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OWASA fiscal years, FY 96-97 (July 1, 1995 through June 30, 1997).

Single Family Detached - Average water use for each of the five size groups (finished area)
of the single family detached class were derived from the FY 96-97 water use data presented
in Exhibit 1. These groupings were selected to optimize several considerations. Each class
spans an equal size range of 700 square feet. The upper and lower-most size classes (less
than 1701 and greater than 3800 square feet) represent substantial differences in size and
value, yet contain sufficient sample data to support a credible statistical pattern. Finally, the
size class with the largest number of new homes (2401 to 3100 square feet) represents the
midrange of both the finished area and water use variables; i.e., the mean values of this range
are nearly identical to the average values of the entire sample set.

Multi-Family Individually Metered - Average water use (127 gpd) for this class was
obtained from OWASA customer billing records, as described in notes to Exhibit 3.

Non-Residential 5/8-Inch Meter Accounts - Actual account data for this class were not
analyzed for FY 96-97. The reported annual (322 gpd) and winter (302 gpd) averages were
obtained by adjusting the observed annual and winter FY 95 non-residential 5/8-inch account
averages (334 gpd and 313 gpd, respectively) in proportion to the reduction from 200 gpd to
193 observed in annual use for the single family residential class between the FY 95 and the
FY 96-97 sampling periods. Examples: Annual average = 334 gpd x 193/200 = 322 gpd.
Winter average = 313 gpd x 193/200 = 302 gpd.

The resulting availability fees calculated for non-residential 5/8-inch accounts are the basis
for all other non-residential fees, which were scaled up by meter capacity ratios, as in the

previous rate structure, and as recommended by in the recent OWASA rate study‘".

Water Loss and Peaking Factors

The need for backbone water system capacity is a function of short term (peak) customer
demands and longer term demands represented by losses from the system. The loss factor of
1.08 applied to the average day demands of all user classes reflects OWASA's actual
unaccounted-for loss of eight percent of total finished water production.

The recent rate study report applied one-day peaking factors of 2.0, 1.4, and 1.5, to the
average day demands of single family detached, multi-family individually metered, and non-
residential 5/8-inch accounts, respectively, in its analysis of backbone capacity needs®").
OWASA's present analysis incorporated modifications to the single family peaking factor in
order to reflect actual summertime differences observed among the size classes, as described
below.

Single Family Detached - Peaking factors highlighted with gray shading in Column 7 of
Exhibit 3 were derived by normalizing the average summer demands of each finished area
size class to the summer average (248 gpd) of the entire single family detached class as a
whole, to which the recent rate study had assigned a peaking factor of 2.0. For example, the
peaking factor of 1.3 applied to the <1701 square foot subclass was obtained by multiplying



2.0 (the average peaking factor for the class) by 160/248 (average summer demand of the
<1701 square foot subclass divided by average summer demand for the entire class): 1.3 =
160/248 x 2.0.

Multi-Family Individually Metered and Non-Residential 5/8-Inch Meter Accounts - The
peaking factors of 1.4 and 1.5 used for these customer classes are the same as those used in

the recent rate study report™.

Sewer Use Factors

Sewer system availability fees are based on adjusted water use. The rate study report applied
a sewer use factor of 0.875 to all customer classes, which is consistent with OWASA's
historic estimate that 87.5 percent of billed water retumns to the sewer system as wastewater.

In developing the tiered availability fees, OWASA staff applied different sewer factors to
each customer class to better reflect actual differences in seasonal use observed for each
group. Sewer use was estimated as the ratio of average winter to average annual water
consumption for each class, reflecting the assumption that most winter use occurs indoors
and is returned to the sewer system as wastewater, while a substantial portion of summer
demand is for outdoor use on lawns and gardens. The inverse relationship between the sewer
use factor and peak water demand is apparent in Exhibit 2 and in comparisons among
columns 7, 10, and 12 of Exhibit 3.

Infiltration/Inflow, Combined Sewer Use & I/I Factors

Additional adjustment factors were employed in calculating sewer availability fees to
account for periodic high flows related to customer peaks, as well as the unwanted entry of
stormwater (infiltration and inflow) into the collection system. As noted, these are the same
factors used in the recent rate study report (see Exhibits 2 and 4).

Unit Capacity Factors

The total value of water and sewer backbone assets was determined by adding the value of
recently completed major capital improvements and projects that were either underway or
programmed for completion within the next two years, to the total value of water and sewer
assets reported at the end of FY 96. These “reproduction cost less depreciation” (RCLD)
values had been compiled for the recent rate study report"’. Additional information is
presented in Exhibit 4.

IMPLEMENTATION OF NEW FEE STRUCTURE

Tiered service availability fees, as outlined in Exhibit 5, were implemented in October 1998 after
the proposal had been discussed in several public meetings and news articles. Customer
response was generally positive, due to the understandable logic and perceived faimess of the
approach. Local housing advocates praised the new fee structure for its benefits to housing
affordability. Administration of the tiered fees has required no internal changes at OWASA
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other than the submittal of a building permit application or floor plans for new home
construction.

SUMMARY AND CONCLUSIONS

OWASA customer billing data, in conjunction with information derived through local building
permits and tax records, demonstrated a consistent pattern of increased average and seasonal
water use with increasing home size. Customers with more modest homes generally use less
total water and exert a lower summer demand than those with larger homes. These findings
provided a valid utility basis for a tiered system of one-time service availability fees based on the
finished area of new homes connecting to the public water and sewer system. The new fee
structure has been straightforward to administer, well received by the public, and is credited with
lowering one of the economic barriers to more affordable housing in the OWASA service area.
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Finished Area Sample Pct 24-Month Pct Summer Pct Winter Pct Seasonal
(square feet) Size Homes Mean 24-Month Mean Summer Mean Winter Ratio

(# accts) (gpd) Demand (gpd) Demand (gpd) Demand
<1701 28 9% 155 7% 160' 6% 151 8% 1.06
1701-2400 81 27% 170 21% 187 20% 153 22% 1.22

2401-3100 104 34% 218 35% 248 34% 186 35% 1.33
3101-3800 59 19% 247 22% 292 23% 202 21% 1.45
>3800 33 1% 311 16% 391 17% 230 14% 1.70

Overall: 305 100% 215 100% 248 100% 182 100% 1.36
Mean Finished Area: 2,820 sq ft

Data Set: 305 homes built in Carrboro/Chapel Hill during 1994, from building permit and tax records.
Water Use: 24 Months, July 1995 - June 1997, from OWASA customer records.
Summer: May - October; Winter: November - April.
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Exhibit 4. Calculation of Unit Capacity Values for

Water and Sewer Backbone Facilities

Notes Water Sewer

RCLD value as of 6/30/96: (a) $58,645,000 $36,675,000

Plus CWIP & CIB from 7/1/96 through 6/30/00: (b) $11,176,000 $27,191,000

Less credit for existing debt as of 6/30/00: (c) ($19,185,000) ($5,100,000)
Less credit for projected new debt: (c) $0 ($10,000,000)

Projected asset value as of 6/30/00: (d) $50,636,000 $48,766,000

System capacity as of 6/30/00 (mgd): (e) 15 12

Unit capacity value ($/gpd): () $3.38 $4.06

Notes:

(a)

(b)

(c)

(d)
(e)

(1

RCLD (Reproduction Cost Less Depreciation) is the asset value of backbone facilities.
RCLD values at the end of FY 96 were compiled in OWASA's 1998 rate studv report” .

Includes all backbone-related construction work in progress (CWIP) not booked as assets in
(a), plus backbone-related improvements programmed from FY 97 through FY 2000 in
OWASA's Canital Imnrovements Budaet (CIB). Values have not heen denreciated.

Represents outstanding debt principle for backbone water and sewer facilities. Debt service
costs are recovered through regular monthly service and/or commodity charges and are
credited against availability fee calculations to avoid double-charging new customers who pay
service availabilit fees. Existing debt as of June 30, 2000 is outstanding from OWASA's 1993
bond sale. Projected new debt respresents $10 million of anticipated bond sales to finance

mainr imnreviamante 1indanami of tha wactauatar nlant

Total asset value as of June 30. 2000 is calculated as (a) + (b) + (c).

Represents maximum sustainable daily flow permitted through the water plant and maximum
monthly flow permitted through the wastewater plant upon completion of all improvements.

Unit capacitv value is derived bv dividina (d) bv (e).
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