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Purpose Statement: 
 

This report documents the results of the approach, method and calculations for updating the 
system development fee analysis.  In accordance with North Carolina General Statue 162A, 
Article 8, system development fees must be determined by a qualified engineer or financial 
professional using industry standard practices.  McGill is qualified in engineering disciplines and 
financial analysis and has the expertise and experience to determine system development fees.  
For more than 39 years, the firm has provided professional services and advice to hundreds of 
local government units, water authorities and special districts on developing and implementing 
utility master plans, capital improvement programs, user rates, charges and fees including 
capacity charges.  The approach, methodology and calculations are based on American Water 
Works Association (AWWA) Manual of Water Supply Practices – M1, Principles of Water Rates, 
Fees, and Charges, Seventh Edition. 
 

Burnsville is making significant investments in water and sewer system assets that will continue 
to provide available capacity for new connections and future development.  Burnsville desires 
to use System Development Fees to recover a portion of the costs associated with providing 
capacity. 
 

The overall result of this effort will establish the maximum cost-justified System Development 
Fee.  The Town may elect to implement fees of lesser value; however, any adjustment must be 
calculated on a cost per unit volume basis.  
 
This report does not constitute a recommendation of an SDF amount.  Burnsville has full 
authority to charge any fee amount, up to the maximum calculated herein, provided it is 
applied to the relative demands of new development proportionally.  Evaluation of local 
factors, preferences, etc., that may influence the Town’s decision on setting a final SDF amount 
is beyond the scope of this analysis. 
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1.0                                                                                                                         APPROACH  

 
System Development Fees are defined as a charge imposed on each new customer or 
development that generally offsets the incremental cost of replacing existing and/or 
constructing new capital assets to provide capacity that will continue to meet the demands 
placed on the system by each new customer or development.  Since system capacity must, 
without exception, exceed customer demands, the major infrastructure components providing 
this capacity must be planned and constructed well in advance and in large enough increments 
to keep pace with anticipated demand on the available system capacity.   
 

By definition, SDFs are based on the costs for capacity-related infrastructure that provide a 
general benefit to all customers, typically referred to as major backbone infrastructure 
components.  Eligible asset types include source-of-supply, treatment, pumping, storage 
transmission and major collection mains, solids processing and disposal.  McGill engineers 
reviewed the asset registries, GIS mapping and attribute records to identify assets that function 
as backbone components of the water and sewer systems. 
 
AWWA methodology cites legal consideration for determining SDF.  A Rational Nexus, or 
reasonable relationship, must be established between the fee charged and the cost associated 
with providing capacity to new customers.  The Rational Nexus Test consists of three elements: 
1) a review of historical development patterns and available planning documents to verify 
general alignment between capacity demands driven by development and capital 
improvements that are, and will be needed to provide the required capacity; 2) a determination 
of the proportionate share of costs to be borne by new development through appropriate 
methodology and calculation and 3) establishing a reasonable apportionment of the cost to 
new development in relation to the benefits the new development will reasonably receive 
through appropriate methodology and calculations. 
 
The first element of the Rational Nexus Test was determined to be favorable based on current 
system capacities and demands, followed by projected demands based on the Town’s 
anticipated growth rate.  Using water demand data the Town reported to the NC Department 
of Environmental Quality, Division of Water Resources annually for Local Water Supply Planning 
(LWSP), Burnsville’s water and sewer systems have adequate capacity for new development 
well into the future.  Water demand forecasts indicate available capacity exceeds projected 
demands by 13 to 20% through 2030.  Sewer flows indicate excess capacity of 29 to 34% 
 
Table 1.01 demonstrates the availability capacity. 
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2.0                                                                                                                METHODOLOGY  

 
Three methods for calculating system development charges are recognized in the industry as 
cost justified (AWWA, M1 Manual, 7th Edition, Chapter VII.2).  Each of these methods meet the 
requirement of the Rational Nexus standard, and as set forth in North Carolina General Statute 
162A Article 8 “System Development Fees”.  An explanation of each method and its general 
application to calculating system development fees are presented as follows: 
 
Buy-In Method 
 

The Buy-In Method is used where existing system capacity is available to provide service to new 
development.  This includes capacity-related assets that are classified as construction work in 
process.  New customers essentially “buy” their proportionate share of system capacity from 
the current customer base (“system owners”) at the current cost or value of the existing 
facilities.  HB 436 requires appropriate adjustments to replacement costs such as “debt credits, 
grants, and other generally accepted valuation adjustments.” 
 
Incremental Cost Method 
 

The Incremental Cost Method is used to assign new development the incremental cost of 
capital assets required for providing additional system capacity.  Generally, this method is 
considered most appropriate when the existing system does not have sufficient available 
capacity, and a significant portion of the capacity required to serve new customers must be 
provided by the construction of new facilities.”  This method should include supporting details 
that identify construction costs, scheduling, financing, funding source(s), etc., tied to a capital 
improvements plan (CIP), utilities master plan, and/or other approved planning document(s) 
that cover a planning horizon of 10 to 20 years.   
 
 
Combined Method 
 

The Combined Approach is a combination of the Buy-In and Incremental Cost Methods.  It is 
used where existing assets provide some system capacity to accommodate new development 
and applicable capital plan(s) also identify significant capital investment proposed to add 
infrastructure required to address future growth and capacity needs. 
 
 
 











 

 

Burnsville, NC  
System Development Fees Update Report, February 2024                                                                                                                                                                    
Page 10 of 11 
 

 

5.0  APPLICATION of SYSTEM DEVELOPMENT FEES and SERVICE UNIT EQUIVALENCY  

 
NC Administrative Code 15A NCAC 18C .0409 and 15A NCAC 02T .0114, included in the 
Appendix, further define other service connection types and the associated water system 
demands sewer system flows on a per gallon per day basis.  Therefore, these tables serve as an 
equivalency or conversion for use in determining applicable SDF for various categories of 
demand. 
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6.0    CONCLUSION  

 
McGill has calculated costs for water system capacity on a per gallon per day basis for the Town 
of Burnsville’s water and sewer utilities.  This calculation was performed using the Buy-in 
Method to account for the Town’s existing available capacity.  This calculation resulted in a 
development fee ceiling of $3,262 per ERU.  An ERU is defined as the system capacity required 
to serve the most typical user type which is a three-bedroom single-family dwelling.  The fee for 
other types of development can be determined by applying the calculated cost of capacity per 
gallon of flow per day to the demands for various uses as defined by NC Administrative Code 
15A NCAC 02T .0114. 
 
Using NC Administrative Code 15A NCAC 02T .0114 ensures that the same standard used to 
plan, design, construct and finance capital assets is applied as the same basis for cost recovery 
to be applied to new development. 
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15A NCAC 02T .0114 WASTEWATER DESIGN FLOW RATES 

(a)  This Rule shall be used to determine wastewater flow rates for all systems governed by this Subchapter unless 

alternate criteria are provided by a program-specific rule or for flow used for the purposes of 15A NCAC 02H .0105. 

Higher flow rates shall be required where usage and occupancy are atypical, including those in Paragraph (e) of this 

Rule. Wastewater flow calculations shall take hours of operation and anticipated maximum occupancies and usage 

into account when calculating peak flows for design. 

(b)  In determining the volume of sewage from dwelling units, the flow rate shall be 120 gallons per day per 

bedroom. The minimum volume of sewage from each dwelling unit shall be 240 gallons per day and each additional 

bedroom above two bedrooms shall increase the volume by 120 gallons per day. Each bedroom or any other room or 

addition that can function as a bedroom shall be considered a bedroom for design purposes. When the occupancy of 

a dwelling unit exceeds two persons per bedroom, the volume of sewage shall be determined by the maximum 

occupancy at a rate of 60 gallons per person per day. 

(c)  The following table shall be used to determine the minimum allowable design daily flow of wastewater 

facilities. Design flow rates for establishments not identified below shall be determined using available flow data, 

water-using fixtures, occupancy or operation patterns, and other measured data. 

 

Type of Establishments      Daily Flow For Design 

Barber and beauty shops 

 Barber Shops       50 gal/chair 

 Beauty Shops       125 gal/booth or bowl 

Businesses, offices and factories 

 General business and office facilities    25 gal/employee/shift 

 Factories, excluding industrial waste    25 gal/employee/shift 

 Factories or businesses with showers or food preparation  35 gal/employee/shift 

 Warehouse       100 gal/loading bay 

 Warehouse – self storage (not including caretaker residence)  1 gal/unit 

Churches 

 Churches without kitchens, day care or camps   3 gal/seat 

 Churches with kitchen      5 gal/seat 

 Churches providing day care or camps    25 gal/person (child & employee) 

Fire, rescue and emergency response facilities 

 Fire or rescue stations without on site staff    25 gal/person 

 Fire or rescue stations with on-site staff    50 gal/person/shift 

Food and drink facilities 

 Banquet, dining hall      30 gal/seat 

 Bars, cocktail lounges      20 gal/seat 

 Caterers        50 gal/100 sq ft floor space 

 Restaurant, full Service      40 gal/seat 

 Restaurant, single service articles     20 gal/seat 

 Restaurant, drive-in      50 gal/car space 

 Restaurant, carry out only      50 gal/100 sq ft floor space 

 Institutions, dining halls      5 gal/meal 

 Deli        40 gal/100 sq ft floor space 

 Bakery        10 gal/100 sq ft floor space 

 Meat department, butcher shop or fish market   75 gal/100 sq ft floor space 

 Specialty food stand or kiosk     50 gal/100 sq ft floor space 

Hotels and Motels 

 Hotels, motels and bed & breakfast facilities,  

   without in-room cooking facilities     120 gal/room 

 Hotels and motels, with in-room cooking facilities   175 gal/room 

 Resort hotels       200 gal/room 

 Cottages, cabins       200 gal/unit 

Self service laundry facilities      500 gal/machine 

Medical, dental, veterinary facilities 

 Medical or dental offices      250 gal/practitioner/shift  

 Veterinary offices (not including boarding)    250 gal/practitioner/shift 



 Veterinary hospitals, kennels, animal boarding facilities  20 gal/pen, cage, kennel or stall 

 Hospitals, medical      300 gal/bed 

 Hospitals, mental       150 gal/bed 

 Convalescent, nursing, rest homes without laundry facilities  60 gal/bed 

 Convalescent, nursing, rest homes with laundry facilities  120 gal/bed 

 Residential care facilities      60 gal/person 

Parks, recreation, camp grounds, R-V parks and other outdoor activity facilities 

 Campgrounds with comfort station, without  

   water or sewer hookups      75 gal/campsite 

 Campgrounds with water and sewer hookups   100 gal/campsite 

 Campground dump station facility     50 gal/space 

 Construction, hunting or work camps with flush toilets  60 gal/person 

 Construction, hunting or work camps with chemical or 

   portable toilets       40 gal/person 

 Parks with restroom facilities     250 gal/plumbing fixture 

 Summer camps without food preparation or laundry facilities  30 gal/person 

 Summer camps with food preparation and laundry facilities  60 gal/person 

 Swimming pools, bathhouses and spas    10 gal/person 

Public access restrooms      325 gal/plumbing fixture 

Schools, preschools and day care 

 Day care and preschool facilities     25 gal/person (child & employee) 

 Schools with cafeteria, gym and showers    15 gal/student 

 Schools with cafeteria      12 gal/student 

 Schools without cafeteria, gym or showers    10 gal/student 

 Boarding schools       60 gal/person (student & employee)  

Service stations, car wash facilities 

 Service stations, gas stations     250 gal/plumbing fixture 

 Car wash facilities      1200 gal/bay 

Sports centers  

 Bowling center       50 gal/lane 

 Fitness, exercise, karate or dance center    50 gal/100 sq ft 

 Tennis, racquet ball      50 gal/court 

 Gymnasium       50 gal/100 sq ft 

 Golf course with only minimal food service    250 gal/plumbing fixture 

 Country clubs       60 gal/member or patron 

 Mini golf, putt-putt      250 gal/plumbing fixture 

 Go-kart, motocross      250 gal/plumbing fixture 

 Batting cages, driving ranges     250 gal/plumbing fixture 

 Marinas without bathhouse     10 gal/slip 

 Marinas with bathhouse      30 gal/slip 

 Video game arcades, pool halls     250 gal/plumbing fixture 

Stadiums, auditoriums, theaters, community centers   5 gal/seat 

Stores, shopping centers, malls and flea markets 

 Auto, boat, recreational vehicle dealerships/showrooms  

   with restrooms       125 gal/plumbing fixture 

 Convenience stores, with food preparation    60 gal/100 sq ft 

 Convenience stores, without food preparation   250 gal/plumbing fixture 

 Flea markets       30 gal/stall 

 Shopping centers and malls with food service   130 gal/1000 sq ft 

 Stores and shopping centers without food service   100 gal/1000 sq ft  

Transportation terminals – air, bus, train, ferry, port and dock  5 gal/passenger 

 

(d)  Design daily flow rates for proposed non-residential developments where the types of use and occupancy are not 

known shall be designed for a minimum of 880 gallons per acre, or the applicant shall specify an anticipated flow 

based upon anticipated or potential uses. 



(e)  Design daily flow rates for residential property on barrier islands and similar communities located south or east 

of the Atlantic Intracoastal Waterway and used as vacation rental as defined in G.S. 42A-4 shall be 120 gallons per 

day per habitable room. Habitable room shall mean a room or enclosed floor space used or intended to be used for 

living or sleeping, excluding kitchens and dining areas, bathrooms, shower rooms, water closet compartments, 

laundries, pantries, foyers, connecting corridors, closets, and storage spaces. 

(f)  An adjusted daily sewage flow design rate shall be granted for permitted but not yet tributary connections and 

future connections tributary to the system upon showing that the capacity of a sewage system is adequate to meet 

actual daily wastewater flows from a facility included in Paragraph (b) or (c) of this Rule without causing flow 

violations at the receiving wastewater treatment plant or capacity-related sanitary sewer overflows within the 

collection system as follows: 

(1) Documented, representative data from that facility or a comparable facility shall be submitted by 

an authorized signing official in accordance with Rule .0106 of this Section to the Division for all 

flow reduction requests, as follows: 

(A) dates of flow meter calibrations during the time frame evaluated and indication if any 

adjustments were necessary; 

(B) a breakdown of the type of connections (e.g. two bedroom units, three bedroom units) 

and number of customers for each month of submitted data as applicable. Identification 

of any non-residential connections including subdivision clubhouses and pools, 

restaurants, schools, churches and businesses. For each non-residential connection, 

information identified in Paragraph (c) of this Rule (e.g. 200 seat church, 40 seat 

restaurant, 35 person pool bathhouse); 

(C) a letter of agreement from the owner or an official, meeting the criteria of Rule .0106 of 

this Section, of the receiving collection system or treatment works accepting the 

wastewater and agreeing with the adjusted design rate; 

(D) age of the collection system; 

(E) analysis of inflow and infiltration within the collection system or receiving treatment 

plant, as applicable; 

(F) if a dedicated wastewater treatment plant serves the specific area and is representative of 

the residential wastewater usage, at least the 12 most recent consecutive monthly average 

wastewater flow readings and the daily total wastewater flow readings for the highest 

average wastewater flow month per customers, as reported to the Division; 

(G) if daily data from a wastewater treatment plant cannot be used or is not representative of 

the project area: 12 months worth of monthly average wastewater flows from the 

receiving treatment plant shall be evaluated to determine the peak sewage month. Daily 

wastewater flows shall then be taken from a flow meter installed at the most downstream 

point of the collection area for the peak month selected that is representative of the 

project area. Justification for the selected placement of the flow meter shall also be 

provided; and 

(H) an estimated design daily sewage flow rate shall be determined by calculating the 

numerical average of the top three daily readings for the highest average flow month. The 

calculations shall also account for seasonal variations, excessive inflow and infiltration, 

age and suspected meter reading and recording errors. 

(2) The Division shall evaluate all data submitted but shall also consider other factors in granting, 

with or without adjustment, or denying a flow reduction request including: applicable weather 

conditions during the data period (i.e. rainy or drought), other historical monitoring data for the 

particular facility or other similar facilities available to the Division, the general accuracy of 

monitoring reports and flow meter readings, and facility usage, such as whether the facility is in a 

resort area. 

(3) Flow increases shall be required if the calculations required by Subparagraph (f)(1) of this Rule 

yield design flows higher than that specified in Paragraphs (b) or (c) of this Rule. 

(4) The permittee shall retain the letter of any approved adjusted daily design flow rate for the life of 

the facility and shall transfer such letter to a future permittee. 

 

History Note: Authority G.S. 143-215.1; 143-215.3(a)(1); 

Eff. September 1, 2006; 

Readopted Eff. September 1, 2018. 



15A NCAC 18C .0409 SERVICE CONNECTIONS 

(a)  Local Water Supply Plan. Units of local government that are operating under a local water supply plan in 

accordance with G.S. 143-355(l) shall not be limited in the number of service connections. 

(b)  No local water supply plan. A public water system that does not have a local water supply plan as stated in 

Paragraph (a) shall limit its number of service connections as follows: 

(1) A public water system shall meet the daily flow requirements specified in Table 1: 

 

Table 1: Daily Flow Requirements 

 

              Type of Service Connection  Daily Flow for Design 

 Residential 400 gallon/connection 

 Mobile Home Parks 250 gallon/connection 

 Campgrounds and Travel Trailer Parks 100 gallon/space 

 Marina 10 gallon/boat slip 

 Marina with bathhouse 30 gallon/boat slip 

 Rest Homes and Nursing Homes  

          with laundry 120 gallon/bed 

          without laundry 60 gallon/bed 

 Schools 15 gallon/student 

 Day Care Facilities 15 gallon/student 

 Construction, work, or summer camps 60 gallon/person 

 Business, office, factory (exclusive of industrial use) 

         without showers 25 gallon/person/shift 

         with showers 35 gallon/person/shift 

 Hospitals 300 gallon/bed 

or; 

(2) A public water system shall meet the daily flow requirements calculated as follows: 

(A) If records of the previous year are available that reflect daily usage, the average of the 

two highest consecutive days of record of the water treated shall be the value used to 

determine if there is capacity to serve additional service connections. Unusual events, 

such as massive line breaks or line flushings, shall not be considered. 

(B) If complete daily records of water treated are not available, the public water system shall 

multiply the daily average use based on the amount of water treated during the previous 

year of record by the appropriate factor to determine maximum daily demand, as follows: 

(i) A system serving a population of 10,000 or less shall multiply the daily average 

use by 2.5; or 

(ii) A system serving a population greater than 10,000 shall multiply the daily 

average use by 2.0. 

(c)  A supplier of water shall include the impact that demands from anticipated in-ground irrigation systems, multi-

family units, or vacation rental homes will have on the daily flow needs determined in Paragraph (b) of this Rule. 

(d)  If two years of metered usage data exists, a supplier of water may recalculate the daily flow requirements based 

on the actual usage. If actual demands are lower than the projected demand, recovered supply may be used to 

support additional connections in accordance with Paragraph (b) of this Rule. 

(e)  A supplier of water shall be exempt from using Table 1 in Subparagraph (b)(1) of this Rule and any other design 

flow standards established by the Department or the Commission to determine the daily flow requirements, provided 

that a professional engineer licensed pursuant to G.S. 89C prepares, seals, and signs documentation supporting 

alternative daily flow requirements that are sufficient to sustain the water usage required in the engineering design 

by using low-flow fixtures or flow reduction technologies. 

 

History Note: Authority G.S. 130A-315; 130A-317; P.L. 93-523; 

Eff. July 1, 1994; 

Readopted Eff. July 1, 2019. 

 



 

 

 

Handy-Whitman Index - South Atlantic Region  

Original 

Date

Mains-

Average All 

Types

Electric 

Pumping 

Equipment

Small 

Treatment 

Plant 

Equipment

Collecting 

and 

Impounding 

Res.

Elevated 

Steel Tanks

Steel 

Reservoirs

Structures 

and 

Improvem

ents

1950 43 49 42 33 26 28 34

1951 46 55 43 35 28 30 36

1952 47 55 45 37 29 31 37

1953 49 55 46 39 31 32 39

1954 52 55 49 40 31 32 41

1955 54 56 51 42 33 33 42

1956 58 63 52 45 35 38 46

1957 60 69 54 48 38 42 48

1958 63 73 56 49 38 37 50

1959 66 74 58 52 38 36 51

1960 68 74 60 53 38 35 52

1961 70 71 61 54 37 35 53

1962 72 71 62 56 36 35 54

1963 74 71 64 58 37 41 55

1964 75 73 66 59 38 44 56

1965 75 74 69 60 38 45 57

1966 76 78 66 63 41 46 59

1967 76 81 69 65 44 47 60

1968 78 81 71 68 48 49 64

1969 81 84 75 72 55 53 70

1970 85 89 80 76 71 75 73

1971 94 93 89 83 80 82 81

1972 98 96 95 92 86 85 93

1973 100 100 100 100 100 100 100

1974 132 122 121 116 152 140 115

1975 150 155 142 129 183 159 127

1976 157 174 154 132 182 171 131

1977 164 184 164 141 183 172 139

1978 177 192 177 152 195 173 152

1979 189 205 191 167 206 178 164

1980 206 222 211 182 228 191 179

1981 223 245 232 198 250 208 191

1982 230 260 248 205 244 210 195

1983 236 271 261 208 197 182 201

1984 236 277 265 213 200 184 208

1985 241 282 273 220 198 181 214

1986 237 284 276 222 207 184 217

1987 244 299 281 222 219 196 219

1988 260 311 290 233 260 220 226

1989 272 330 302 236 268 216 235

1990 273 349 305 239 278 229 235

1991 273 355 305 229 285 253 232

1992 272 368 311 231 277 261 236

1993 279 386 317 240 249 248 248

1994 284 428 320 254 242 246 259

1995 284 442 324 258 253 249 266

1996 289 450 331 267 268 251 271

1997 296 473 344 274 273 255 278

1998 303 489 356 277 283 268 283

1999 307 505 367 282 288 268 290

2000 317 530 377 289 299 270 307

2001 323 531 385 291 305 274 313

2002 331 516 392 296 429 275 319

2003 340 534 399 295 429 276 326

2004 350 547 417 316 438 308 339

2005 393 604 440 330 524 338 370

2006 418 620 460 345 524 398 382

2007 461 639 478 368 657 526 407

2008 475 640 531 385 680 676 427

2009 554 679 596 394 866 722 460

2010 547 707 612 396 866 734 452

2011 552 708 626 407 1079 771 466

2012 593 780 664 413 1059 798 492

2013 630 800 689 425 1089 763 514

2014 658 856 728 432 1131 735 512

2015 664 928 755 439 1131 742 531

2016 669 990 782 438 1131 774 541

2017 705 1052 805 448 1161 784 557

2018 732 1216 857 475 1200 820 587

2019 762 1346 904 486 1244 832 599

2020 801 1454 976 497 1244 836 616

2021 870 1465 1051 565 1473 990 199

2022 992 1787 1200 623 1813 1218 792

South Atlantic Regions Includes Nine (9) States: VA, NC, SC, GA, FL, AL, MS, TN, KY




