CHAPTER 3

DEVELOPMENT OF CAPACITY CHARGES

In this chapter the capacity charges are calculated using the marginal (incremental)
method described in Chapter 1. These calculations were performed for the following
alternatives:

e In the first alternative the portion of the CIP allocable to new customers
($176,575,450) was recovered over the flow, BOD and TSS capacity added by
the CIP. No consideration was given to the recovery of financing costs.

e The second alternative is the same as the first alternative except that the total
debt service interest cost allocable to new customers for each of the bond
issues was added to the portion of the CIP allocable to new customers.

e The third alternative is the same as the first alternative except that the
present value of the total debt service interest costs allocable to new
customers for each of the bond issues was added to the portion of the CIP
allocable to new customers.

Specifically, three alternative capacity charge calculations were made; one excluding
interest costs (presented for comparison purposes) and two alternatives which
recover interest costs using different methods.

Equivalent Dwelling Unit Capacity Charges

Using the unit costs of service developed in Chapter 2, the capacity charges for a
single family Equivalent Dwelling Unit (EDU) were developed in Table 3.1 for
Alternative 1 which excludes financing costs.

The wastewater discharge characteristics for an EDU are based on single family
residential flow and concentration averages of 290 gpd, 200 mg/! of BOD and 200
mg/! of TSS. The average flow value was developed by the City as shown in Appendix
E. The concentrations of 200 mg/| for both BOD and TSS were also provided by the
City staff and were based on measurements of residential wastewater strength
gathered in 2003. These concentrations are consistent with the midpoint of the range
suggested by the State Water Resources Control Board Revenue Program Guidelines
as shown in Table G-6 of the Guidelines and the same as the values used by Brown
and Caldwell in a Wastewater Rate Study conducted for the City in 1998.

The flow and concentration averages for an EDU are combined with the unit costs
derived in Table 2.13 to calculate the EDU capacity charge for 2006 as shown in Table
3.1. This charge is escalated by the percentage increase in the Engineering New
Record San Francisco Construction Cost Index to determine the FY 2007 EDU capacity
charge.

We have escalated the CIP in order to calculate escalated capacity charges in
succeeding years. As a consequence the City may adopt the charges developed for
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a particular period of time (for example, five years) or the City may wish to adopt
the FY 2007 charge and recalculate the charges in subsequent years by using the
actual inflationary change as indicated by a particular index such as the Engineering
News Record (ENR) 20-City Construction Cost Index (CCI), the ENR CCI for San
Francisco, the Consumer Price Index (CPI), the Implicit Price Deflator, etc. These
inflation indices are applied to the capital costs only (not the interest costs). We
have merely incorporated the escalation of costs so as to illustrate, approximately,
what the charge may look like in the future.

We have used the particular cost escalation value of 5.0 percent per annum for the
remaining years because that has been the approximate average annual increase
over the last four years for both the Engineering News Record 20-City CCI and the
Implicit Price Deflator for State and Local Government Purchases used by the State
of California Department of Finance. We have shown these two particular indices
because the former is a readily available and popular measure of construction cost
inflation and because the latter is explicitly mentioned in State of California
Government Code Section 54999.3 which pertains to the calculation of capacity
charges.

The Consumer Price Index (from the U.S. Department of Labor) is included because
it is the most widely mentioned index of cost inflation. We do not, however,
recommend its use as a measure of construction cost inflation. It is basically a
measure of consumer price increases. Actual annual values for 2001 through 2005,
and the projected 2006 values, for each index are summarized in Table 3.2.

The capital costs for succeeding years were determined by escalating CIP costs to
account for inflation. The escalation values are 7.9 percent for FY 2007 and 5.0
percent per annum for the remaining years. These inflated capital costs are
calculated in Table 3.3. The results of inflating capital costs for FY 2007 are
summarized in the table below:

Summary of FY 2007 Unit Cost Development from Table 3.3

FY 2006 FY 2007
Equivalent EDU ENR EDU

Dwelling Unit (EDU)  Capacity CCI-SF  Capacity

Category Amount  Unit Costs Flow & Loading ' Charge® Index® Charge?
Flow $8.111  per gpd 290 gpd $2,352 7.9% $2,538
BOD $748.792  per Ib-day 0.484 |bs-day $362 7.9% $391
TSS $198.965 _per Ib-day 0.484 Ibs-day $96 7.9% $104
Total - - $2,811 $3,033

Notes:
1. EDU loads for BOD and TSS are based on the general formula shown below:
flow (in mgd) x concentration (in mg/]) x conversion factor = pounds/day
Concentrations for BOD and TSS are 200 mg/l. The conversion factor is 8.34.
2. Amounts are rounded to the nearest whole dollar.
3. The projected increase in the Engineering News Record Construction Cost Index-San Francisco
from June 2006 (index = 8441) to December 2006 (index = 9108.66).
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The unit costs developed in Table 3.3 do not yet include interest costs. As a
consequence, the percent increase in capital costs is the same as the percent
increase in unit costs.

Table 3.4 presents the calculation of EDU capacity charges for the period FYs 2007-
2011. In addition, the calculation for a sample restaurant (commercial customer
class group 4) has been illustrated.

Projected New Connections (Growth)

In order to project the annual revenues from the capacity charges it was necessary
to project the annual humber of EDU connections until build out. Based on
extensive discussions with City staff, the following assumptions were made
regarding growth in EDU connections:

e FY 2006 - FY 2011. The numbers of EDUs connecting during this time
period subject to both current and new (proposed) capacity charges were
developed in a Modesto Public Works Department Memorandum dated
November 15, 2006. This Memorandum is included in Appendix F. The
number of estimated EDU connections subject to current fees (5,828) plus the
number of EDU connections per year subject to new capacity charges (6,539)
totals 12,367.

e FY 2012 - FY 2049. The number of EDUs connecting during this time
period is based on General Plan growth estimates.

The projected total number of EDUs connecting during the entire study period is
54,138, which is the amount of capacity added by the CIP. The projected annual
number of EDUs connecting during FY 2006 through FY 2049 is presented in Table
3.5. These projections are used to project revenues from capacity charges (for
Alternative 1 which excludes interest cost recovery) in Table 3.6.

Financing Costs

In addition to the estimated cost of the CIP allocable to new customers, the
allocable share of the cost of financing the CIP should also be included in the costs
to be recovered via the capacity charge. Table 3.7 shows the calculation of the total
estimated costs of the various debt issues. Five debt issues are assumed in years
2008, 2009, 2010, 2012 and 2020.
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For simplicity we have assumed the sum of the various series of bond debt issues is
equal to the cost of the CIP, in nominal dollars, plus three percent in debt issuance

costs. The CIP in nominal dollars, by phase, is shown in Figure 3.1. Nominal dollars
are current dollars escalated by the projected annual rate of inflation.

Figure 3.1 CIP, Nominal Dollars
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Total Capital Improvement Program Costs, Nominal Dollars = $592,742,016

In addition, a 30 year term has been assumed for each series. A 5.0 percent
interest rate for the first three series (2008, 2009 and 2010) and a 5.5 percent
interest rate for the last two series (2012 and 2020) have been assumed. These
assumptions were made by the City’s Financial Advisor. Finally, based on the
allocations in the Carollo Engineers draft report, about 42.0 percent of the financing
costs are allocable to new customers. This is merely the percentage of total costs
allocable to new customers ($176.6M/$420.5M).

Table 3.8 presents the annual debt service (principal and interest) for each series
for the period FY 2009 - 2049 and the amounts allocated to both existing
customers and new connections. FY 2049 is the last year of debt service on the last
series issued in FY 2020. Total debt service in each year and the cumulative total
are shown in Figure 3.2.
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Figure 3.2 Projected New Debt Service
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In the calculation of capacity charges, the financing cost (interest) is often merely
added in a single lump sum to the cost of the CIP. We have calculated the unit
costs and the associated capacity charges for an EDU under this alternative
(Alternative 2) in Table 3.9. Table 3.10 summarizes the capacity charge for an EDU
and a sample restaurant for the period FYs 2007 - 2011. Table 3.11 presents the
calculation of the annual revenues recovered under this alternative.

As was discussed in Chapter 1, this alternative does not take into account the time
value of money. That is, the entire interest cost over the life of the debt is merely
added to the CIP cost. To account for the time value of money, we developed
another alternative that uses the present value of the interest.

Because the interest payments will be made in the future they will be paid with
dollars reduced in value by inflation. In addition, the City will have the use of funds
from capacity charge collections until they have to make bond debt service
payments. These funds can be invested and earn interest. Therefore, to calculate
the present value of the interest portion of the debt service payments we have
discounted the annual interest payment. The discount rate used (4.85 percent) in
the present value calculation was provided by the City’s Financial Advisor.
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Table 3.12 presents the present value of annual debt service (principal and
interest) for each series for the period FY 2009 - 2049 and the amounts allocated
to both existing customers and new connections.

Tables 3.13 (unit costs and capacity charges for an EDU), 3.14 (FY 2007 - 2011
projected capacity charges for an EDU and for a restaurant), and 3.15 (projected
revenue from capacity charges) summarize the results for Alternative 3 which
includes the present value of total interest costs.

Comparison of Alternatives

A series of tables and figures were prepared for the purpose of comparing capacity
charges developed under the three alternatives. The first alternative assumes no
interest would be recovered via the capacity charge while the second and third
alternatives assume that the total interest and the present value of the total
interest, respectively, would be recovered via the capacity charges.

The comparison is made in terms of the actual capacity charge for each alternative
and the amount of revenue from capacity charges based on an annual number of
new connections that is the same for each alternative. Revenue from capacity
charges for each alternative is then compared to the annual cumulative capital
spending (in nominal dollars) and the annual cumulative debt service.
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Table 3.16 presents a comparison of both the annual capacity charges and the
revenues from those charges for each alternative. Figure 3.3 illustrates the
comparison of capacity charges for each alternative.

Figure 3.3 Alternative Capacity Charges
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A summary of the capacity charge alternatives for the first five years is summarized
from Table 3.16 in the table below.

Five Year Summary of Alternative Capacity Charges from Table 3.16

Alternative
Fiscal Year 1 2 3
FY 2007 $3,033 $7,200 $4,876
FY 2008 $3,185 $7,352 $5,028
FY 2009 $3,344 $7,511 $5,187
FY 2010 $3,511 $7,678 $5,355
FY 2011 $3,687 $7.,854 $5,530

Alternative 1: No Interest Costs
Alternative 2: Total Interest Costs
Alternative 3: Present Value of Total interest Costs
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Projected annual cumulative revenue from the alternative capacity charges is
shown using a scale of $0 to $550,000,000 in Figure 3.4 for 2008-2049. The large
scale range in Figure 3.4 masks the differences in revenue for each alternative
during the first nine years. Figure 3.5, with the same data as in Figure 3.4, shows
only the first six years on a scale of $0 to $60,000,000. Note that for all
alternatives, the new capacity charges are shown as not being implemented until FY
2007. As a result, each alternative shows the same revenue from capacity charges
for FY 2006.

A summary of the annual revenue recovered via capacity charge receipts for each
alternative for the first five years is summarized from Table 3.16 in the table below.

Five Year Summary of Capacity Charge Revenue from Table 3.16

Alternative

Fiscal Year 1 2 3

Current Fee $928,500 $928,500 $928,500
FY 2007 $1,653,579 $2,518,257 $2,036,118
FY 2008 $4,880,625 $10,810,442 $7,504,008
FY 2009 $5,582,369 $12,241,433 $8,528,375
FY 2010 $5,795,763  $12,350,649 $8,695,680
FY 2011 $5,844,381 $12,220,080 $8,665,025
Total $24,685,218 $51,069,361 $36,357,705

Alternative 1: No Interest Costs
Alternative 2: Total Interest Costs
Alternative 3: Present Value of Total Interest Costs
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Figure 3.4 Cumulative Revenue from Capacity Charges, 2006-2049
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Recommendation

We have developed capacity charges using three alternatives. Alternative 1, which
does not include financing costs, was merely carried forward to serve as a reference
point. It is not a candidate for adoption since it does not include the recovery of
interest expenses; a significant part of the cost of capacity when the CIP is financed
via the issuance of debt. Alternative 2, which includes total interest, was carried
forward because it is used by other utilities. It, of course, fails to take into account
the time value of the annual interest payments. As a result, we recommend
Alternative 3, the alternative which includes the present value of interest.
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Table 3.4
Alt 1 Projected Single Family and Restaurant Capacity Charges, FYs 2007 - 2011
Financing Costs Excluded

Single Family Residential

Flow BOD TSS
Unit Costs $/qallons/day $/Ib/day $/lb/day
FY 2007 $8.752 $808.020 $214.702
FY 2008 $9.190 $848.421 $225.437
FY 2009 $9.650 $890.842 $236.709
FY 2010 $10.132 $935.384 $248.545
FY 2011 $10.639 $982.153 $260.972
Estimated Peak Month Discharge 290 < gallons per day
mgd or mg/| amount > 0.000290 200 200
unit of measure > mgd mg/l mg/l
gallons or pounds per day amount > 290 0.483720 0.483720
unit of measure > gallons/day  pounds/day  pounds/day
gallons or pounds per month amount > 8,821 14.71 14.71
unit of measure > gallons/month pounds/month pounds/month
Capacity Charge Flow BOD ISS Total
FY 2007 $2,538.20 $390.86 $103.86 $3,033
FY 2008 $2,665.11 $410.40 $109.05 $3,185
FY 2009 $2,798.37 $430.92 $114.50 $3,344
FY 2010 $2,938.28 $452.46 $120.23 $3,511
FY 2011 $3,085.20 $475.09 $126.24 $3,687
Restaurant (Commercial Group 4)
Flow BOD TSS
Unit Costs $/qallons/day $/Ib/day $/lb/day
FY 2007 $8.752 $808.020 $214.702
FY 2008 $9.190 $848.421 $225.437
FY 2009 $9.650 $890.842 $236.709
FY 2010 $10.132 $935.384 $248.545
FY 2011 $10.639 $982.153 $260.972
Estimated Peak Month Discharge 3,000 < gallons per day
mgd or mg/| amount > 0.003000 1,000 600
unit of measure > mgd mg/l mg/l
gallons or pounds per day amount > 3,000 25.020000 15.012000
unit of measure > gallons/day  pounds/day  pounds/day
gallons or pounds per month amount > 91,250 761.03 456.62
unit of measure > gallons/month pounds/month pounds/month
Capacity Charge Flow BOD ISS Total
FY 2007 $26,257.25 $20,216.66 $3,223.11 $49,697
FY 2008 $27,570.11 $21,227.49 $3,384.27 $52,182
FY 2009 $28,948.62 $22,288.86 $3,553.48 $54,791
FY 2010 $30,396.05 $23,403.31 $3,731.15 $57,531

FY 2011 $31,915.85 $24,573.47 $3,917.71 $60,407
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Table 3.10

Alt 2 Projected Single Family and Restaurant Capacity Charges, FYs 2007 - 2011
Total Financing Costs Included

Single Family Residential

Unit Costs
FY 2007
FY 2008
FY 2009
FY 2010
FY 2011

Estimated Peak Month Discharge
mgd or mg/l

gallons or pounds per day

Capacity Charge

FY 2007
FY 2008
FY 2009
FY 2010
FY 2011

Restaurant (Commercial Group 4)

unit of measure >

unit of measure >
gallons or pounds per month
unit of measure > gallons/month

Unit Costs
FY 2007
FY 2008
FY 2009
FY 2010
FY 2011

Estimated Peak Month Discharge
mgd or mg/l

gallons or pounds per day

Capacity Charge

FY 2007
FY 2008
FY 2009
FY 2010
FY 2011

unit of measure >

unit of measure >
gallons or pounds per month
unit of measure > gallons/month

Flow

$/qallons/day

$20.778
$21.216
$21.675
$22.158
$22.664

290
0.000290
mgd

290
gallons/day
8,821

Flow

$6,025.61
$6,152.52
$6,285.77
$6,425.69
$6,572.61

Filow

$/qallons/day

$20.778
$21.216
$21.675
$22.158
$22.664
3,000
0.003000
mgd
3,000
gallons/day
91,250

Flow
$62,333.87
$63,646.73
$65,025.24
$66,472.67
$67,992.47

BOD TSS
$/Ib/day $/Ib/day
$1,918.213 $509.696
$1,958.614 $520.431
$2,001.035 $531.703
$2,045.577 $543.539
$2,092.346 $555.966

< gallons per day
200 200
mg/l mg/l

0.483720 0.483720
pounds/day  pounds/day

14.71 14.71
pounds/month pounds/month

BOD ISs

$927.88 $246.55
$947.42 $251.74
$967.94 $257.20
$989.49 $262.92
$1,012.11 $268.93

BOD TSS
$/Ib/day $/Ib/day
$1,918.213 $509.696
$1,958.614 $520.431
$2,001.035 $531.703
$2,045.577 $543.539
$2,092.346 $555.966

< gallons per day
1,000 600
mg/l mg/l
25.020000 15.012000
pounds/day  pounds/day
761.03 456.62
pounds/month pounds/month

BOD ISS
$47,993.69 $7,651.56
$49,004.53 $7,812.71
$50,065.90 $7,981.93
$51,180.34 $8,159.60
$52,350.51 $8,346.16

Total
$7,200
$7,352
$7,511
$7,678
$7,854

Total

$117,979
$120,464
$123,073
$125,813
$128,689
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Table 3.14
Alt 3 Projected Single Family and Restaurant Capacity Charges, FYs 2007 - 2011
Total PV Financing Costs Included

Single Family Residential

Flow BOD TSS
Unit Costs $/gallons/day $/Ib/day $/lb/day
FY 2007 $14.073  $1,299.175 $345.209
FY 2008 $14.510  $1,339.576 $355.944
FY 2009 $14.970  $1,381.997 $367.216
FY 2010 $15.452  $1,426.539 $379.052
FY 2011 $15.959  $1,473.309 $391.479
Estimated Peak Month Discharge 290 < gallons per day
mgd or mg/l amount > 0.000290 200 200
unit of measure > mgd mg/l mg/l
gallons or pounds per day amount > 290 0.483720 0.483720
unit of measure > gallons/day  pounds/day  pounds/day
gallons or pounds per month amount > 8,821 14.71 14.71
unit of measure > gallons/month pounds/month pounds/month
Capacity Charge Flow BOD TSS
FY 2007 $4,081.05 $628.44 $166.98
FY 2008 $4,207.96 $647.98 $172.18
FY 2009 $4,341.21 $668.50 $177.63
FY 2010 $4,481.13 $690.05 $183.35
FY 2011 $4,628.05 $712.67 $189.37
Restaurant (Commercial Group 4)
Flow BOD TSS
Unit Costs $/gallons/day $/Ib/day $/Ib/day
FY 2007 $14.073  $1,299.175 $345.209
FY 2008 $14.510  $1,339.576 $355.944
FY 2009 $14.970  $1,381.997 $367.216
FY 2010 $15.452  $1,426.539 $379.052
FY 2011 $15.959  $1,473.309 $391.479
Estimated Peak Month Discharge 3,000 < gallons per day
mgd or mg/l amount > 0.003000 1,000 600
unit of measure > mgd mg/l mg/l
gallons or pounds per day amount > 3,000 25.020000 15.012000
unit of measure > gallons/day  pounds/day  pounds/day
gallons or pounds per month amount > 91,250 761.03 456.62
unit of measure > gallons/month pounds/month pounds/month
Capacity Charge Elow BOD TSS
FY 2007 $42,217.74  $32,505.37 $5,182.28
FY 2008 $43,530.60  $33,516.20 $5,343.44
FY 2009 $44,909.11 $34,577.57 $5,512.65
FY 2010 $46,356.54  $35,692.02 $5,690.32
FY 2011 $47,876.34  $36,862.18 $5,876.88

Total
$4,876
$5,028
$5,187
$5,355
$5,530

Total
$79,905
$82,390
$84,999
$87,739
$90,615
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