level of Service (LOS) 5,506 5,506 5,506 5,506 5,506 6,120 6,120 6,120 6,120 5,947 5,947 5,947 5,947 5,947 5,947 5,947 5,947 5,947 5,947 5,947 5,947

Number of Students, Actual and Projected, Over (Under) 105% LOS (204) (287) (210) (42) 37 (566) (579) (619) (553) (425) (476) (499) (503) (473) (449) (390) (341) (294) (247) (202) (160)
Actual - % Level of Service 101.1% 99.5% 101.0% 104.2% 105.7% 95.3% 95.1% 94.4% 95.5% 97.5% 96.6%

Average - % Level of Service 96.2% 96.1% 96.6% 97.1% 98.1% 99.0% 99.8% 100.6% 101.4% 102.2%

Annual Student Growth Rate (3) 2.49% -1.57% 1.48% 3.17% 1.45% 0.20% -0.23% -0.72% 1.20% -0.81% -0.92% -0.41% -0.08% 0.55% 0.43% 1.07% 0.89% 0.84% 0.83% 0.78% 0.74%

CHCCS Student Projections (1)
Middle
School Year 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29
Actual 2,697 2,708 2,722 2,753 2,785 2,858 2,861 2,844 2,829 2,833 2,933

Tischler (2) 2,955 2,977 2,999 3,022 3,044 3,066 3,088 3,110 3,132 3,154

OC Planning 2,910 2,908 2,905 2,901 2,897 2,918 2,937 2,957 2,963 2,981

10 Year Growth 3,010 3,008 2,951 2,905 2,814 2,835 2,833 2,921 2,950 2,980

5 Year Growth 2,908 2,976 2,962 2,944 2,871 2,814 2,781 2,748 2,775 2,803

3 Year Growth 3,025 3,036 2,987 2,944 2,866 2,890 2,879 2,962 2,991 3,021

Average 2,962 2,981 2,961 2,943 2,898 2,905 2,904 2,939 2,962 2,988
Annual Change - Increase (Decrease) in Actual & Projected Membership) 75 11 14 31 32 73 76 (17) (15) 4 100 29 19 (20) (18) (45) 6 (1) 36 23 26
Capacity - 100% Level of Service 2,840 2,840 2,840 2,840 2,840 2,840 2,944 2,944 2,944 2,944 2,944 2,944 2,944 2,944 2,944 2,944 2,944 2,944 2,944 2,944 2,944
Number of Students, Actual and Projected, Over (Under) 100% LOS (143) (132) (118) (87) (55) 18 (83) (100) (115) (111) (11) 18 37 17 (1) (46) (39) (40) (5) 18 44
107% Level of Service 3,039 3,039 3,039 3,039 3,039 3,039 3,150 3,150 3,150 3,150 3,150 3,150 3,150 3,150 3,150 3,150 3,150 3,150 3,150 3,150 3,150
Number of Students, Actual and Projected, Over (Under) 107% LOS (342) (331) (317) (286) (254) (181) (289) (306) (321) (317) (217) (189) (169) (189) (207) (252) (246) (247) (211) (188) (162)
Actual - % Level of Service 95.0% 95.4% 95.8% 96.9% 98.1% 100.6% 97.2% 96.6% 96.1% 96.2% 99.6%

Average - % Level of Service 100.6% 101.3% 100.6% 100.0% 98.5% 98.7% 98.6% 99.8% 100.6% 101.5%

Annual Student Growth Rate (3) 2.86% 0.41% 0.52% 1.14% 1.16% 2.62% 0.10% -0.59% -0.53% 0.14% 3.53% 0.97% 0.65% -0.68% -0.60% -1.52% 0.21% -0.04% 1.24% 0.78% 0.86%

CHCCS Student Projections (1)
High
School Year 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29
Actual 3,630 3,606 3,640 3,714 3,796 3,764 3,730 3,701 3,762 3,927 3,932

Tischler (2) 3,962 3,991 4,021 4,051 4,080 4,110 4,140 4,169 4,199 4,229

OC Planning 4,055 4,057 4,058 4,058 4,057 4,031 4,015 3,999 4,007 4,015

10 Year Growth 3,894 3,929 3,932 4,055 4,092 4,040 4,014 3,884 3,867 3,902

5 Year Growth 3,902 3,908 3,900 3,881 4,019 4,017 3,983 3,971 3,846 3,798

3 Year Growth 3,926 3,974 3,995 4,140 4,182 4,144 4,140 4,010 3,996 4,034

Average 3,948 3,972 3,981 4,037 4,086 4,068 4,058 4,007 3,983 3,995
Annual Change - Increase (Decrease) in Actual & Projected Membership) (5) (24) 34 74 82 (32) (66) (29) 61 165 5 16 24 9 56 49 (18) (10) (52) (23) 12
Capacity - 100% Level of Service 3,835 3,835 3,875 3,875 3,875 3,875 3,875 3,875 3,875 3,875 3,875 3,875 3,980 3,980 3,980 3,980 3,980 3,980 3,980 3,980 3,980
Number of Students, Actual and Projected, Over (Under) 100% LOS (205) (229) (235) (161) (79) (111) (145) (174) (113) 52 57 73 (8) 1 57 106 88 78 27 3 15
110% Level of Service 4,219 4,219 4,263 4,263 4,263 4,263 4,263 4,263 4,263 4,263 4,263 4,263 4,378 4,378 4,378 4,378 4,378 4,378 4,378 4,378 4,378
Number of Students, Actual and Projected, Over (Under) 110% LOS (589) (613) (623) (549) (467) (499) (533) (562) (501) (336) (331) (315) (406) (397) (341) (292) (310) (320) (371) (395) (383)
Actual - % Level of Service 94.7% 94.0% 93.9% 95.8% 98.0% 97.1% 96.3% 95.5% 97.1% 101.3% 101.5%

Average - % Level of Service 101.9% 99.8% 100.0% 101.4% 102.7% 102.2% 102.0% 100.7% 100.1% 100.4%

Annual Student Growth Rate (3) -0.14% -0.66% 0.94% 2.03% 2.21% -0.84% -0.90% -0.78% 1.65% 4.39% 0.13% 0.40% 0.62% 0.23% 1.40% 1.21% -0.44% -0.24% -1.27% -0.58% 0.30%

(2)  The Tischler Model provides for the "Linear Method" of projections for both CHCCS and OCS.  Original projections used in prior years projection models included the "Linear Extrapolation Method" for CHCC

(3)  Annual growth rate calculated using actual membership for years 2009-10 through 2018-19 and average membership for years 2019-20 through 2028-29

(1)  It is important to note that this reflects the November 15, 2018 date of membership as outlined in by the Schools Adequate Public Facilities Ordinance.  It does not include CHCCS students attending the Hospital Scho

(2)  The Tischler Model provides for the "Linear Method" of projections for both CHCCS and OCS.  Original projections used in prior years projection models included the "Linear Extrapolation Method" for CHCC

(3)  Annual growth rate calculated using actual membership for years 2009-10 through 2018-19 and average membership for years 2019-20 through 2028-29

(1)  It is important to note that this reflects the November 15, 2018 date of membership as outlined in by the Schools Adequate Public Facilities Ordinance.  It does not include CHCCS students attending the Hospital School.

(2)  The Tischler Model provides for the "Linear Method" of projections for both CHCCS and OCS.  Original projections used in prior years projection models included the "Linear Extrapolation Method" for CHCC

(3)  Annual growth rate calculated using actual membership for years 2009-10 through 2018-19 and average membership for years 2019-20 through 2028-29

(4)  Class sizes for grades K-3 = 1:23 for school years 2000 through 2007-08.  In accordance with 2005 School Collaboration Work Group direction, effective the 2008-2009 school year with the opening of CHCCS Elementary #10, K-3 class sizes are 1:21 as directed by past State legislative actio

(1)  It is important to note that this reflects the November 15, 2018 date of membership as outlined in by the Schools Adequate Public Facilities Ordinance.  It does not include CHCCS students attending the Hospital Scho

Elementary School #11 opens with 585 seatsPer November 15, 2005 Certified Capacity Calculations, CHCCS projects Elementary #10 opening for school 
year 2008-09.  In accordance with BOCC adopted School Construction Standards, elementary school 
capacity totals 600 students.
Important Note:  Per 2005 agreement of School Collaboration Work Group, Grades K-3 class 
size reduced from 1:23 to 1:21 the year Elementary #10 opens (to allow for prior Legislative 
Action re: reduced class size)

Additional 104 new seats at Culbreth Middle School

Phoenix Academy High School becomes 
official high school starting 2010-11 school 
year with 40 student capacity

Capacity decrease due to change in class size ratios per House Bill 13 (K-3 average 
class size ratios are 1:20 as directed by State legislative action)

Chapel Hill High School adding 105 seats.



ARTICLE IV 
 

PERMITS AND FINAL PLAT APPROVAL 
 
 
 PART IV. ADEQUATE PUBLIC SCHOOL FACILITIES (JULY 17, 2003) 
  
Section 15-88   Purpose.  
  

The purpose of this Part IV is to ensure that, to the maximum extent practical, approval of 
new residential development will become effective only when it can reasonably be expected that 
adequate public school facilities will be available to accommodate such new development.  
  
Section 15-88.1  Certificate of Adequacy of Public School Facilities. 
  

(a) Subject to the remaining provisions of this part, no approval under this ordinance 
of a conditional or special use permit for a residential development shall become effective unless 
and until Certificate of Adequacy of Public School Facilities (CAPS) for the project has been 
issued by the School District.  Notwithstanding the foregoing, this subsection shall not apply to 
conditional use permits for residential developments less than five lots or dwelling units in the 
WR, B-5 and WM-3 zoning districts. 
  

(b) A CAPS shall not be required for a general use or conditional use rezoning or for 
a master land use plan. However, even if a rezoning or master plan is approved, a CAPS will 
nevertheless be required before any of the permits or approvals identified in subsection (a) of this 
section shall become effective, and the rezoning of the property or approval of a master plan 
provides no indication as to whether the CAPS will be issued. The application for rezoning or 
master plan approval shall contain a statement to this effect.  

  
(c) A CAPS must be obtained from the School District. The School District will issue 

or deny a CAPS in accordance with the provisions of the Memorandum of Understanding 
between Carrboro, Chapel Hill, Orange County, and the Chapel Hill Carrboro School District 
dated July 17, 2003.    
  

(d) A CAPS attaches to the land in the same way that development permission attach-
es to the land. A CAPS may be transferred along with other interests in the property with respect 
to which such CAPS is issued, but may not be severed or transferred separately.  
  
Section 15-88.2  Service Levels.   
  

(a) This section describes the service levels regarded as adequate by the parties to the 
Memorandum of Understanding described in subsection (b) with respect to public school 
facilities.  
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(b) As provided in the Memorandum of Understanding between Orange County, 
Chapel Hill, Carrboro, and the Chapel Hil1/Carrboro School District, adequate service levels for 
public schools shall be deemed to exist with respect to a proposed new residential development 
if, given the number of school age children projected to reside in that development, and 
considering all the factors listed in the Memorandum of Understanding, projected school 
membership for the elementary schools, the middle schools, and the high school(s) within the 
Chapel Hil1/Carrboro  School District will not exceed the following percentages of the building 
capacities of each of the following three school levels:  

  
Elementary school level 105% 
Middle school level  107% 
High school level  110% 
 

 For the period of time beginning the effective date of this ordinance and terminating on the day 
on which the third high school within the Chapel Hill-Carrboro City School District is first 
attended by high school students, the determination by the Chapel Hill-Carrboro City School 
District that adequate service levels for public schools exist shall be made without regard to 
whether or not projected capacity of the High School level exceeds 110% of Building Capacity. 
On and after the day on which the third high school within the Chapel Hill-Carrboro City School 
District is first attended by high school students, determination by the Chapel Hill-Carrboro City 
School District that adequate service levels for public schools exist shall be made only if 
projected capacity of each school level does not exceed the following: 
  
 Elementary School  105% of Building Capacity 
 Middle School 107% of Building Capacity 
 High School 110% of Building Capacity 
 
For purposes of this ordinance, the terms "building capacity" and "school membership" shall 
have the same meaning attributed in the Schools Adequate Public Facilities Memorandum of 
Understanding among the Towns of Carrboro, Chapel Hill, Orange County, and the Chapel 
Hill/Carrboro Board of Education.   
  
Section 15-88.3  Expiration of Certificates of Adequacy of Public School Facilities.  
  

A CAPS issued in connection with approval of a conditional or special use permit shall 
expire automatically upon the expiration of such permit approval.    
  
Section 15-88.4  Exemption From Certification Requirement for Development with 
Negligible Student Generation Rates.  

  
In recognition of the fact that some new development will have a negligible impact on 

school capacity, a CAPS shall not be required under the following circumstances:  
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a. For residential developments restricted by law and/or covenant for a period of at 
least thirty years to housing for the elderly and/or adult care living and/or adult 
special needs;  

b. For residential developments restricted for a period of at least thirty years to dor-
mitory housing for university students.  

If the use of a development restricted as provided above changes, then before a permit authoriz-
ing such change of use becomes effective, a CAPS must be issued just as if the development 
were being constructed initially.  

  
Section 15-88.5  Applicability to Previously Approved Projects and Projects Pending 
Approval.  

  
(a) Except as otherwise provided herein, the provisions of this part shall only apply to 

applications for approval of conditional or special use permits that are submitted for approval 
after the effective date of this ordinance.  
  

(b) The provisions of this part shall not apply to amendments to special or conditional 
use permit approvals issued prior to the effective date of this ordinance so long as the approvals 
have not expired and the proposed amendments do not increase the number of dwelling units 
authorized within the development by more than five percent or five dwelling units, whichever is 
less.  

  
  (c) The Board of Aldermen shall issue a special exception to the CAPS requirement 
to an applicant whose application for approval of a conditional or special use permit covers 
property within a planned unit development or master plan project that was approved prior to the 
effective date of this ordinance, if the Board of Aldermen finds, after an evidentiary hearing, that 
the applicant has (1) applied to the School District for a CAPS and the application has been 
denied, (2) in good faith made substantial expenditures or incurred substantial binding obliga-
tions in reasonable reliance on the previously obtained planned unit development or master plan 
approval, and (3) would be unreasonably prejudiced if development in accordance with the 
previously approved development or plan is delayed due to the provisions of this ordinance. In 
deciding whether these findings can be made, the Board of Aldermen shall consider the 
following, among other relevant factors:  

  
(1) Whether the developer has installed streets, utilities, or other facilities or 
expended substantial sums in the planning and preparation for installation of such 
facilities which were designed to serve or to be paid for in part by the develop-
ment of portions of the planned unit development or master planned project that 
have not yet been approved for construction;  

  
(2) Whether the developer has installed streets, utilities, or other facilities or 
expended substantial sums in the planning and preparation for installation of such 
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facilities that directly benefit other properties outside the development in question 
or the general public;  

  
(3) Whether the developer has donated land to the School District for the con-
struction of school facilities or otherwise dedicated land or made improvements 
deemed to benefit the School District and its public school system;  
  
(4) Whether the developer has had development approval for a substantial 
amount of time and has in good faith worked to timely implement the plan in rea-
sonable reliance on the previously obtained approval;  

  
(5) The duration of the delay that will occur until public school facilities are 
improved or exist to such an extent that a CAPS can be issued for the project, and 
the effect of such delay on the development and the developer.  

  
(d) The decision of the Board of Aldermen involving a special exception application 

under subsection (c) is subject to review by the Orange County Superior Court by proceedings in 
the nature of certiorari. Any petition for review by the Superior Court shall be filed with the 
Clerk of Superior Court within 30 days after a written copy of the decision of the Board of 
Aldermen is delivered to the applicant and every other party who has filed a written request for 
such copy with the Clerk to the Board of Aldermen at the time of its hearing on the application 
for a special exception. The written copy of the decision of the Board of Aldermen may be 
delivered either by personal service or by certified mail, return receipt requested.  
  

(e)     The Mayor or any member temporarily acting as  Mayor may, in his or her official 
capacity, administer oaths to witnesses in any hearing before the Board of Aldermen concerning 
a special exception.  
  
Section 15-88.6  Appeal of School District Denial of a CAPS.  
  

The applicant for a CAPS which is denied by the School District may, within 30 days of 
the date of the denial, appeal the denial to the Board of Aldermen.  Any such appeal shall be 
heard by the Board of Aldermen at an evidentiary hearing before it.  At this hearing the School 
District will present its reasons for the denial of the CAPS and the evidence it relied on in 
denying the CAPS. The applicant appealing the denial may present its reasons why the CAPS 
application should have, in its view, been approved and the evidentiary basis it contends supports 
approval. The Board of Aldermen may (1) affirm the decision of the School District, (2) remand 
to the School District for further proceedings in the event evidence is presented at the hearing 
before the Board of Aldermen not brought before the School District, or (3) issue a CAPS. The 
Board of Aldermen will only issue a CAPS if it finds that the CAPS should have been issued by 
the School District as prescribed in the Memorandum of Understanding among the School 
District, Orange County and the towns of Carrboro and Chapel Hill.  A decision of the Board of 
Aldermen affirming the School District may be appealed by the applicant for a CAPS by 

Attachment D -  4 of 12



proceedings in the nature of certiorari and as prescribed for an appeal under section 15-88.5 of 
this part.    
  
Section 15-88.7  Information Required From Applicants.  
  

The applicant for a CAPS shall submit to the School District all information reasonably 
deemed necessary by the School District to determine whether a CAPS should be issued under 
the provision of the Memorandum of Understanding.  An applicant for a CAPS special exception 
or an applicant appealing a CAPS denial by the School District shall submit to the Board of 
Aldermen all information reasonably deemed necessary by the Board of Aldermen to determine 
whether a special exception should be granted as provided in Section 15-88.5 or for the hearing 
of an appeal of a School District denial of a CAPS as provided in Section 15-88.6.  A copy of a 
request for a CAPS special exception or of an appeal of a School District denial of a CAPS shall 
be served on the superintendent of the School District. Service may be made by personal delivery 
or certified mail, return receipt requested.  
 
Section 15-89 through 15-90  Reserved. 
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  ATTACHMENT F 

Planning Department  Planning Division 

301 West Main Street, Carrboro, NC  27510  (919) 918-7327  FAX (919) 918-4454  TDD 1-800-826-7653 
AN EQUAL OPPORTUNITY EMPLOYER 

 
 
 

TRANSMITTAL      PLANNING DEPARTMENT 
 
DELIVERED VIA:  HAND  MAIL  FAX    EMAIL 
 
To:  Patricia J. McGuire, Planning Director 
 
From:  Marty Roupe, Development Review Administrator 
   
Date:  March 27, 2019 
 
Subject: Status of CAPS Issuance for Residential Projects 
 
Projects (Permit  and 
Approval Date) 
 

Density Bonus Units CAPS Issued (Applies to 
projects after 6-24-03) 

Ballentine (CUP 6/26/07) 18 3-6-08 

Claremont AIS (CUP 
11/22/05) 

12 12-16-05 

Claremont II(Claremont 
II(CUP 3/17/09) 

16 and 0 7-23-09 and 3-20-12 

Legends at Lake Hogan 
Farms (CUP 8/22/06) 

10 11/22/06 

Litchfield AIS ( CUP 6/22/10) 6 7/22/10 

Lloyd Harbor AIS (CUP 
6/26/07) 

2 5/16/10 

The Butler (CUP 8/26/08) 5 8/11/11 

Veridia (CUP 4/26/11) 0 No 

Shelton Station (CUP 4/2/13) 57 12/6/12 

Inara Court (SUP 2/15/17) 0 10/6/16 

610 Homestead Road (SUP 
12/21/16) 

0 10/6/16 

716 Homestead Road (SUP 
9/20/17) 

0 7/18/17 

CASA Merritt Mill Affordable 
Housing (CUP 3/27/18) 

0 No 

Sanderway AIS (CUP 2/26/19) 0 No 
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Town of Carrboro

Agenda Item Abstract

File Number:19-144

Town Hall
301 W. Main St.

Carrboro, NC 27510

Agenda Date: 4/16/2019 File Type:Agendas

In Control: Board of Aldermen

Version: 1

TITLE: ..Title

Discussion and Request to set a Public Hearing on Land Use Ordinance Amendments Related
to Stormwater Management
PURPOSE: The purpose of this agenda item is for the Board of Aldermen to discuss options related to post-
development rate of discharge stormwater requirements and consider setting a public hearing on an ordinance
amending stormwater volume control provisions.

DEPARTMENT: Planning

CONTACT INFORMATION: Patricia McGuire - 919-918-7327,  pmcguire@townofcarrboro.org

INFORMATION: This agenda item addresses two aspects of stormwater management- rate and volume of post-

development controls.  The Board of Aldermen’s request for adjustments to design storm specifications followed

discussions of recent developments and community concerns that existing stormwater requirements may not

sufficiently address risks associated with uncertain climate and weather patterns and related variability in

rainfall.  Specific discussions and directions have involved changing the design storm for stormwater quantity

regulations from current (i.e. the 1-,2-, 5-, 10-, and 25-year, 24-hour storm event) to include the 50- and 100-

year storm event.  In the midst of several other projects, staff has been gathering information to understand

Carrboro’s current regulations in the context of other local governments in North Carolina and elsewhere in and

any research that might be useful in informing the Town’s selection of updated stormwater requirements. This is

a work in progress; to date it has revealed that the Town’s use of the 25-year storm event is not used in all

locales.  This is sometimes countered by a provision found elsewhere to require a “10-percent analysis” in

addition to the more common, 10-year design storm standard. In addition to the consideration of expanding

stormwater requirements to include storms of lesser probability, staff has also been considering changes to the

duration of the storm.  One option that is used elsewhere is to require analysis of the 6-hour, 12-hour, and 24-

hour storms outright or in relation to the size of the watershed where a development is occurring.  Design storm

parameters are used for peak flow and runoff volume estimates and for runoff routing. The implications of

changing the selected storm is that less frequent, higher-volume storm events will likely increase pipe sizes, the

size, location, and number of inlets, the sizes of stormwater ponds and outlet structures.  The effect on

development projects will vary with their site conditions, but increases in the features noted has associated

increased costs.  As with the changes in rainfall amounts themselves, the increases are non-linear (see
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Attachment B - NOAA Circular 14/applicable to Carrboro).  Some examples of active research projects or

recent reports are listed below.

New York City’s Department of Environment report, “Innovative & Integrated
Stormwater Management”
<http://www.waterrf.org/resources/Lists/PublicSpecialReports/Attachments/18/NYC_Stormwater_Report.pdf>
University of Minnesota-led evaluation of the potential impacts to stormwater infrastructure due to climate
change
<https://www.cwp.org/climate-change-stormwater-management-capacity-for-community-adaptation-planning/>
A recent study of stormwater engineering standards throughout the nation provides some guidance on the
resilience of states based on changes in rainfall and past stormwater management requirements (see Attachment
C - Lopez-Cantu and Samaras, Environ. Res. Lett. 13 (2018) 074006).
A draft ordinance offering such a change has not yet been prepared as the information gathered to date suggests

we have not identified the approach that will best respond to concerns about climate change’s effects on the

stormwater systems in Carrboro.   It is clear that many entities are considering - and struggling somewhat - with

establishing new standards.  Additional requirements will in most cases cost more than the regulations currently

in place, which will raise questions about the appropriate balance between regulation and growth/development.

Stormwater management is site-specific, and increased requirements will especially affect infill development,

where more intensively managed systems, such as sand filters and underground detention, will be needed to

meet higher design storm requirements.  A couple of options are offered for the Board’s consideration: 1)

Continue with current ordinance development focusing on changes to design storm; 2) Direct staff to work with

the Stormwater Advisory Commission to review conditions, current requirements, and literature and consider

design storm changes with other actions; 3) Direct staff to examine peak flow and other stormwater

management provisions and update comprehensively.

For the second topic, a draft ordinance has been prepared to revise the Town’s regulations to respond to changes

in state agency titles and other terms have been changes.  Specifically the establishment of two agencies, DEQ

and DEMLR, replacing the role of NCDENR, and the renaming of the BMP manual to the SCM manual.

Rather than updating to these new titles, however, the draft ordinance seeks to avoid having to do future

amendments because of state administrative reorganizations or changes to the name of software altogether by

referencing the state’s agencies and actions/tools more generically (Attachment D).

The Board of Aldermen must receive public comments before adopting amendments to the Land Use
Ordinance.  Orange County and Planning Board review are also needed.

FISCAL & STAFF IMPACT:  Public hearings involve staff and public notice costs associated with
advisory board and Board of Aldermen review.

RECOMMENDATION:..r Staff recommends that the Board of Aldermen provide direction regarding

stormwater quantity/peak flow discharge rates and consider adoption of the attached resolution setting a public
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hearing date of May 28, and referring the proposed amendment to Orange County and the Planning Board and

Stormwater Advisory Commission.
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A RESOLUTION SETTING A PUBLIC HEARING ON LAND USE ORDINANCE 
AMENDMENTS RELATED TO STORMWATER VOLUME CONTROL PROVISIONS AND 

MANAGEMENT  

 
WHEREAS, the Board of Aldermen seeks to provide ample opportunities for the public to 
comment on proposed amendments to the Land Use Ordinance. 
 
NOW, THEREFORE BE IT RESOLVED that the Board of Aldermen provides the following 
feedback to staff regarding the stormwater quantity/peak-flow discharge rates; and, 

BE IT FURTHER RESOLVED that the Board of Aldermen sets a public hearing on May 28, 2019, 
to consider adopting “a Land Use Ordinance Amendment Related to Stormwater Volume Control 
Provisions”; and.  

BE IT FURTHER RESOLVED that the draft ordinance is referred to Orange County and the 
Town of Carrboro Planning Board for consideration and recommendation prior to the specified 
public hearing date; and,  
 
BE IT FURTHER RESOLVED that the draft ordinance is also referred to the following Town of 
Carrboro advisory boards and commissions.  
 
 
 

 

 

 

Appearance Commission 

 
Recreation and Parks Commission 

 

 

 

Transportation Advisory Board 
Northern Transition Area Advisory 
Committee 

 

 

 

 

Environmental Advisory Board 

 

 

Stormwater Advisory Commission  

 

 

 

 

Economic Sustainability Commission 

 

 

__________________________ 

 
 
 
This is the 16th day of April in the year 2019. 
 



NOAA Atlas 14, Volume 2, Version 3 CHAPEL 
HILL 2 W

Station ID: 31-1677 
Location name: Carrboro, North Carolina, USA* 

Latitude: 35.9086°, Longitude: -79.0794° 
Elevation: 

Elevation (station metadata): 500 ft** 
* source: ESRI Maps 

** source: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years) 

1 2 5 10 25 50 100 200 500 1000

5-min
0.411

(0.376-0.449)
0.484

(0.444-0.530)
0.558

(0.511-0.609)
0.615

(0.563-0.672)
0.676

(0.615-0.736)
0.718

(0.651-0.782)
0.756

(0.682-0.824)
0.787

(0.706-0.860)
0.821

(0.730-0.898)
0.849

(0.747-0.928)

10-min
0.657

(0.601-0.718)
0.774

(0.710-0.847)
0.893

(0.818-0.976)
0.984

(0.900-1.07)
1.08

(0.980-1.17)
1.14

(1.04-1.25)
1.20

(1.08-1.31)
1.25

(1.12-1.36)
1.30

(1.16-1.42)
1.34

(1.18-1.46)

15-min
0.821

(0.751-0.897)
0.973

(0.893-1.07)
1.13

(1.03-1.23)
1.25

(1.14-1.36)
1.37

(1.24-1.49)
1.45

(1.31-1.58)
1.52

(1.37-1.66)
1.58

(1.41-1.72)
1.64

(1.45-1.79)
1.68

(1.48-1.84)

30-min
1.13

(1.03-1.23)
1.35

(1.23-1.47)
1.61

(1.47-1.75)
1.80

(1.65-1.97)
2.02

(1.84-2.20)
2.18

(1.98-2.38)
2.33

(2.10-2.53)
2.45

(2.20-2.68)
2.60

(2.31-2.84)
2.72

(2.39-2.97)

60-min
1.40

(1.28-1.53)
1.69

(1.55-1.85)
2.06

(1.89-2.25)
2.35

(2.15-2.56)
2.69

(2.45-2.93)
2.95

(2.68-3.22)
3.20

(2.89-3.49)
3.44

(3.08-3.75)
3.73

(3.32-4.08)
3.97

(3.49-4.34)

2-hr
1.68

(1.53-1.84)
2.03

(1.85-2.22)
2.49

(2.28-2.74)
2.87

(2.61-3.14)
3.33

(3.01-3.64)
3.70

(3.33-4.05)
4.05

(3.62-4.43)
4.40

(3.91-4.82)
4.86

(4.27-5.32)
5.23

(4.56-5.74)

3-hr
1.79

(1.64-1.96)
2.16

(1.98-2.37)
2.66

(2.44-2.92)
3.08

(2.81-3.37)
3.61

(3.27-3.94)
4.04

(3.64-4.41)
4.46

(3.99-4.87)
4.89

(4.34-5.34)
5.46

(4.78-5.96)
5.93

(5.15-6.50)

6-hr
2.15

(1.98-2.35)
2.59

(2.38-2.83)
3.20

(2.94-3.50)
3.71

(3.40-4.05)
4.37

(3.97-4.76)
4.92

(4.44-5.35)
5.47

(4.89-5.94)
6.03

(5.34-6.56)
6.80

(5.93-7.39)
7.44

(6.41-8.11)

12-hr
2.54

(2.34-2.77)
3.06

(2.82-3.34)
3.80

(3.49-4.15)
4.44

(4.06-4.83)
5.28

(4.79-5.73)
5.99

(5.39-6.48)
6.71

(5.98-7.25)
7.47

(6.58-8.06)
8.53

(7.38-9.20)
9.43

(8.04-10.2)

24-hr
2.96

(2.78-3.16)
3.58

(3.36-3.82)
4.47

(4.19-4.77)
5.17

(4.83-5.52)
6.11

(5.70-6.54)
6.86

(6.38-7.34)
7.62

(7.07-8.17)
8.41

(7.77-9.03)
9.50

(8.72-10.2)
10.4

(9.46-11.2)

2-day
3.46

(3.25-3.70)
4.17

(3.91-4.46)
5.17

(4.85-5.53)
5.95

(5.56-6.36)
6.99

(6.51-7.47)
7.81

(7.25-8.35)
8.64

(8.00-9.27)
9.49

(8.75-10.2)
10.7

(9.78-11.5)
11.6

(10.6-12.5)

3-day
3.67

(3.44-3.92)
4.41

(4.13-4.71)
5.44

(5.10-5.81)
6.25

(5.84-6.68)
7.33

(6.83-7.84)
8.19

(7.60-8.77)
9.07

(8.39-9.73)
9.96

(9.18-10.7)
11.2

(10.3-12.1)
12.2

(11.1-13.1)

4-day
3.87

(3.63-4.14)
4.64

(4.35-4.96)
5.71

(5.35-6.10)
6.54

(6.12-6.99)
7.68

(7.15-8.22)
8.57

(7.95-9.19)
9.49

(8.77-10.2)
10.4

(9.61-11.2)
11.7

(10.7-12.7)
12.8

(11.6-13.8)

7-day
4.44

(4.19-4.73)
5.30

(5.00-5.64)
6.44

(6.07-6.86)
7.34

(6.91-7.82)
8.57

(8.04-9.14)
9.54

(8.92-10.2)
10.5

(9.81-11.3)
11.6

(10.7-12.4)
13.0

(11.9-13.9)
14.1

(12.9-15.1)

10-day
5.05

(4.77-5.37)
6.00

(5.67-6.38)
7.21

(6.80-7.66)
8.15

(7.67-8.66)
9.42

(8.85-10.0)
10.4

(9.75-11.1)
11.4

(10.7-12.2)
12.5

(11.6-13.3)
13.9

(12.8-14.9)
15.0

(13.8-16.1)

20-day
6.76

(6.39-7.14)
7.97

(7.54-8.43)
9.41

(8.90-9.95)
10.6

(9.97-11.2)
12.1

(11.4-12.8)
13.3

(12.5-14.1)
14.6

(13.6-15.5)
15.8

(14.7-16.9)
17.5

(16.2-18.7)
18.9

(17.4-20.2)

30-day
8.39

(7.96-8.87)
9.88

(9.36-10.4)
11.5

(10.9-12.1)
12.7

(12.0-13.4)
14.4

(13.5-15.2)
15.6

(14.7-16.5)
16.9

(15.8-17.9)
18.1

(17.0-19.2)
19.8

(18.4-21.0)
21.1

(19.6-22.5)

45-day
10.7

(10.2-11.2)
12.5

(11.9-13.2)
14.3

(13.6-15.0)
15.7

(15.0-16.5)
17.6

(16.7-18.4)
18.9

(18.0-19.9)
20.3

(19.2-21.4)
21.7

(20.4-22.9)
23.5

(22.0-24.8)
24.8

(23.2-26.3)

60-day
12.8

(12.3-13.4)
15.0

(14.3-15.7)
16.9

(16.1-17.7)
18.4

(17.5-19.3)
20.3

(19.3-21.3)
21.7

(20.7-22.8)
23.1

(21.9-24.3)
24.5

(23.2-25.7)
26.2

(24.7-27.6)
27.5

(25.9-29.1)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). 

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates 
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds 
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values. 

Please refer to NOAA Atlas 14 document for more information. 
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Abstract
Stormwater infrastructure in the United States is designed using governmental precipitation
frequency documents and informed by State Departments of Transportation (DOT) guidelines that
balance risks and costs. However, both governmental precipitation documents and State DOT
guidelines are updated infrequently, which enhances risks in areas where precipitation patterns have
changed over time. This study reviewed State DOT design manuals from the 48 contiguous US states
and the District of Columbia and found wide variation in design return period standards
recommended for similar roadways and infrastructure types. Precipitation differences between
successive US precipitation documents for 43 states over the period of 1961–2000 were found to be
statistically significant in more than 90% of the study area. These differences indicate that stormwater
infrastructure installed prior to the latest update of precipitation frequency documents could be
under-designed for present and future climate conditions. Comparing State DOT design storm values
for each roadway and infrastructure type, an index for each climate region was developed to assess the
relative stringency of each state’s requirements. Using these index values, the observed change in
precipitation frequency estimates, and each state’s design manual publication date, this research
identified the states that need to prioritize revision of their stormwater standards to maintain the
originally intended design performance over time. Eight out of 43 states were found to have the
highest priority for immediately revising their stormwater standards. In addition, these states should
assess whether existing infrastructure requires additional adaptive capacity to manage observed
precipitation increases. The priority increased for all states under both the RCP 4.5 and RCP 8.5
emissions scenarios for 2050. While local assessments comparing infrastructure costs of increasing the
stringency of standards versus the expected costs of future damages under climate change remain
necessary, a no-regret action is revising stormwater standards to incorporate observed precipitation
increases.

1. Introduction

Analyses of long-term precipitation records show
evidence that daily precipitation patterns in many
regions have changed in the past few decades. In most
of the contiguous area of the United States (US), an
increase in the frequency and intensity of extreme rain-
fall has been observed over the twentieth and early
twenty-first centuries (Karl and Knight 1998, Karl et al

1995, Groisman et al 2001, 2005, DeGaetano 2009,
Kunkel et al 2012, Wu 2015). Although internal cli-
mate variability partially explain increasing trends in
daily heavy precipitation observed within short peri-
ods, long-term changes in the frequency and intensity
of extreme events are also attributed to increasing levels
of anthropogenic greenhouse gas emissions (Hoer-
ling et al 2016, Kim et al 2016, Easterling et al 2016,
Lehmann et al 2015). It is projected that these changes

© 2018 The Author(s). Published by IOP Publishing Ltd
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in some regions will be further intensified by climate
change, with the magnitude of increases dependent
on total greenhouse gas emissions levels (Wilby and
Wigley 2002, Wuebbles et al 2013). In 2017, Hurri-
cane Harvey delivered 32.47 inches (82.47 cm) of total
rainfall in Houston Texas, breaking the largest 3 day
precipitation record in a major US city. Other cities
in the region received 48-hr rainfall totals exceeding
40 inches (101.6 cm) (NOAA National Centers for
Environmental Information 2017, National Weather
Service 2017).Anassessment onHarvey’s extreme rain-
fall showed that this event had approximately a 1%
annual chance of occurring over 1981–2000, but will
increase to an 18% annual probability of occurring
over 2091–2100 under Intergovernmental Panel on
Climate Change (IPCC) AR5 representative concentra-
tion pathway 8.5 (Emanuel 2017). For the engineering
community and other stakeholders, changing precipi-
tation patterns represent a complex challenge because
design standards for both existing and new stormwa-
ter infrastructure are based on analyses of historical
precipitation records that are likely not representative
of future climate conditions (Gibbs 2012). Drainage
infrastructure designed to existing standards can be
stressed beyond capacity if exposed to higher rain-
fall conditions, especially if there have been changes
in urban landscape, and/or if the soil is saturated
preceding extreme rainfall. Failure to convey precipita-
tion runoff from roadways sometimes leads to deadly
flash floods, infrastructure failures, or roadway clo-
sures (Shepard 2016, IPCC 2012, National Weather
Service 2017) resulting in significant socioeconomic
consequences, especially in densely populated areas.
Stakeholders need robust resilience plans that enhance
the performance of existing and new infrastructure
that will continue to be used over the coming decades
(IPCC 2014). Yet how both existing local infrastructure
performance has degraded, and future performance
is affected due to increasing precipitation is not
well quantified.

In the US, stormwater infrastructure design spec-
ifications are provided in national standards, such as
(Brown et al 2013, AASHTO 2014, ASCE 2017) as
well as State and local Departments of Transporta-
tion (DOT) design manuals. These standards provide
guidance to engineers to size stormwater infrastructure
to achieve acceptable performance levels, commonly
represented by a design storm. The design storm is
specified as the expected average time interval between
the occurrence of two precipitation events of the same
magnitude (often referred to as design return period),
the reciprocal of which represents an annual proba-
bility of exceedance. By design, a system’s capacity
is equal to the rainfall from the storm described by
the design return period over a specified time inter-
val. Consequently, selecting a specific design return
period assumes a level of failure risk for a single struc-
ture. Increasing the design return period increases the
level of protection against extreme events and requires

larger pipes to convey the excess runoff in conven-
tional ‘gray infrastructure’, since higher return period
storms produce more rainfall. Increasing the pipe size
is likely to increase the total drainage system cost
because of material, equipment, and labor costs, and
while these cost increases might be small relative to
overall project costs, these tradeoffs and associated
transaction costs need to be valued and balanced
by stakeholders. Under changing climate conditions,
designing infrastructure with solely historical informa-
tion can result in expensive and frequent damages to
assets in areas where stormwater systems fail (Arnbjerg-
Nielsen et al 2013). Pipe enlargement, if combined
with other strategies such as green infrastructure, might
be cost-effective while meeting acceptable service lev-
els over the life of the infrastructure (Manocha and
Babovic 2018). Given the long service life (between
50–100 years) of stormwater infrastructure, uncertain-
ties also exist regarding future land use and travel
volumes in the urban environment. Hence, the choice
of a design return period is not limited to the standard,
but required to reflect a balance between construc-
tion costs and expected damage costs from flooding,
depending on the conditions where the project will be
developed (Mailhot and Duchesne 2010, Zhou et al
2012, Wenzel Harry 2013, Wark et al 2015).

While some engineering documents (e.g. Brown
et al 2013) provide guidelines for the selection of
design return periods, other documents provide pre-
cipitation depths or intensities of expected extreme
precipitation for a given duration and return period.
Intensity-duration-frequency curves are the most com-
mon method to represent the characteristics of extreme
rainfall events and are widely used in stormwater
infrastructure design (Testik and Gebremichael 2013,
McCuen 2016). In the US, federal weather agencies
have collected precipitation data and compiled these
estimates in standardized governmental precipitation
frequency documents. Table 1 shows the publication
date and use period for each precipitation docu-
ment over time. Among the published documents, the
Technical Paper 40 (TP40), published in 1961, had
extensive use in engineering design in the US (Her-
shfield 1961, Testik and Gebremichael 2013). In the
1990s, concerns about TP40 being potentially obso-
lete led to the publication of Atlas 14 by the National
Oceanic and Atmospheric Administration (NOAA)
(Testik and Gebremichael 2013). Data for six states
(Oregon, Washington, Idaho, Wyoming, Montana,
and Texas) have not yet been included in the Atlas 14
update (NOAA 2018). Because of an increase (length-
ening or newly available) of precipitation records and
new statistical approaches used in Atlas 14, shifting
from TP40 to Atlas 14 resulted in a change in the
precipitation estimates for certain return periods and
durations in some areas of the US. Another important
feature missing in all precipitation documents prior to
Atlas 14, is the quantification of uncertainty. Atlas 14 is
the only official rainfall information that provides 90%
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Table 1. Published standard precipitation-frequency documents used for engineering design in the US.

Document Publisher Release date Active use
period

Features and

shortcomings
Reference

Rainfall
intensity-frequency
data

US Department of

Agriculture

1935 1935–1953 ∙ First extensive study

of extreme rainfall

∙ Length of

precipitation records

analyzed was short

(Yarnell 1935)

Technical Papers 24,
25, 28 and 29

Weather Bureau 1953, 1954, 1955,
1958, 1960

1953–1960 ∙ Extended analysis,

proving importance of

record length

(Weather Bureau
1953, 1954)

(Weather Bureau
1955, 1956, 1957,

1958a, 1958b, 1959,
1960)

Technical Paper 40
(TP40)

Weather Bureau 1961 1961–2006 ∙ Nationwide analysis

∙ Inaccurate

estimations for storms

shorter than 1 hr and

in the western US

(Hershfield 1961)

Atlas 2 and NWS
HYDRO-35

National Oceanic

and Atmospheric

Administration

1973, 1977 1973–
present

∙ Addressed specific

flaws of TP40

∙ Still in use for

engineering design in

the northwestern US

and Texas

(Miller et al 1973a,
1973b, 1973c, 1973d,
Frederick et al 1977)

Atlas 14 National Oceanic

and Atmospheric

Administration

Various depending
on volume

2004–
present

∙ Analysis of longer

precipitation records

∙ Application of

statistical techniques

allowed for calculation

of confidence intervals

in their rainfall depth

estimations

∙ Evidence and

projections of a

non-stationary climate

threatens the validity

of estimations over

time

(Bonnin et al 2006,
2011, Perica et al

2013a, 2013b, 2014).

confidence intervals along with their precipitation
depth estimations (Bonnin et al 2006, 2011, Perica
et al 2013a, 2013b, 2014). Because of the change in
precipitation estimates (either positive or negative) by
replacing TP40 by Atlas 14 in some areas, stormwater
systems designed prior to the update of precipitation
frequency estimates could be under- or over-designed
to handle present conditions described by Atlas 14. For
example, a structure designed using a 25 year depth
from TP40 may be inadequate to handle increases in
rainfall extremes that were observed in the later Atlas 14
data period. In addition, subsequent increases as result
of climate change will further degrade the performance
of under-designed structures (Guo 2006, Mailhot and
Duchesne 2010, Janssen et al 2014, Cook et al 2017).

Even with the uncertainty in timing and magni-
tude of future rainfall patterns (Milly et al 2008, IPCC
2012, Easterling et al 2017) as well as changes in climate
variability (Barros and Evans 1997, Barros et al 2017),
several studies have recognized that these changes must
be accounted for and have estimated possible impacts

of climate change on urban stormwater infrastructure
design and performance in future climate conditions
(Willems et al 2012, Mailhot and Duchesne 2010,
Semadeni-Davies et al 2008, Arisz and Burrell 2006,
Cook et al 2017).

In this paper, we present a novel and comple-
mentary approach to inform resilience assessments of
stormwater infrastructure design and assign a level of
priority for State DOTs to revise their design standards
by characterizing the spatial and temporal variability
of minimum design standards for stormwater infras-
tructure. By analyzing the spatially averaged difference
between TP40 and Atlas 14, we show that the accept-
able infrastructure failure probabilities (or failure risk)
have not remained constant from 1961 to the latest
Atlas 14 documents released beginning in 2004. This
can inform stakeholders about changes in installed
stormwater infrastructure performance and likelihood
of failure, as well as the risks of specific design choices
of new infrastructure. While a risk assessment for a spe-
cific local infrastructure asset includes understanding
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exposure, vulnerability, and hazard, we envision our
results can serve as an initial screening tool to inform
priorities. We classify each state into one of four dif-
ferent priority classes to revise their design standards
using the spatially averaged TP40 and Atlas 14 differ-
ences, comparing a state’s standards with other states in
the same climatic region, and noting the DOT design
manual publication date. We also evaluate the pro-
jected priority for each state in both higher emissions
and lower emissions future scenarios using precipita-
tion change projections from the US National Climate
Assessment (Easterling et al 2017).

2. Methods

2.1. Stormwater infrastructure design standards in
the US
We extracted the minimum design return period stan-
dards recommended by each state from the design
manuals of the 48 contiguous states and the District
of Columbia (DC) (see table S.1 in the supplemen-
tal information available at stacks.iop.org/ERL/13/
074006/mmedia for the complete description of state
design return periods and references). Design return
periods are usually specified by type of drainage
structure, highway classification, traffic volume, or
combinations of these variables. In order to enable
comparisons between State DOT guidelines, we made
several assumptions to classify each standard. Classi-
fications and general and per state assumptions are
described further in section S.1, and S.2. Additionally,
we noted which governmental standardized precipita-
tion document was used during the design manual’s
development. Figure 2 shows a timeline across regions
of Atlas 14 release dates, as well as the State DOT design
manual publication date for the states within a climate
region.

2.1.2. Variability of stormwater engineering standards
We characterized the variability of the minimum design
returnperiods across states using classifications defined
in section S.1. For each infrastructure element and
highway classification, the coefficient of variation was
calculated for all states (shown in figure S.6). We deter-
mined the variability of the design standards within
NOAA climate regions by developing a normalized
regional index from 0–1, which compares state DOT
standards within the same region. The regional index is
defined in section S.3. Higher index numbers charac-
terize states within a climate region with higher design
return periods relative to neighboring states in the same
climate region.

2.2. Changes in precipitation frequency estimates
For each 24 hour duration minimum design return
period, we estimated the percentage change between
the previous (TP40) and current (Atlas 14) precipita-
tion frequency document. When published, Atlas 14

included a comparison with TP40 only for the 100
year return period. However, return periods such as
10-, 25- and 50 year are frequently selected as design
standards by State DOTs which motivates further com-
parison. Using QGIS software (QGIS Development
Team 2017), we first digitized TP40 contour maps
into vector shapefiles. Subsequently, contour lines for
each map were interpolated using an inverse dis-
tance weighting algorithm to generate a point-estimate
raster map. We retrieved Atlas 14 raster data from
the Hydrometeorological Design Studies Center web-
site (NOAA 2017). Finally, the percent change between
TP40 and Atlas 14 was computed by subtracting the
generated TP40 raster maps from the Atlas 2 or Atlas
14 raster maps and dividing by the corresponding TP40
value. To further illustrate local variation and to reduce
potential bias derived from directly interpolating TP40
contour lines, the results were spatially averaged by
county.

2.3. Identification of states where standards likely
require revision
Figure 1 shows the process used to classify states
within each priority class. The first level of the flow
diagram contains three bins, each with different thresh-
olds for the observed percent change in precipitation.
All thresholds are positive, considering only percent
increases (i.e. the precipitation depth for a given return
period is greater in Atlas 14 than in TP40) because
we are only concerned about potential under-design
conditions that can lead to flood events. The highest
threshold (10%) was selected based on (Niemczynow-
icz 1989) who found if the precipitation depth of a
selected design return period increased by 10% or
higher, the system was likely to suffer from stress or
even failure during precipitation events defined by such
return periods. The second level is a binary decision
that is based on whether the latest state DOT design
manual publication date is more recent than the latest
precipitation frequency document, meaning that the
standards provided in this design manual refer to the
most updated precipitation estimates. The third level
takes the midpoint of the regional index, defined in sec-
tion 2.1.2 and section S.3, and divides states into groups
above and below the midpoint. Since the regional index
can vary between 0 and 1, states with regional index val-
ues greater than or equal 0.5 implies they have higher
return periods than at least half of the states within the
same climate region. Infrastructure in states in the top
group are considered to have an added climate factor
of safety, or the capacity to cope with increases in pre-
cipitation depth for a wider range of return periods,
than those states with lower standards. For example,
a system with an expected service life of 80 years and
designed for a 100 year design return period is poten-
tially able to cope with increases in precipitation depths
for the 20, 40, 60 and 80 year return periods (Mail-
hot and Duchesne 2010). On the other hand, a lower
minimum standard will be less resilient to changes in
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Figure 1. Categories defined for recommended priority (1-lowest, 4-highest) to revise design manual’s (DM) standards based on
observed change in the precipitation depth associated to each standard, DM publication date relative to the latest official precipitation
frequency (PF) document and the state’s regional index.

precipitation depth. In the absence of additional infor-
mation that would allow us to favor weighting the
index, each criterion was assigned equal weight. Indi-
vidual stakeholders could assign weights based on their
preferences using our method.

Based on these three criteria, four different priority
classes were identified ranging from lowest (1) to high-
est (4) priority. Recognizing that the percent change in
the precipitation depth estimates defined by Atlas 14
and TP40 is based on historical records, we extended
the analysis to identify the priority for each state under
future climate change. To illustrate how priority levels
would change under these future conditions, we clas-
sify priority levels using our method and the reported
regional percent increases from the National Climate
Assessment, assuming the projected increases in return
periods above 25 years would be at least as high as
projected by the National Climate Assessment for the
20 year return period (Easterling et al 2017). If, for
example, the percent increase is higher for the 50- and
100 year future events than that of the 20 year, our use
of the National Climate Assessment projections would
underestimate the future priority. To assign a prior-
ity under future climate conditions, the flow diagram
remained the same except for the second level which
for each state design manual, always corresponded
to a negative answer since there is no standardized
assessment of local future climate conditions yet.

3. Results

3.1. Variability of stormwater design return period
standards
Minimum design return periods for each infrastruc-
ture type were found to vary considerably across State
DOTs (see figures S.5–S.16). The difference is sub-
stantial in some cases, for example drainage inlets or
stormdrainsystemsshowhighacoefficientof variation,
whereas culvert standards aremorehomogenous across
State DOTs (see figure S.6). This variation implies a
different minimum tolerance to failure across State
DOTs. The difference could ultimately be associated
with the expected damages of failure and infrastruc-
ture design and cost differences across states. State
DOT officials have different reasons and tradeoffs
for determining minimum design return periods. For
example, the Arizona DOT states ‘the goal in high-
way drainage design is to minimize off-project impacts
while maintaining an acceptable frequency of pro-
tection for the highway at near optimal construction
as well as maintenance cost.’ (Arizona 2012). Fund-
ing priorities is another potential justification for the
difference across the United States. Meyer (2008)
provides an example where federally-aided highway
projects must meet federal guidance requirements,
and acknowledges that many transportation agencies
have developed their own design manuals to provide

5



Environ. Res. Lett. 13 (2018) 074006

TP-40
release

Atlas 14 
Vol. 1 release

Atlas 14 
Vol. 1 update

TP-40
release

Atlas 14 
Vol. 2 release

Atlas 14 
Vol. 2 update

TP-40
release

Atlas 14 
Vol. 6 release

Atlas 14 
Vol. 6 update

TP-40
release

Atlas 14 
Vol. 8 release

TP-40
release

Atlas 14 
Vol. 9 release

TP-40
release

Atlas 14 
Vol. 10 release

AR

AL

AZ

CA

CT

SC
DE, 
MD

GA

IA, 
ND

IL NC,
WV

KY, 
TN

LA

MA

ME, 
VT

MI

MN

MS

OK,
KS

NH

PA

NMNV

NY

UT

2006, 2007, 2008, 2009, 
2010, 2011

2015, 2016, 
2017

2005, 2006, 
2007

2014, 2015, 
2016, 2017

2015, 
2016

1961 2011 2014

1961 2004

2011 2014 20161961

2013200620001961

1998 1999 2001 20111961 2013
2016, 
2017

1961 1998 2000 2006

DC, IN, 
NJ, 

OH, VA

FL

2009

RI

CO, 
MO, 

NE, WI
SD

Figure 2. Governmental PF documents (TP40 and Atlas 14) release date by region and State DOT design manuals release date by state
(as of October 2017).

their engineers with guidance (Meyer 2008). The design
return periods by drainage structure and roadway
functional class varied in most cases more than 50%
across the United States. While most states share sim-
ilar guidelines, there are some states that design for
very low design return periods (2 and 3 years) and
some for relatively high return periods (50 and 100
years) for the same type of highway and stormwa-
ter infrastructure (see figure S.7–S.16 for US maps
for each highway class and drainage infrastructure
type).

States within the same climate region were also
found tohaveverydifferentminimumstandards.Using

the regional index, we identified those states who have
higher or lower return periods as design standards
compared to other in the same climate region have
a higher regional index. Figure 3 shows the regional
index of each state by climate region. In the South cli-
mate region, Texas has set the lowest minimum return
periods for their infrastructure design in comparison
with itsneighboringstates,Arkansas,Mississippi,Okla-
homa, Louisiana and Kansas. Louisiana and Arkansas
have similar levels of protection, higher than Texas
but lower than Oklahoma. Kansas and Mississippi
have the greatest level of protection in comparison with
the other states in the South climate region.
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Figure 3. Comparison between state DOT stormwater standards within a NOAA climate region. Higher values represents states that
have higher standards (and thus, are more prepared for rare storm events) compared to the other states within the same climate region.
Lowest values describes states that have the lowest guidelines in the region.

3.2. Changes of precipitation depth estimates in offi-
cial precipitation frequency documents
Figure 4 shows the percent change in precipitation
depth estimates for the 25 year return period 24 hour
duration storms, from the estimates provided in TP40
compared with those from Atlas 14. Zones in red cor-
respond to a 25 year return period with a smaller
precipitationdepth estimation inAtlas 14 than inTP40,
meaning that the 25 year return period precipitation
depth estimate decreased from the past to the present
estimate.Likewise, zones inbluecorrespond toagreater
precipitation estimate, meaning that precipitation
depths increased from TP40 to the Atlas 14 estimate.
The differences found for the 100 year return period
were consistent with the previous comparison between
TP40 and Atlas 14 made for the 100 year return period
in Atlas 14. Larger changes were observed in higher
return periods (i.e. 100-, 50- and 25 year) than for
smaller return periods (2-, 5-, 10 year). Estimating
large return periods with higher accuracy require long
precipitation records. Therefore, the larger differences
observed in higher return periods can be partially
attributed to the considerable lengthening of precip-
itation records analyzed in Atlas 14 compared to TP40.

For the 25 year return period, some regions expe-
rienced considerable changes in precipitation depth
estimations between TP40 (released in 1961) and Atlas
14 (released from 2006–2013). For example, the aver-
age precipitation depth corresponding to the 25 year
return period in Michigan is at least 25% greater than
the precipitation depth estimated in TP40 for the same
return period. Alternatively, in West Virginia the pre-
cipitation depth is at least smaller by 25% between

TP40 and Atlas 14. This means that infrastructure
currently in place that was designed before the pub-
lication of Atlas 14 could be undersized (such as in
Michigan) or oversized (such as in West Virginia).We
also compared the precipitation depths from TP40
to the upper and lower bound estimates from Atlas
14 and noted, as shown in figure 4, that a design
for the 25 year return period in the Appalachian
Mountains under TP40 estimates would be likely over-
sized even if designed for the upper bound estimate
from Atlas 14.

The differences between TP40 and Atlas 14 val-
ues were tested for significance at the 95% level using
two different tests, the two-tailed paired t-test and
the Kolmogorov-Smirnov (K-S) test. To generate the
samples to be tested, we first generated 50 random
points within the state of Rhode Island (smallest state
in the US) and scaled the number of points to sam-
ple within each state by its area relative to the area of
Rhode Island. For each point, we extracted the TP40
and Atlas 40 (pixel value from respective raster maps)
value corresponding to the point location. We divided
the study area using a hexagonal mesh (approximately
1 degree by 1 degree maximal diameter (approximately
same area as Rhode Island), following Karl and Knight
(1998) covering the study area. We chose a hexagon
grid instead of a rectangular grid because a hexagon
mesh is advantageous for the dividing a study area
into smaller areas while ensuring the sampling results
are representative of all regions (Birch et al 2007).
For each return period and hexagon shape, we ana-
lyzed the evidence to reject the null hypothesis (in the
case of the two sample K-S test that both samples are
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Figure 4. 25 year return period, 24 h duration spatially averaged percent change (by county) between NOAA Atlas 14 and TP40
[(NOAA Atlas 14 TP40)/TP40] for the 24h duration, 25 year return period. Northwestern states and Texas are excluded from this
figure because they are not covered by Atlas 14.

drawn from the same distribution, and in the case
of the paired t-test that the mean difference between
the paired observations is zero). We repeated the pro-
cess 10 times using different sample points to assess
the robustness of the results.

For the 25 year return period, the difference
between TP40 and Atlas 14 was statistically significant
at the 0.05 level using the paired t-test in 91%–93% of
the study area, and 89%–92% of the area using the two
sample K-S test. For the same return period, a positive
statistically significant difference (𝜇Atlas14 − 𝜇TP40 >

0) using the paired T-test was found in 69.9%–72.1%
of the study area at the 0.05 significance level while
negative statistically significant difference was found in
5.7%–10.3% of the study area. At the state level, 14
states (out of 43) exhibited positive statistically signif-
icant difference in more than 50% of the state area.
Table S.6 and table S7 shows a summary of the maxi-
mum and minimum statistically significant percentage
area of the ten replications for the paired T-test and

the two sample K-S test while table S.8 shows the
percentage area with statistically significant positive
difference (𝜇Atlas14 − 𝜇TP40 > 0) by state. Sampling
regions (hexagons) with statistically significant positive
difference are shown in figures S.26 through S.31.

3.3. Who should revise stormwater standards?
Using the method described in figure 1 and repeat-
ing for each return period used as a design standard,
states were classified into four categories to prioritize
an update of their stormwater design manuals, 1 being
the lowest and 4 the highest priority, as shown in figure
5. States assigned the highest priority to update their
design manuals experienced a 10% or greater increase
in precipitation between Atlas 14 and TP40, published
their current design manual prior to the release of
the latest precipitation document, and were estimated
to be in the lower half of their regional index for
design return period standards. Depending on the
average percent increase from Atlas 14 to TP40 for a
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Figure 5. Priority (1-lowest, 4-highest) for each state to revise stormwater infrastructure standards according to the observed changes
in low return periods (2- to 10 year) and 25-, 50-, and 100 year return periods. As of January 2018, states in gray remain uncovered by
Atlas 14 and thus were not included in the analysis. Priority of revising standards is highest in eight states for at least one return period.

given return period, a different number of states with
high priority were found. Under higher return peri-
ods, many states in the Northeast and upper Midwest
were found to be in high priority categories. These
states should update their design standards to ensure
new drainage infrastructure performs under current
and projected precipitation levels. In addition, these
states should assess whether existing infrastructure
requires additional measures such as green infras-
tructure to serve as adaptive capacity to manage
precipitation increases between TP40 and Atlas 14 or
further changes due to climate change.

The National Climate Assessment projected a
range of 21st century regional percent increases in
daily precipitation depths for the 20 year return period
for RCP 4.5 and RCP 8.5, relative to the period
of 1986–2005 (Easterling et al 2017). For 2050, the
National Climate Assessment projects greater than a
10% increase in all regions under RCP 8.5, and greater
than an 8% increase in all regions under RCP 4.5.
Because the National Climate Assessments projects
an increase for all states, the priority class to revise
stormwater standards for future climate change would
increase across all states. Figure 6 shows the prior-
ity to revise standards for each state under projected
climate conditions. We recommend that states in the
top two priority classes (3 and 4) should assess areas
to increase preparedness of stormwater infrastructure
to projected changes in precipitation patterns. This

implies thatmuchof the infrastructurebuilt undermin-
imum standards specified as of today will be stressed
beyond their design capacity in 2050 and will likely
not provide the minimum level of protection implied
by the original design standard.

5. Conclusions

We identified changes in precipitation depth esti-
mates between older and more recent standardized
precipitation frequency documents used for infras-
tructure design in the US, characterized the spatial
variability of stormwater design standards across the
US, and identified which states need to prioritize a
revision of their State DOT stormwater standards in
order to increase stormwater resilience to observed and
projected impacts from climate change. Eight states
were found to have the highest priority for revis-
ing stormwater standards for a single or more return
period. As future percent increases for the 20 year
return period precipitation is projected to be between
8% and 10% under a lower emissions scenario, and
greater or equal than 10% across the entire US for
a high emissions scenario by 2050 (Easterling et al
2017), the number of states classified in higher pri-
ority levels increases. Furthermore, these changes are
expected to accelerate in the late-century, with a pro-
jected percent increase greater or equal to 10% across
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25-, 50-, 100-year Return Periods

Lower emissions scenario (RCP 4.5) Higher emissions scenario (RCP 8.5)

1
Low

4
High

No
data

Priority of
Revising Standards

Figure 6. Priority (1-lowest, 4-highest) under projected climate conditions defined as per the percent increase in the 20 year 24 hour
duration rainfall event by 2050 for each state to revise stormwater infrastructure for the 25-, 50- and 100 year return period standards
under RCPs 4.5 and 8.5. As of January 2018, states in gray remain uncovered by Atlas 14 and thus were not included in the analysis.

all the US under a lower emissions scenario, and
greater or equal to 16%, reaching 22% increase for
the northeastern US under a high emissions scenario.
While there is uncertainty in these estimates, prudent
infrastructure planning for long-lived assets requires
planning for resilience under uncertainty. Given that
the infrastructure expected level of service is deteri-
orated when the percent change in a return period
exceeds 10% (Niemczynowicz 1989), under the con-
ditions projected by future scenarios, infrastructure
constructed using existing and historical standards will
likely not cope with such changes, especially in those
states we identified to have high priority under present
conditions.

Updating stormwater standards to account for
current and potential future precipitation increases
represents a governance challenge for states—existing
stakeholders are likely to value lower initial costs of
less stringent standards versus reducing life cycle costs
and risks for future stakeholders. We recommend reg-
ularly revising standards and explicitly considering
the potential climate change impacts that infras-
tructure might experience throughout its lifetime as
additional precipitation observations and ranges of
climate projections are generated. At the same time,
the US Federal government should consider encour-
aging the systematic, periodic review and updating
of stormwater standards across states. These pol-
icy mechanisms could be in the form of resilience
grants, incentives, minimum requirements for fed-
eral funding, or by supporting localized analyses to
encourage a more synchronized approach across cli-
mate regions. The advantages of such an approach
include alignment of local incentives to increasing
life cycle regional resilience, while the disadvantages

include potential higher capital costs and challenges
of choosing threshold values from a range of climate
projections.

Many areas follow similar stormwater infrastruc-
ture design practices as US states, for example in
Australia (AUS-SPEC 2013). Other areas such as the
Government of Hong Kong (2018), the United King-
dom (2016) and New York City in the US (2017)
recommend increasing rainfall values by specified
percentages to account for future climate change.
While local economic and risk assessments com-
paring costs of increasing the design return period
versus the expected costs of future damages related
to local exposure and vulnerabilities to infrastructure
system failure under climate change remain necessary,
a no-regret solution is the revision of stormwa-
ter engineering standards to incorporate observed
precipitation increases. Having frequently updated
precipitation information and design standards, cou-
pled with an understanding of the range of future
increases, will enable stakeholders to enhance the
resilience of stormwater infrastructure for a changing
climate.
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AN ORDINANCE TO AMEND THE TOWN OF CARRBORO’S LAND USE 
ORDINANCE RELATING TO THE VOLUME CONTROL PROVISIONS

**DRAFT 4-11-2019**

BE IT HEREBY ORDAINED BY THE CARRBORO BOARD OF ALDERMEN THE 
FOLLOWING:

Section 1. Subsection 15-263, of the Carrboro Land Use Ordinance, Management of 
Stormwater, (g)(3) is rewritten to read as follows: 

(3) The Board finds that increases in the total annual volume of runoff associated with 
new development results in decreased groundwater recharge, increased stream channel 
instability/erosion and significant water quality degradation.  Therefore to the maximum 
extent practicable developments shall install and maintain stormwater management 
systems such that the post-development total annual stormwater runoff volume shall not 
exceed the predevelopment volume by more than the limits set forth in the table below.  
The predevelopment and post-development annual stormwater runoff volume shall be 
calculated using the most up to date guidance and accounting methodology from North 
Carolina environmental regulatory agencies with stormwater management oversight.

Section 2. All provisions of any Town ordinance or resolution in conflict with this 
ordinance are repealed.

Section 3. This ordinance is effective upon adoption.



Art. XVI.  FLOOD DAMAGE PREVENTION, STORMWATER MANAGEMENT, AND WATERSHED 
PROTECTION

Page #1

ARTICLE XVI

FLOOD DAMAGE PREVENTION, STORMWATER MANAGEMENT, 
AND WATERSHED PROTECTION  

PART II.    STORM WATER MANAGEMENT

Section 15-263  Management of Stormwater (REWRITTEN 6/26/07; AMENDED 6/24/08; 
AMENDED 10/28/08; 6/22/10; 11/23/10; REWRITTEN 6/26/12)

(g) Developments shall be constructed and maintained so that their stormwater 
management systems meet the following minimum standards:

(1) The post-development discharge rates shall be less than or equal to the pre- development 
discharge rates for the 1-, 2-, 5-, 10-, and 25-year 24-hour design storms. 

(1) For upstream properties, the 1% chance flood elevation may not be increased. 
(2) The Board finds that increases in the total annual volume of runoff associated 

with new development results in decreased groundwater recharge, increased 
stream channel instability/erosion and significant water quality degradation.  
Therefore to the maximum extent practicable developments shall install and 
maintain stormwater management systems such that the post-development 
total annual stormwater runoff volume shall not exceed the predevelopment 
volume by more than the limits set forth in the table below. The 
predevelopment and post-development annual stormwater runoff volume shall 
be calculated using the most up to date guidance and accounting methodology 
from North Carolina environmental regulatory agencies with stormwater 
management oversight..  (AMENDED 6/26/12) (AMENDED 2/26/13)

A composite curve number shall be assigned to the development site in the 
pre-development stage using the runoff curve number method described in 
USDA NRCS Technical Release 55, Urban Hydrology for Small Watersheds 
(June, 1986).  See also Chapters 4 through 10 of NEH-4, SCS (1985).



Art. XVI.  FLOOD DAMAGE PREVENTION, STORMWATER MANAGEMENT, AND WATERSHED 
PROTECTION

Page #2

Preexisting Composite 
Curve Number*

Maximum allowable 
increase in annual 
stormwater runoff volume

> 78 50%

>70-78 100%

> 64-70 200%

<=64 400%

                  (AMENDED 2/26/13)
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