


















































































































































capacity or flow is doubled, cost per 100,000 gallons per year declines by
about 12%. This implies a unit cost ratio between the largest plant in the
system (Metro at about 91,000 million gallons per year) and the smallest
(Rosemount at roughly 250 million gallons per year) of about .3 -- a ratio
very close to what the actual cost data show.®

Table 2 shows the connection cost estimates for treatment plant capital.
The estimates vary with both asset ages and plant efficiencies. Regarding
asset ages, recall that the older an asset, the longer charges for its unused
capacity have accumulated. Also recall that asset costs have been adjusted to
1991 dollars. Unit costs of excess capacity and the average age of assets
are, therefore, alsc shown in Table 2. The calculation breaks costs down into
liquid and solid treatment capacity to allow for the assessment of Metro plant
solid treatment costs to Blue Lake and the five smallest plants which export
their solids to Metro for processing.

The connection cost estimates are high relative to the currently charged
SAC fee ($700). The implication, again, is that basing fee structures on debt
service costs understates the true cost of the system -~ in this case, the
cost of holding treatment capacity for new users. The average connection cost
from the full cost estimates for plants alone comes to $674.%

The connection costs estimates fall into three groups -- the four

largest plants and the four next largest plants, and Rosemount. Among the

% These estimates were derived from a simple regression of
ln(cost/100Kgal/yr) on ln(capacity/100Kgal/yr). The resulting equation was:
ln(cost) = 6.55 - .16*1ln(capacity). The t statistic on the capacity
coefficient was 4.4 (significant at the 99% confidence level). A similar
regression of costs on flows yields nearly identical results. Given that
costs at two of the smaller plants -- Stillwater and Rosemount -- are likely
to be underestimated, the coefficient on capacity may be biased downward,
resulting in an under-estimate of economies of scale.

¥ This is a weighted average with flows used for weights.
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Table 2
1991 Connection Costs by Treatment Plant

Discounted Cost/100Kgal of

Capacity Prop. Avg. Age of Assets Capital Cost/100Kgal/yr holding capacity thru 12/91
Mgal Excess
Plant /Day Capacity Liquid Solid Liquid = Solid Total Liquid S0lid Total
Metro 250 0.12 12.6 9.4 18 15 34 344 341 685
Seneca 34 0.33 3.1 11.7 36 8 44 155 188 343
Blue Lake 32 0.30 4.8 5.2 38 19 57 265 360° 625
Empire 9 0.34 2.9 6.8 50 18 68 138 191 329
Stillwater 4.50 0.29 26.8 9.4 14 15 29 734 341 1,075
Hastings 2.34 0.32 10.4 9.4 99 15 114 2,137 341 2,478
Cott. Grove 1.80 0.12 20.6 9.4 37 15 53 1,321 341 1,662
Chaska 1.66 0.02 10.8 9.4 65 15 81 1,182 341 1,523
Rosemount 0.72 0.13 1.9 9.4 84 15 113 172 341 513

Ages were computed as the weighted (by value) average of the ages of assets listed under the plant. Ages of
assets acquired in 1970 were estimated in similar fashion from the stream of investments reported Location and
Cost Study and Current Value Apportionment of Interceptors and Treatment Works: Metropolitan Sewer Service Region,
Black & Veatch, 1971. Discounted costs per 100 Kgal for acquired assets were also computed using the stream of
investments in the plants reported by Black & Veatch. For all other assets, ages and costs are from MWCC Fixed
Asset Inventory: 9-1-92.

Discounted value = I {[(XCAP;*C;)/r] * (e"-1)} / (XCAP;*CAP;).

XCAP=excess capacity proportion at plant j; Cy=cost/yr of asset i at plant j (1991%), r=.04, yij=age of asset i at

plant j, and CAP=capacity per year in 100Kgal of plant j.

*: Solid treatment capacity is currrently being developed at Blue Lake. Cost estimates include costs of assets at
both Blue Lake and Metro (where Blue Lake solids are currently shipped).



four large plants, Metro'’s overall lower unit costs are overwhelmed in the
calculation by the relatively old age of its capital plant. It shows the
highest connection cost among the four (at $685), followed by Blue Lake
($625), Seneca ($343), and Empire ($329). These comparisons show how
important investment decisions about where and when to build capacity are in
determining the incentives that the resulting fee structure generates. The
Seneca, Empire, and, to a lesser extent, Blue Lake connection costs imply
incentives for new housing units to be built in those plant-sheds, rather than
in the Metro plant-shed (or the other districts). This reflects the relative
newness of these plants and the logica} time structure for connection fees --
lower fees early in the lifetime of the capital plant and higher fees later in
order to encourage efficient timing of development.

The relatively high unit costs and aging capital stocks of the middle
group of plants result in relatively high connection costs. This is
especially true for the highest-unit-cost plant -- Hastings. Stillwater’s
relatively low unit costs put it at the low end of this group, but the
relatively old age of its capital plant sets it apart from the four largest
plants in the connection cost calculation.

The newness of the Rosemount plant overwhelms its high unit costs in the
calculation, giving it a relatively low connection éost. However, because of
the 100 percent exclusion of the value of the original plant, the data almost
certainly understate the age and unit costs of the capital plant at Rosemount.
This implies that the connection cost estimate should be regarded as a lower

bound.
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E. Findings: Plant Costs Assuming that Time and Use Contribute to Depreciation

As noted in Section IV.D, current MWCC pricing practices (as well as the
calculations in the previous three sections) assume that only aging is
responsible for the depreciation of plant infrastructure. Use is assumed to
have no effect on the expected lifetime of assets. This section repeats the
basic cost calculations shown in Tables 1 and 2 under the alternative
assumption that time and use contribute equally to depreciation of treatment
plant assets and that use of the asset increases linearly over time from zero
utilization when it is new to 100% utilization at the end of its lifetime.

The derivation of these alternative cost estimates is considerably more
complicated than for those reported in the previous three sections and may
still contain conceptual flaws that overstate the extent to which costs
currently treated as part of SAC fees should be shifted to current users. A
full description of the methods is therefore not covered in this section.
Appendix A reports the mathematics underlying the calculations.

Table 3 reports the alternative estimates of costs attributable to
current and future users and the size of the change from the findings reported
in previous sections. The results reinforce several conclusions from the
baseline calculations. First is the conclusion that the current user-fee
structure understates the costs that users impose on the system. Allowing use
as well as time to contribute to depreciation shifts a significant portion of
the capital costs previously assigned to future users onto current users. The
implied user fee increase is 32% for the system as a whole and the appropriate
connection fees are cut roughly in half.

The finding that Metro users are subsidizing users in other plant-sheds

is also reinforced. The change in assumptions has different effects on the
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Table 3

Treatment Costs per 100Kgal/year and Plant Connection Fees
Assigning 50% of Capital Cost to the Passage of Time and 50% to Usage

Current User Costs Future User Costs

O&M and Capital Costs

System
Plant Costs Liquid Solid Total Change Liquid Solid Total Change
Total $76 $42 $32 $150 32% - - - -
Metro 70 32 31 133 28 179 177 356 -48%
Seneca 89 65 5 169 27 78 94 172 -50
Blue Lake 91 69 37 197 33 129 191 321 -49
Empire 119 76 47 242 30 63 88 151 -54
Stillwater 107 25 31 163 20 382 177 559 -48
Hastings 145 177 31 353 36 1,086 177 1,264 -49
C. Grove 133 62 31 226 22 620 177 798 -52
Chaska 114 116 31 261 34 600 177 777 ~-49
Rosemount 129 152 31 312 36 86 177 263 -51

O&M and system costs are from Table 1. Capital costs and connection fees were computed with the assumption
of a 50/50 split of capital costs to usage and aging.




current user cost estimates for different plants -- the proportional increases
in estimated costs range from 20% to 36%. The increase for the Metro plant is
28% which is less than the average for the whole system. The implied net
subsidy from Metro users to the rest of the system increases by 70%, from $10
per 100,000 gallons to $17 per 100,000 gallons. The changes in the net
subsidies into the other plant-sheds vary from a decrease in the Stillwater
plant-shed (from $23 per 100,000 gallons to §$13 per 100,000 gallons) to
significant increases for Hastings and Rosemount (from $143 per 100,000
gallons to $198 per 100,000 gallons and from $114 to $172, respectively).

The proportional change in the connection fee estimates is much more
uniform than for user costs. There is a spread of just six percentage points,
from 48% to 54%. Since we have no strong evidence supporting a particular
allocation of depreciation costs to time and use, we cannot say that these
cost measures are unambiguously more accurate than the prior estimates.
However, it seems reasonable to suppose that use rates do play some part in
the depreciation rates of treatment plant assets. These alternative estimates
clearly reinforce the findings from the previous calculations that (1) user
fees are currently too low and (2) a uniform fee structure for plant services

generates subsidies from Metro plant users to users in the other plant-sheds.
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VI. Interceptor Cost Calculations

This section describes the cost calculations for interceptors. Section
A reports the data sources. Sections B and C describe the calculations and

findings.

A. Data Sources

Interceptor cost and location data came from several sources.
Metropolitan Waste Control Commission 1993 Operating and Capital Budget (MWCC-
1) breaks out O&M expenditures for interceptors. MWCC in-house compilations

of data (MWCC-3) from the Metropolitan Waste Control Fixed Agget Inventory:

9/1/92 (MWCC-2) and the Location and Cost Study and Current Value

Apportionment of Interceptor and Treatment Works, Black and Veatch Consulting
Engineers, 1971 (BV) provided construction cost, date of completion, and
inflation indexes for interceptor capital costs. These compilations also
provided the identifying codes needed to match the cost data with location and
pipe characteristic data contained in computer files from the MWCC Geographic

Information System software (GIS-1).

B. Procedures Used to Compute Current and Future User Costs

All cost estimates for the interceptor system assume that aging is the
sole determinant of depreciation. (See section IV.D for a discussion of this
issue.) Following MWCC practice, interceptor lifetimes were assumed to'be 80
years. Interceptor capital costs were allocated to municipalities in six
steps.

(1) MWCC-3 provides information on the capital costs of interceptors,

with the system broken down into roughly 230 segments. The construction cost
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data for each segment were inflated to 1991 dollars by the same procedure used
for plant assets (described in section V.B).®

(2) The 1991 dollar cost estimates were then matched with pipe
characteristic data from GIS-1. The GIS-1 data break the pipe system into
roughly 3380 segments. Location codes from the two files were used to match
the many short segments in GIS-1 to the corresponding 230 longer segments in
MWCC-3. A single MWCC-3 segment might contain several GIS-1 segments, each
with different characteristics such as capacity, length or building material.
For our purposes, the important variables were length and capacity. Lengths
for the 230 MWCC-3 segments were computed by summing the lengths of the
relevant shorter segments from GIS~1l., Capacities (measured in millions of
gallons per day) for the 230 MWCC-3 segments were estimated by using the
maximum capacity from the relevant shorter segments. Since flow from more
than one municipality may feed into one of the longer segments, capacity at
the downstream end of the segment is the best summary indicator of its overall
capacity. We, therefore, assumed, in effect, the highest-capacity segment of
the interceptor to be at its downstream end.

(3) Annual capital cost estimates were computed for each of the 230
MWCC-3 segments with procedures described in V.B.® The cost estimates were

in units of dollars per year per 100,000 gallons of total capacity. The cost

% For a limited number of interceptors that were acquired in 1970, BV
calculations of construction costs and dates were replaced with estimates that
controlled for the time profile of investments in the interceptors. BV used a
simple averaging procedure that provided distorted estimates for some of the
older and larger interceptors in the system. The revised estimates used
weighted (by value) averages.

¥ An estimated annual cost per 100,000 gallons was used for several
segments for which pipe characteristic data were available but construction
costs were not. The results from a regression of the log of annual cost on
the logs of length and capacity for the 155 segments with full data were used
to fill in the missing values.
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estimate shown for a segment is the annual cost of transporting the flow from
an average housing unit (or SAC unit) through the segment. Given the nature
of this cost estimate, it was not necessary to explicitly estimate capacity
utilization of the segments in order to distribute costs between current and
future users. Given the assumption of no use-related depreciation of sewers,
the cost estimate is both the annual cost of transporting 100,000 gallons
through the segment and the annual cost of holding one SAC unit of capacity
for a future user.

(4) The total connection cost associated with each of the MWCC-3
segments was computed from the estimate of the annual cost per SAC unit, the
date of construction and a long run rate of return of 4% as described in
section V.C.

(5) The cost per 100,000 gallons per year for an individual municipality
was computed by summing the cost estimates from (3) for the pipe segments used
by the municipality. GIS software (MAPINFO) using location data provided by
MWCC on the interceptor system was used for this step. There are multiple
possible routes through the interceptor system to the relevant treatment plant
for many municipalities in the system. For those places, the cost for each
route was computed and the mean was used as the estimate for the municipality.
Since an average user in a given municipality would use only one-half of the
length of an interceptor passing through the municipality, only one-half of
mileage within a municipality was included in its cost estimate. Exceptions
to this assumption were made for municipalities at the end of an interceptor.
In those places 100 percent of within-border length was assigned to the
municipality itself. This ensured that costs for all interceptor segments

within a plant-shed were assigned to at least one municipality. The effects
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of this assumption are most notable in the Empire and Seneca plant-sheds. The
relatively small scope of these plant-sheds means that the majority of the
municipalities both contain (or border on the place that contains) the
treatment plant and represent endpoints for interéeptor segments. Nearly all
of the municipalities in these plant-sheds were, therefore, assigned the costs
of the total interceptor mileage within their borders.

(6) The interceptor connection fee for an individual municipality was
computed in identical fashion by summing the appropriate estimates from (4).

This procedure generated a small group of segments with very high
relative connection cost estimates. A group of seven segments showed costs in
excess of $450, with a maximum of $1,250. Excluding the outliers, the mean
connection cost estimate for the 230 segments wag $57. The problem segments
are highlighted in Figure 1. Four of the seven are very old interceptors in
the inner part of the system which serve a large number of northern and
western suburbs. The extreme age of these segments were responsible for the
high costs. 1In these cases, the fact that the segments have exceeded (or
nearly exceeded) the estimated lifetime of interceptors (80 years) clearly
justifies treating the connection cost estimate with caution. An alternative
estimate that deleted the costs for the outlier segments was computed for the
affected municipalities.

The other three extreme values were for interceptors serving (1) Orono
and Minnetonka Beach (at $1,250, the highest estimate), (2) Golden Valley, New
Hope and Crystal, and (3) Osseo. These outliers appear to be the result of

very high construction costs.® 1In two of the cases, the presence of a lift

© 1t is important to note that in none of the seven cases were the
extreme connection cost estimates due solely to length.
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station may be affecting the data in unusual ways. It is more difficult to
justify "correcting" the cost estimates for the affected communities in these
cases. 1If the construction cost estimates for these segments are indeed
accurate and due to factors such as terrain or soil conditions, then the
fundamental logic of our cost estimates would warrant counting the full costs.
However, the values are extreme enough to provoke doubt about the accuracy of
the data. The affected municipaliﬁies are treated in the same way as those
affected by the very old segments.*

There was a second group of seven interceptors which generated
connection costs between $250 and $450. They are highlighted in Figure 2.
All of these are old segments in the inner part of the system. With one
exception, they do not affect a large number of municipalities. In addition,
they affect municipalities where the averaging procedure used to account for
multiple possible paths through the system dampens their effects on the cost
estimates. These segments were therefore treated in the usual fashion and are
not noted in the tables.

The exception in the second cluster of segments is the main interceptor
that runs from the Mississippi River through central St. Paul to the Metro

plant (interceptor 1-MS-100). It affects the connection cost estimate for all

4 Phis modified estimate, of course, over-corrects for the problem. The
alternative cost estimates should, therefore, be viewed as a lower bound.
Given the extreme levels of the connection cost estimates for the problem
segments, we assume that an alternative procedure that controlled for the age
and data problems more rigorously would generate municipality-level cost
estimates closer to this lower bound than to the estimates that include the
original, inflated, estimates for the problem segments. In general, we have
less confidence in the reliability of the data underlying the interceptor cost
calculations than for the plant data. It was not possible to completely
verify the cost data from MWCC-3 with cross-checks to MWCC-2 or BV because the
data were not reported in the same way across the three sources. These
problems are concentrated in the data for the older assets in the system.

They are, therefore, more of a problem for the connection cost calculations
(which are affected most by the older segments) than for the current user cost
calculations.
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of the Metro plant-shed west of the Mississippi. However, it is the lowest
cost interceptor in the group, at roughly $270, and is, therefore, not given
special treatment. If its relatively old age is of concern, then the affected
estimates could reasonably be adjusted by the estimated cost of §$270.
Interceptor O&M costs (from MWCC-1l) were allocated to municipalities
according to the gallon/miles of the interceptor system used by each
community. Gallon miles were computed by summing the lengths of the

appropriate segments and multiplying by the municipality’s total flow.

C. Findings: Interceptor Costs

Table 4 shows the results of the interceptor cost calculations for
current and future users. Since the length of interceptor used by a community
was such an important factor in the calculations, these estimates are also
shown. 1In all cases, costs are measured per 100,000 gallons per year.

The average total current user cost estimates imply that
interceptorcosts are less than 10 percent of total treatment costs -- $9.33
per 100,000 gallons per year compared to $114.% However, the cost estimates
show a wide degree of variation, creating the potential for significant
subsidies in a uniform fee structure. The plant-shed averages vary from $0.00
for the plant-sheds with no interceptors to $13.54 for Blue Lake. The Metro
plant-shed shows average costs surprisingly close to the over-all average —-
$9.44 versus $9.33. Given that it is the plant-shed at the extreme end of the
plant-size versus interceptor-length trade-off, it might be expected to show

higher relative interceptor costs. However, a very high proportion of the

2 This compares with 1991 actual charges of roughly $7.50 per 100,000
gallons of use —- the $4.99 shown in Table 4 under O&M plus roughly $2.50 per
100,000 gallons attributed to interceptor costs in MWCC-2,
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Interceptor Costs:

Total
Metro
Andover

Anoka
. Arden Hills

Birchwood Village

Blaine
Brooklyn Center
Brooklyn Park
Centerville
Champlin
Circle Pines
Columbia Heights
Coon Rapids
Crystal

Edina

Falcon Heights
Forest Lake C
Forest Lake T
Fridley

Gem Lake
Golden Valley
Hilltop
Hopkins

Hugo

Inver Grove Hgts
Lake Elmo
Landfall
Lauderdale
Lexington
Lilydale

Lino Lakes
Little Canada
Mahtomedi
Maple Grove
Maplewood
Medicine Lake
Medina
Mendota
Mendota Heights
Minneapolis
Mounds View
New Brighton
New Hope
Newport

North Oaks
North St. Paul
Oakdale

Osseo

Plymouth
Ramsey
Richfield
Robbinsdale

Interceptor
Miles used

17.5
19.6

31.1
37.7
13.7
14.0
26.6
23.3
36.7
26.3
32.1
31.0
20.7
32.4
23.1
17.3
10.5
32.1
31.8
25.9
11.9
18.9
17.8
19.2
24.6

21.2

Table 4

Current User Costs

O&M

$4.99
5.12

10.09
12.23
4.46
4.55
8.63
7.58
11.91
8.55
10.43
10.06
6.71
10.51
7.51
5.61
3.39
10.43
10.32
8.42
3.88
6.12
5.77
6.22
7.98
2.18
0.00
1.71
4.18
9.45
3.14
7.92
4.76
5.40
9.76
3.31
7.15
8.23
3.34
3.33
4.83
8.92
9.21
9.12
2.14
5.10
2.52
3.18
9.21
7.90
11.89
8.69
6.89

Capital
$4.18
4.32

7.22
13.05
3.46
2.55
8.06
6.69
8.17
12.24
6.84
5.63
5.68
7.32
8.27
3.97
2.37
13.84
13.36
5.11
2.36
5.36
5.27
2.05
11.44
2.62
0.98
1.01
1.99
4.73
5.15
9.95
6.27
2.74
6.25
4.95
10.87
14.04
7.64
3.14
2.59
5.88
8.06
13.08
3.25
6.59
2.60
3.95
7.80
13.09
12.23
10.87
2.24

Total
$9.17
9.44

17.31
25.28
7.92
7.10
16.69
14.27
20.08
20.79
17.27
15.69
12.39
17.83
15.78
9.58
5.76
24.27
23.68
13.53
6.24
11.48
11.04
8.27
19.42
4.80
0.98
2.72
6.17
14.18
8.29
17.87
11.03
8.14
16.01
8.26
18.02
22.27
10.98
6.47
7.42
14.80
17.27
22.20
5.39
11.69
5.12
7.13
17.01
20.99
24.12
19.56
9.13

Current User and Connection Costs
Per 100Kgal per year

Connection Cost

1 2
$494 $279
637 353
1,142 291
1,298 447
286
118
1,244 393
659
1,152 301
380
1,055 204
1,088 237
1,507 657
1,153 303
975 515
578 496
594 297
445
430
1,095 244
81
658 543
1,395 545
552
369
79
63
65
565
1,075 224
457
700 343
173
111
1,109 259
336
774
799
476
489
587 475
1,126 275
1,195 345
1,158 698
96
205
269
188
1,270 73
792
1,271 421
1,181 484
241
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Table 4 (cont.)

Current User Costs Connection Cost
Interceptor
Miles used O&M Capital Total 1 2
Roseville 18.5 6.00 5.60 11.60 422
Shoreview 22.7 7.36 6.80 14.16 800 374
South St. Paul 5.1 1.67 2.19 3.86 66
Spring Lake Park 23.6 7.67 7.95 15.62 1,239 388
St. Anthony 13.6 4.43 1.96 6.39 269
St. Louis Park 21.1 6.84 4.55 11.39 802 247
St. Paul 3.3 1.07 1.55 2.62 225 175
St. Paul Park 7.2 2.33 3.85 6.18 113
Vadnais Heights 18.9 6.12 11.26 17.38 397
West St. Paul 9.1 2.95 1.36 4.31 202
White Bear Lake 22,2 7.22 6.08 13.30 307
White Bear T 20.6 6.67 10.38 17.05 335
Willernie 15.2 4.92 3.43 8.35 150
Woodbury 7.2 2.35 2.37 4.72 118
Seneca 13.4 4.60 3.22 7.82 91
Bloomington 12.8 4.15 3.98 8.13 164
Burnsville 22.0 7.16 3.48 10.64 112
Eagan 10.1 3.29 1.85 5.14 67
Savage 8.8 2.87 1.48 4.35 20
Blue Lake 20.4 6.26 7.39 13.65 323 219
Chanhassen 14.8 4.80 4.17 8.97 59
Deephaven 13.2 4.29 5.62 9.91 199
Eden Prairie 13.3 1.09 1.14 2.23 16
Excelsior 14.3 4.65 6.61 11.26 236
Greenfield 24.3 7.90 13.03 20.93 319
Greenwood 12.4 4.02 5.49 9.51 197
Independence 24.3 7.90 13.03 20.93 319
Laketown T 24.7 8.02 7.88 15.90 150
Long Lake 20.6 6.67 10.95 17.62 303
Maple Plain 24.3 7.90 13.03 20.93 319
Minnetonka Beach 24.7 8.03 10.07 18.10 1,508 263
Minnetonka 16.9 5.64 6.83 12.47 234
Minnetrista 25.2 8.18 9.42 17.60 201
Mound 27.0 8.75 7.77 16.52 218
Orono 25. 8.26 12.81 21.07 1,557 311
Prior Lake 11.0 3.55 0.35 3.90 10
Shakopee . 9.1 2.94 3.02 5.96 101
Shorewood 15.9 5.31 11.76 17.07 127
Spring Park 23.6 7.67 5.40 13.07 99
St. Bonifacius 22.8 7.42 5.08 12.50 81
Tonka Bay 15.8 5.13 5.64 10.77 217
Victoria 21.2 6.88 6.83 13.71 131
Waconia 28.2 9.15 8.70 17.85 167
Wayzata 17.0 5.51 7.12 12.63 246
Empire 9.5 3.91 3.81 7.72 78
Apple Valley 10.6 3.43 3.87 7.30 114
Empire T 5.1 1.67 1.81 3.48 36
Farmington 6.2 2.01 1.07 3.08 25
Lakeville 16.3 5.28 4.84 10.12 137



Stillwater

Bayport

Oak Park Heights
Stillwater C
Stillwater T

Rosemount

Chaska
Cottage Grove
Hastings

Table 4 (cont.)

Current User Costs

Interceptor
Miles used O&M Capital Total
.1 0.07 0.11 0.18
0 0.00 0.00 0.00
0 0.00 0.00 0.00
.3 0.10 0.16 0.26
0 0.00 0.00 0.00
7.8 2.54 1.25 3.79
0 0.00 0.00 0.00
(¢ 0.00 0.00 0.00
o 0.00 0.00 0.00

Connection Cost

1 2

[y

oOunoo
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* The two connection cost estimates represent an unadjusted estimate (1) and
an estimate which deletes the effects of seven interceptor segments with
extraordinarily large connection costs (2) for the relevant municipalities.

See section VI.B.




users of the Metro plant are clustered relatively close to the plant and the
weighted average for the plant-shed (with flows determining the weights)
reflects this. The age of the capital plant does not have a great deal of
influence on the inter-plant-shed comparisons. Metro’s relatively older
interceptor system does not generate annual user costs significantly higher
than the newer systems in the Seneca, Blue Lake and Empire plant-sheds.

There is also a great deal of variation within plant-sheds. For the
most part, the variations reflect differendes in the distances from
municipalities to the relevant plants, rather than differences in capital
costs per mile. For instance, Anoka shows both the most miles of interceptor
usage (37.7 miles) in the entire system and the highest current user cost
($25.28 per 100,000 gallons per year). In some cases, however, variations in
capital cost per mile are an important factor. This is especially true in the
Blue Lake plant-shed. For instance, Waconia and Mound show the greatest usage
in miles of interceptor in the plant-shed (28.2 and 27.0 miles respectively)
but their total costs per 100,000 gallons per year are only slightly above the
average for the plant-shed.

As desﬁribed in VI.B, two interceptor connection cost estimates were
computed. Both are shown in Table 4. The first column of estimates shows the
degree of distortion caused by the seven outlier segments. The range of
connection costs within the Metro and Blue Lake plant-sheds (the two affected
areas) exceed $1,400. The second column of estimates shows that much of this
variation disappears when the seven outliers are excluded from the analysis.

The ranges of values in the two plant-sheds decline to roughly $700 (Metro)
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and $500 (Blue Lake).®

The general pattern of the connection cost estimates reflect both the
age and mileage of interceptors used. The relatively older and longer systeﬁ
in the Metro watershed shows higher than average costs, even with the revised
measure. On the other hand, the relatively short and new systems in the
Seneca and Empire plant-sheds show relatively low connection costs. The Blue
Lake plant-shed contains roughly the same mileage per municipality as the
Metro system, but it is significantly newer. As a result, it shows costs
between the Metro estimate and those for the two, more compact, plant-sheds.

As with the plant connection cost estimates, the interceptor estimates
show how important the time profile of investments in the recent past are in
determining the incentives embedded in a cost-based fee structure. Being
newer, the interceptor system in the Blue Lake, Seneca and Empire plant-sheds
would generate incentives (in the form of lower connection fees) in such a
system for locating in those areas rather than in the Metro plant-shed.

In general, the interceptor connection cost estimates should be treated
with some caution. They exhibited more sensitivity to assumptions and
presented more data problems than the calculations for the other cost
categories. Our confidence in the interceptor connection cost estimates are,

therefore, lower than for plant costs (current and future user costs) or for

“ some anomalies remain with the alternative estimate. For instance,
Brooklyn Center, which does not use any of the outlier segments, shows a
connection cost of $659 while its neighbor, Brooklyn Park (which does use one
of the outlier segments), shows a revised estimate of just $301. Since the
waste water from the two municipalities follow different routes to get to the
Metro plant, the difference may be justifiable from the data. However, over a
large part of their routes to the plant (the part running through north
Minneapolis), the two places use parallel pipes. A more sophisticated
approach to routing questions, especially for routes through Minneapolis where
many parallel lines exist, might control for this kind of problem by grouping
parallel interceptor segments in the cost calculations.
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current user costs in the interceptor system.
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VII. Combined Treatment and Interceptor Costs

This section combines the findings from sections V and VI and reports

the findings for both plaht-sheds and Metropolitan Council policy areas.

A. Treatment and Interceptor User Costs

Table 5 reports the combined user cost estimates for treatment plants
and interceptors along with the subsidies that would be generated by a uniform
fee structure that covered total costs. The data are organized by plant-
sheds. The first four columns repeat data from earlier tables and the last
two columns show the combined treatment and interceptor costs and subsidies.

At the plant level, the findings parallel the treatment cost findings
reported in section V. This is not surprising, given that treatment costs
exceed interceptor costs by more than an order of magnitude. Across the
system as a whole, unit costs exceed the current fee by about 16 percent ($123
per 100,000 gallons per year in costs versus $106 in fees).

Under a uniform fee schedule, Metro plant users would subsidize users of
the rest of the system by about $10 per 100,000 gallons per year. However,
including interceptor costs means that the subsidies vary within the plant-
shed. Positive subsidies for interceptors actually outweigh the negative
plant-cost subsidy in some parts of the Metro plant-shed. (Recall that a
negative subsidy implies that users in the municipality are paying more in
fees than their use imposes in costs and are therefore subsidizing other
users.) However, in the larger municipalities in the plant-shed, such as
Minneapolis, St. Paul and most of the inner ring suburbs, the net dollar flow
out of the municipality increases when interceptor costs are added to the

calculation. Net subsidies increase in some places by up to 70% (in St.
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Table 5

User Costs and Subsidies per 100Kgal by Municipality
Under a Uniform Fee Structure Covering Full System Costs

Treatment Plants Interceptors Total
Cost Subsidy Cost Subsidy Cost Subsidy

Total 114 9 123

Metro 103 -10 9 o 112 -10
Andover 103 -10 17 8 121 -2
Anoka 103 ~10 25 16 129 6
Arden Hills 103 -10 8 -1 111 -12
Birchwood Village 103 -10 7 -2 110 =13
Blaine 103 -10 17 7 120 -3
Brooklyn Center 103 -10 14 5 118 -5
Brooklyn Park 103 -10 20 11 123 0]
Centerville 103 -10 21 11 124 1
Champlin 103 -10 17 8 121 -2
Circle Pines 103 -10 16 6 119 -4
Columbia Heights 103 -10 12 3 116 -7
Coon Rapids 103 -10 18 8 121 -2
Crystal 103 -10 16 6 119 -4
Edina 103 =10 10 o) 113 -10
Falcon Heights © 103 -10 6 -4 109 -14
Forest Lake C 103 -10 24 15 128 5
Forest Lake T 103 -10 24 14 127 4
Fridley 103 =10 14 4 117 -6
Gem Lake 103 -10 6 -3 110 -13
Golden Valley 103 -10 11 2 115 -8
Hilltop 103 -10 11 2 114 -9
Hopkins 103 -10 8 -1 112 -11
Hugo 103 -10 19 10 123 -0
Inver Grove Hgts 103 -10 5 -5 108 -15
Lake Elmo 103 -10 1 -8 104 -19
Landfall 103 ~-10 3 -7 106 -17
Lauderdale 103 -10 6 -3 110 -14
Lexington 103 -10 14 5 118 -6
Lilydale 103 -10 8 -1 112 -11
Lino Lakes 103 -10 i8 9 121 -2
Little Canada 103 -10 11 2 114 -9
Mahtomedi 103 -10 8 -1 111 -12
Maple Grove 103 -10 16 7 119 -4
Maplewood 103 -10 8 -1 112 -11
Medicine Lake 103 -10 i8 9 121 -2
Medina 103 -10 22 13 126 3
Mendota 103 -10 11 2 114 -9
Mendota Heights 103 -10 6 -3 110 -13
Minneapolis 103 -10 7 -2 111 -12
Mounds View 103 -10 15 5 118 -5
New Brighton 103 =10 17 8 121 -2
New Hope 103 -10 22 13 126 3
Newport 103 -10 5 -4 109 -14
North Oaks 103 =10 12 2 115 -8
North St. Paul 103 -10 5 -4 108 -15
Oakdale 103 -10 7 -2 110 -13
Osseo 103 -10 17 8 120 -3
Plymouth 103 -10 21 12 124 1
Ramsey 103 -10 24 15 127 4

Richfield 103 -10 20 10 123 -0



Robbinsdale
Roseville
Shoreview
South St. Paul
Spring Lake Park
St. Anthony

St. Louis Park
st. Paul

St. Paul Park
Vadnais Heights
West St. Paul
White Bear Lake
White Bear T
Willernie
Woodbury

Seneca

Bloomington
Burnsville
Eagan
Savage

Blue Lake

Chanhassen
Deephaven
Eden Prairie
Excelsior
‘Greenfield
Greenwood
Independence
Laketown T
Long Lake
Maple Plain
Minnetonka Beach
Minnetonka
Minnetrista
Mound

Oorono

Prior Lake
Shakopee
Shorewood
Spring Park
St. Bonifacius
Tonka Bay
Victoria
Waconia
Wayzata

Empire

Apple Valley
Empire T
Farmington
Lakeville

Treatment Plants

Cost

103
103
103

133

133
133
133
133

187

187
187
187
187

Interceptors
Subsidy Cost Subsidy

-10 9 -0
-10 12 2
-10 14 5
-10 4 -5
-10 16 6
-10 6 -3
-10 11 2
=10 3 -7
=10 6 -3
-10 17 8
-10 4 -5
=10 13 4
-10 17 8
=10 8 -1
-10 5 -5
20 8 -1
20 8 -1
20 11 1
20 5 -4
20 4 -5
34 14 5
34 9 -0
34 10 1
34 2 -7
34 11 2
34 21 12
34 10 0
34 21 12
34 16 7
34 18 8
34 21 12
34 18 9
34 12 3
34 18 8
34 17 7
34 21 12
34 4 -5
34 6 -3
34 17 8
34 13 4
34 12 3
34 11 1
34 14 4
34 18 9
34 13 3
73 8 -1
73 7 -2
73 3 -6
73 3 -6
73 10 1

Table 5 (cont.)

Total
Cost Subsidy
112 -11
115 -8
118 -6
107 -16
119 -4
110 -13
115 -8
106 ~-17
110 -14
121 -2
108 -15
117 -6
120 -3
112 -11
108 -15
141 18
141 18
144 21
138 15
138 15
161 39
156 33
157 34
150 27
159 36
168 45
157 34
168 45
163 40
165 42
168 45
165 42
160 37
165 42
164 41
168 45
151 28
153 30
165 42
160 37
160 37
158 35
161 38
165 42
160 37
195 72
194 71
190 67
190 67
197 74



Stillwater

Bayport

Oak Park Heights
Stillwater C
Stillwater T

Hastings

Cottage Grove

Chaska

Rosemount

Cost
136

136
136
136
136

259

185

194

228

Treatment Plants

Table 5 (cont.)

Subsidy Cost
23 0
23 0
23 0
23 0
23 0
145 0
71 0
81 0
114 4

_Interceptors
Subsidy

Total
Cost Subsidy
136 13
136 13
136 13
137 14
136 13
259 136
185 62
194 71
232 109




Paul, for instance).

In the other plant-sheds, the effects of adding interceptors are
relatively small. The net subsidy increases in Blue Lake by $§5 per 100,000
gallons per year (or by about 15%), decreases by $1 in Seneca and Empire, and
decreases by more in the smaller plant-~sheds that either use little or no

interceptor services.

B. Plant and Interceptor Connection Costs

Table 6 shows the municipality-by-municipality breakdown of plant and
interceptor connection costs. The estimates of interceptor costs that
excludes the effects of the seven outlier segments are used in the table. The
system-wide average estimate is $977, which is roughly 40% greater than the
current SAC ($700). As noted in section VI, the interceptor estimates are
relatively volatile and municipality-by-municipality variations should,
therefore, be viewed with some caution.

At the plant-shed level, the Metro district shows above-average
connection costs, reflecting the relatively old age of its capital stock.
However, the Metro figure is only about 6% higher than the system-wide
average. The most significant departures from the norm are in the Seneca,
Empire and Rosemount plant-sheds, on the low end, and in four of the smallest
plant-sheds, on the high end. The relatively high plant connection cost
estimates in these smaller plants overwhelm the very low interceptor
connection costs associated with those plants.

In general, the overall pattern of the combined connection cost
estimates is much like that for the plant costs. The newer systems generate

the lowest connection costs, Metro is near the average, and the smaller plant-
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Plant and Interceptor Connection Costs

System Averagé
Metro Average

Andover

Anoka

Arden Hills
Birchwood Village
Blaine
Brooklyn Center
Brooklyn Park
Centerville
Champlin
Circle Pines
Columbia Heights
Coon Rapids
Crystal

Edina

Falcon Heights
Forest Lake C
Forest Lake T
Fridley

Gem Lake
Golden Valley
Hilltop
Hopkins

Hugo

Inver Grove Hgts
Lake Elmo
Landfall
Lauderdale
Lexington
Lilydale

Lino Lakes
Little Canada
Mahtomedi
Maple Grove
Maplewood
Medicine Lake .
Medina

Mendota
Mendota Heights
Minneapolis
Mounds View
New Brighton
New Hope
Newport

North Oaks
North St. Paul
Oakdale

Osseo

Plymouth
Ramsey
Richfield
Robbinsdale
Roseville
Shoreview

Plant
Cost

708
685

685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
€85
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685
685

Table 6

Interceptor
Cost

269
353

291
447
286
118
393
659
301
380
204
237
657
303
515
496
297
445
430
244

by Municipality

Total
Cost

977
1,038

976
1,132
971
803
1,078
1,344
986
1,065
889
922
1,342
988
1,200
1,181
982
1,130
1,115
929
766
1,228
1,230
1,237
1,054
764
748
750
1,250
909

Subsidy”

61

-1
155
-6
-174
101
367
9

87
-88
-55
364
10
222
203
5
153
138
-48
-212
250
252
260
77
-213
-229
—-228
272
-69
164
50
-119
-182
-34
43
482
507
i84
196
182
-18
52
405
-196
-87
~24
-105
-219
499

181
-51
130
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South st. Paul
Spring Lake Park
St. Anthony

St. Louis Park
St. Paul

St. Paul Park
Vadnais Heights
West St. Paul
White Bear Lake
White Bear T
Willernie
Woodbury

Seneca Average

Bloomington
Burnsville
Eagan
Savage

Blue Lake Average

Chanhassen
Deephaven
Eden Prairie
Excelsior
Greenfield
Greenwood
Independence
Laketown T
Long Lake
Maple Plain
Minnetonka Beach
Minnetonka
Minnetrista
Mound

Orono

Prior Lake
Shakopee
Shorewood
Spring Park
St. Bonifacius
Tonka Bay
Victoria
Waconia
Wayzata

Empire Average

Apple Valley
Empire T
Farmington
Lakeville

343
343

343
343

625

625
625
625

625
625
625
625
625
625
625
625
625
625

625
625
625
625
625
625
625
625
625

329

329

329
329

Table 6 (cont.)

Interceptor
Cost

66
388
269
247
175
113
397
202
307
338
150
118

91

164
112
67
20

Total
Cost

751
1,073
954
932
860
798
1,082
887
992
1,020
835
803

434

507
455

363

844

684
824
662

944
822
944
775
928
944
888
859
826
843
936
635
726
752
724
706
842
756
792
871

392

407

365
354

Subsidy”

-226
96
-23
-45
-117
-180
105
-90
15
42
-143
-174

-543

-471
-522
-567
-614

-133

-293
-154
-315
-117

-34
-155

~33
-203

-50

-34

-90
-118
-182
-135

-42
-342
-251
-225
~-253
=272
-136
-222
-186
=107

-585

-571
~538
-613
-623



Table 6 (cont.)

Plant Interceptor Total

Cost Cost Cost Subsidy”
stillwater Average 1,075 1 1,076 : 99
Bayport 1,075 0 1,075 98
Oak Park Heights 1,075 0 1,075 98
Stillwater C 1,075 5 1,080 103
Stillwater T 1,075 0 1,075 98
Hastings ' 2,478 0 2,478 . 1,501
Cottage Grove 1,662 0 1,662 685
Chaska 1,523 o 1,523 546
Rosemount 513 54 567 -410

* Subsidy assumes a system-wide uniform SAC equal to the system average SAC
cost.



sheds with aging capital generate relatively high costs.

C. User_and Connection Costs by Policy Areas

Table 7 tabulates the user and connection cost data by Metropolitan
Council Policy Areas. The top panel shows the user cost summary. The
treatment cost estimates again dominate the picture and the total subsidy
figures show a relatively small subsidy from users in the Developed Area ($10
per 100,000 gallons per year) to other users. This translates into a $13 per
100,000 gallons per year subsidy, on average, in the Developing Area and into
a $47 subsidy in the Free-standing Growth Areas.

Subsidies of the magnitudes found for the Developed and Developing Areas
are comparatively small relative to the value of a typical house in the
metropolitan area -- the present values of these subsidies are -$250 and
+$350, respectively. It is, therefore, unlikely, that a uniform fee system
(or the switch to a cost-based system) would imply major effects on settlement
patterns at this very general level of aggregation. The average subsidy for
users in the Free-standing Growth Areas is potentially more important. There,
the $46 per year subsidy translates into a present value of $1,150 -- a level
approaching a significant percentage of the value of a home. ¥

The bottom panel of Table 7 shows the tabulations for connection costs.

“4 rransforming the per household data into present values gives a better
feel for the likelihood that differences of this magnitude (or their removal)
could translate into significant location incentives. The calculation shows
the value now of a future stream of payments equal to the subsidy, assuming a
long run real rate of return of 4%. A logical comparison point for this value
is the purchase price of a home, which represents the present value of a
future stream of housing services to the purchaser. Similarly, the estimated
subsidy can be viewed as the potential change in a house’s value that could
result if sewage charges were adjusted to eliminate the subsidy (plus or
minus) in each service area. (A positive present value would imply a
potential decline in housing value of equal magnitude.)
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Table 7

User Costs, Connection Costs and Subsidies per 100Kgal per year by Policy Areas
Under a Uniform Fee Structure Covering Full System Costs

Total
Developed
Developing

Free-standing

Total
Developed
Developing

Free-standing

User Costs

Treatment Plants Interceptors Total
Cost Subsidy Cost Subsidy Cost Subsidy
114 9 123
105 -9 8 -1 113 -10
124 10 12 3 136 13
165 52 4 -5 169 47
Connection Costs
Treatment Plants Interceptors Total Subsidy
708 269 977 0
670 439 1,109 132
644 246 889 -88
1,144 99 1,243 266

Reported data were rounded after totals and subsidies were computed.
rows may not sum to totals.
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Again, the subsidies implied by a uniform connection fee set at the region-
wide average ($977) are relatively small. In this case, the estimates are
directly comparable to housing values, since they represent a one-time
windfall. The magnitudes of the connection cost subsidies are actually lower
than those for user costs.

However, aggregating the estimates to such a high level masks a great
deal of variation at the municipality level. 1In addition, it is at the local
level that the potential impacts on municipal budgets are relevant. Table 8
shows various alternative measures of the user cost subsidies at the
municipality—-level. It translates the unit cost data into per-household
values, present values of the per-household subsidies, and total dollar values
to provide a measure of the potential impact on municipal budgets.® (Recall
that the estimates measure the subsidies generated by a uniform fee covering
full costs -- not the subsidies embodied in the current uniform fee which is
set at a level lower than full costs in each of the plant-sheds.)

The developed area, which is served largely by the relatively low-cost
Metro plant shows the lowest unit costs and, as noted above, these

municipalities, as a group, subsidize the other two polidy areas. Within the

% Computing meaningful variations on the connection cost subsidies
(beyond the absolute differences reported in Table 6) is more difficult. One
might compute the net subsidy to a new household in a municipality by adding
the present value of the user cost subsidy to the connection subsidy. For
instance, in Minneapolis this would be ~$454+$182, or in St. Paul it would be
~$632-$117. However, the net effect in total dollars at the municipality
level would depend on the number of new hook-ups in a given year. Also, the
total dollar amount of net subsidies generated by a uniform connection fee
would almost certainly be much smaller than for user fees, since the former
applies only to new users and the latter applies to all users. For example,
for the connection subsidy for new users in Minneapolis ($182 per hook-up) to
offset the subsidy provided by current users per year ($2.9 million in 1991)
would require roughly 15,000 new hook-ups per year. Given these factors and
the sensitivity of the municipality~level connection cost estimates to
changing assumptions and the inconsistencies in portions of the data, this
exercise was not performed.
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Developing Area, the largest subsidies, as measured by the present value of
the subsidy per household, tend to be coming from the two central cities and
the inner-most suburbs. Falcon Heights and South St. Paul pay subsidies to
the rest of the system with present values of about $800, for instance. 1In
the Developing and Free-standing Growth Areas, the largest subsidies tend to
be going to municipalities in the south-central and western parts of the
region, as well as to the municipalities served by the four smallest plants.
Places receiving subsidies with present values in excess of $1,500 include
Apple Valley, Farmington, Lakeville, Long Lake, Maple Plain, Rosemount,
Shakopee, Shorewood, Spring Lake, and Wayzata. Several other municipalities
near Lake Minnetonka also show subsidies approaching this level.

The total dollar value of the subsidy coming out of the Developed Area
amounts to roughly $6.32 million per year, with Minneapolis and St. Paul each
absorbing about 40% of the cost -- $2.87 million and $2.77 million per year
respectively. These amounts do not, of course, represent a very large
percentage of their respective budgets. However, at the margin, such totals
could represent significant opportunity costs to the region’s two central
cities. For instance, recently reported estimates place the extra costs
associated with fully funding Head Start in Minneapolis at about $4.0 million
per year. Another way to assess the magnitude of the numbers is to calculate
the 20 year bond issue that the annual streams of money could support. In

both cases, it is roughly $35 million at an interest rate of 6%.
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Table 8

Alternative Measures of Subsidies for Municipalities and Policy Areas

Developed

Bloomington
Brooklyn Center
Columbia Heights
Crystal

Edina

Falcon Heights
Fridley

Golden Valley
Hilltop
Hopkins
Lauderdale
Minneapolis

New Brighton
New Hope
Richfield
Robbinsdale
Roseville

South St. Paul
Spring Lake Park
St. Anthony

St. Louis Park
st. Paul

West St. Paul

Developing

Andover
Anoka

Apple Valley
Arden Hills

Birchwood Village

Blaine
Brooklyn Park
Burnsville
Centerville
Champlin
Chanhassen
Circle Pines
Coon Rapids
Cottage Grove
Deephaven
Eagan

Eden Prairie
Empire T
Excelsior
Farmington
Gem Lake
Greenfield
Greenwood
Hugo
Independence
Inver Grove Hgts
Lake Elmo
Laketown T

Total
Subsidy

/100Kgal
~$9.81

18.53
-5.26
-7.14
-3.75
-9.95
-13.717
-6.00
-8.05
-8.49
-11.26
-13.35
-12.11
-2.26
2.67
0.03
-10.40
-7.93
-15.67
-3.91
-13.14
-8.14

13.43

-2.22
5.75
71.02
-11.61
-12.43
-2.84
0.55
21.04
1.26
-2.26
33.45
-3.84
-1.70
61.67
34.39
15.55
26.70
67.19
35.73
66.79
-13.29
45.40
33.98
-0.11
45.40
-14.73
-18.55
40.38

Total
Subsidy

/H’'hold
-$13.19

20.92
-5.54
-5.37
-3.97
=12.34
-32.99
-9.24
-12.71
-6.63
-9.88
-7.23
-17.90
-2.39
3.18
0.02
-8.92
~10.56
-31.92
-4.01
-15.16
-9.58
-25.05
-19.04

14.50

-1.01
5.98
64.46
-18.14
-12.61
-2.54
0.54
22.00
1.63
-1.95

Present
Value of
/H’hold
Subsidy

-$330

523
-139
-134

-99
-308
-825
-231
-318
-166
-247
-181
-448

-60

80

0
-223
-264
-798
-100
=379
=239
~626
-476

363

2,514
=219
150
693
-1

-284

426

Total
Subsidy

-$6,315,701

721,978
-62,208
-41,255
-36,897
-244,076
-66,211
-100,770
-105,170
-2,632
-79,609
-8,413
-2,873,942
-20,366
26,918 -
275
-53,745
-143,522
-250,912
-9,421
-51,113
-191,761
-2,770,491
~-162,429

4,772,066

38,181
719,404
-53,744

4,351
-32,614

10,974
420,401

843
-10,599
208,377

-5,648
-30,929
357,702

60,523
307,712
421,913

13,438

42,165
209,065

-1,329

2,724
6,796
=55
3,178
-89,267
0

9,691



Table 8 (cont.)

Present
Total Total Value of
Subsidy . Subsidy /H’hold Total

/100Kgal /H’hold Subsidy __ Subsidy

Developing Area (cont.)
Lakeville 73.83 75.99 1,900 599,536
Landfall ~16.81 -13.47 =337 -3,866
Lexington -5.34 -4.08 -102 -3,421
Lilydale -11.24 -9.48 -237 -3,147
Lino Lakes -1.66 -0.57 ’ -14 -1,495
Little Canada -8.50 -8.27 -207 -32,207
Long Lake 42.10 68.08 1,702 50,516
Mahtomedi -11.38 -9.48 -237 -17,191
Maple Grove -3.51 -3.58 -90 -44,840
Maple Plain 45.40 82.61 2,065 56,755
Maplewood =-11.27 -16.64 -416 -192,091
Medicine Lake ~1.51 -1.74 -44 -301
Medina 2.74 2.32 58 2,383
Mendota -8.55 -27.35 -684 . -684
Mendota Heights -13.06 -19.75 -494 -65,440
Minnetonka 36.94 42.44 1,061 792,435
Minnetonka Beach 42.58 58.15 1,454 11,922
Minnetrista 42.07 28.16 704 35,338
Mound 40.99 46.54 1,164 172,577
Mounds View -4.73 -4.85 =121 -22,749
Newport -14.14 -11.42 -286 -15,273
" North Oaks -7.84 -1.25 -31 -1,332
North St. Paul -14.41 -15.65 -391 -68,428
Oakdale -12.40 ~14.47 ~-362 ~-96,825
Orono 45.55 41.75 1,044 109,766
Ogseo -2.52 -2.32 -58 -2,292
Plymouth 1.47 2.18 54 39,651
Ramsey 4.59 0.38 9 1,378
Rosemount 108.92 90.14 2,254 249,421
Savage 14.75 19.71 493 64,614
Shakopee 30.43 64.06 1,602 267,207
Shoreview -5.37 -5.55 ~139 -50,205
Shorewood 41.74 "83.49 2,087 167,808
Spring Park 37.54 62.65 1,566 46,548
Sst. Bonifacius 36.97 36.60 915 14,418
St. Paul Park -13.35 -11.55 -289 . -20,030
Tonka Bay 35.24 46.63 1,166 27,138
Vadnais Heights -2.15 -2.36 ~-59 -9,142
Victoria 38.19 37.93 948 28,640
Waconia 42.33 39.79 995 55,871
Wayzata 37.10 66.21 1,655 113,157
White Bear Lake -6.23 -6.43 -161 -58,403
White Bear T ~2.48 -2.69 ' -67 ~8,764
Willernie -11.18 -18.07 ~452 -1,788
Woodbury -14.81 -18.52 ~463 -129,320
Free-standing 46.65 60.30 1507 1,543,635
Bayport 13.50 38.79 970 28,896
Chaska 71.38 101.96 2,549 425,397
Forest Lake C 4.74 6.59 165 14,540
Forest Lake T 4.15 3.58 89 7,629
Hastings 136.00 146.75 3,669 792,903
Oak Park Heights 13.50 14.98 375 19,984
Prior Lake 28.38 33.84 846 132,527
Stillwater C 13.717 22.05 551 111,361

Stillwater T 13.50 0.21 5 135




VIII. Implications of the Findings

A. Plant and Interceptor User Fees

The findings regarding plant and interceptor user costs have more
significant implications, in general, than the cost findings for new users.
The four central findings regarding current user costé are: (1) the current
fee per 100,000 gallons of usage is lower than the average total cost of
transporting and processing that amount of sewage; (2) costs vary
significantly across the region; (3) in the current cost environment, the
subsidies that would be generated by a uniform fee structure that would cover
full costs involve transfers from users in the Developed Area (particularly
from users relatively close to the Metro plant) to users in the Developing and
Free-standing Growth Areas; and (4) there are signficant economies of scale in
treatment plants which, with the current capital plant, out-weigh the
diseconomies associated with the longer interceptor systems requifed to serve
larger plants.

(1) Current fees are lower than actual costs. The central implication
of this finding is that the current fee provides too little incentive to
consumers to economize on their consumption of MWCC services.* Thus, from
the viewpoint of overall regional (and national) efficiency, the service is
over-consumed. This has implications in three dimensions. First, the quality
of the region‘’s waterways are lower than they would be if user fees reflected
full costs. There is unrealized potential for consumers to economize on MWCC

services. For instance, lower than optimal fees do not adequately encourage

% However, it is worth noting again that some, or possibly even all, of
the shortfall is attributable to industrial users.
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developers and homeowners to use water-saving plumbing fixtures.

Second, higher consumption levels imply greater future capital
investment for transporting and treating waste. Higher fees (and lower
consumption) would effectively increase the capacity of the existing
infrastructure (measured in numbers of users served) and lessen the need for
new investment.

Finally, subsidizing consumption in this dimension effectively
subsidizes the consumption of housing services in general. As a result, in
the long run, the region as a whole will be less densely settled than it would
be if fees corresponded to total costs. Lower density settlement patterns
increase the cost of providing a whole range of public services, including
(but not limited to) waste water collection and treatment, transportation, and
education.

(2) User costs vary significantly across the region. A uniform fee
structure sends inaccurate signals to consumers regarding the costs of
development in different parts of the region. The cost variations our work
discovered are great enough to affect settlement patterns in the region --
effects that would generate greater than optimal long run service and
environmental costs. The overall magnitude of these effeéts is uncertain,
given the relatively small share of sewer costs in total housing costs.
However, the subsidies implicit in a uniform fee schedule are substantial in
some parts of the region.

(3) A uniform fee designed to cover full costs would generate subsidies
flowing from the inner part of the region to outer portions. (Similarly, the
current fee distributes the savings from past federal aid only to users

outside the Metro plant-shed.) This finding has both efficiency and equity
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implications. To the extent that the subsidies are great enough to affect
settlement patterns, they enhance current trends toward increasing
decentralization of economic activity in the region. In effect, the subsidies
favor the fastest growing parts of the region over areas that are currently

' growing more slowly or, in some cases, actually declining.

The subsidies also enhance locations in plant-sheds that discharge into
the Minnesota and Vermillion Rivers. Given that the carrying capacities of
these rivers are lower than the Mississippi’s, this implies that the uniform
fee encourages settlement patterns with higher-than-necessary long-run costs
'for treatment and environmental protection. Plant-size limits are lower on
these rivers, implying fewer gains from potential economies of scale. In the
long run, required treatment levels are also higher for low capacity sinks.

The equity implications of the subsidy pattern are clear. The subsidies
generated by a uniform fee that would cover full costs, in general, flow out’
of parts of the region with lower than average household incomes, greater than
average public service needs, and lower than average capacities to finance
those services. On the other side, the subsidies flow into parts of the
region which generally show higher than average incomes, lower public service
needs, and greater fiscal resources. Tﬁis regressive pattern in the subsidies
is most evident in the data for the two central cities. Minneapolis and St.
Paul would generate roughly 80 percent (or about $5.7 million per year) of the
total subsidy flowing out of the Developed Area to other parts of the region.

(4) Economies of scale in waste treatment. The findings imply that
larger plants involve significantly lower unit costs for treatment. At the
extreme, unit costs at the Metro plant are roughly 45 percent of those for the

smallest plant in the system (Rosemount) and 40 percent of those for the most

83



costly plant (Hastings). The data also suggest that these economies in
treatment are only partially offset by diseconomies in transporting waste.
Unit costs for the Metro interceptor system are not substantially greater than
those for the system’s middle-sized plants. As a result, the total Metro‘

system shows lower total unit costs than the other plant-sheds in the system.

B. Plant and Interceptor Connection Fees

The implications of our estimates of the costs of serving new users are
less substantial than those for current-user costs. The general findings are
that (1) the current Service Availability Charge or SAC is probably too 1ow;.
and (2) the costs that the SAC offsets vary across the region.

(1) The implications of a lower than optimal connection fee are not
overwhelming unless the costs of serving new users greatly exceed actual SAC
fees. This does not appear to be the case at present. The average connection
cost exceeds the actual fee by roughly $270. Given that the connection fee is
a one-time cost, this difference is unlikely to have significant implications
for the overall density of development in the region.

(2) The implications of connection cost variations are also unlikely to
be substantial. The subsidies generated by a uniform fee are not likely to
have large effects on settlement patterns for the same reason that a lower
than optimal overall average will not. The differences are probably too small
to translate into significant housing cost differentials.

Connection costs are lower, in general, at the newer plants which
primarily serve outer portions of the region. Given that most new hook~ups
are occurring in the outer parts of the region, the pattern of SAC subsidies

offsets, to some extent, the pattern found in the user fee data. However,
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since user fees apply to all users over a long period of time while connection
fees apply only to new users as a one-time expense, the offset is probably
minimal.

The connection cost variations also highlight how important the time
profile of investment decisions is in determining the present and future
incentives embedded in a cost-based fee structure. When the MWCC builds
capaéity in growing parts of the region, it is implicitly doing more than
simply reacting to recent growth. It is also generating a cost structure for
the near future which, if reflected in user and connection fees, encourages
further growth. In effect, MWCC decisions which appear purely reactive in
nature may also have proactive iméacts that amplify current growth patterns.
The line between reactive policies and proactive policies is very fine in this

dimension.?¥

C. Bquity Implications of Changing to a Cost-based Fee Structure

Whenever major change is proposed in an existing public system, issues
of equity inevitably arise. Some who would be made worse off by a change can
reasonably claim that they had made major commitments on the assumption that
the existing system would remain in effect and that the system should,
therefore, not be changed or, if it is, that they should be compensated for
the damage the new system will bring them. If compensation were to be
required for all who are harmed by changes in public policy, changes would be

very difficult to implement. The normal public view is that compensation

47 pPhis is true, of course, even if fees do not reflect costs. By
building excess capacity into new parts of the system (rational behavior in
the context of increasing returns to scale and extended construction times),
the MWCC is lowering total development costs in those areas, regardless of
whether future SAC fees reflect cost variations. Septic systems are more
expensive, in general, than the services provided by the MWCC.
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should be offered only for significant losses. Those who suffer a minor loss
are forced to content themselves with the fact that their small losses from
one policy change will, over the long run, be compensated for by gains --
small and large -- from other policy changes.

We believe that few if any individuals or business firms would be
significantly disadvantaged by adopting the policy changes we have proposed.
Neither present nor our proposed price policies for waste-water treatment
would bulk large in the decisions of households and most business firms.*
When the MWCC switched in 1987 from a system in whiéh fees differed among
plant sheds to a uniform pricing system which disadvantaged the metropolitan
area’s developed area, it felt the change to be sufficiently conseqguential
that it should be phased in over a five-year period rather than instituted in
a single step. Changing to a system that would reverse this disadvantage to
the developed area could be effected by a similar gradual procedure.

Where along an appropriate sink to locate a waste-water treatment plant
is, to a degree, an arbitrary decision. This decision affects the distances
between individual communities and the treatment plants which serve them and,
hence, what they would pay under a distance-based pricing system for sewer
collection. Similarly, changing where a new interceptor will be located in a
way that would leave total system costs unchanged could have significant
effects on the costs of collecting sewage from individual communities. If we
understand correctly, such considerations played a significant role in the

1987 decision to shift to uniform pricing. It is not our prerogative to
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decide whether the equity issues underlying this decision were correctly
decided.?

We would, however, be derelict if we did not emphasize that decisions in
which equity considerations dominate can have appreciable efficiency costs.
The present locations of treatment plants and interceptore determine the costs
of providing sewage transportation and treatment services. The prices of
these services are not great enough to make them major elements in locational
decisions. These prices can, however, have significant marginal effects on
location. The costs of the resulting inefficiency should not be lightly set
aside.

Viewed narrowly, returning to a former regime in which Lake Minnetonka
served as a sink for the sewage of the communities that surround it would
reduce the costs of transporting and treating their sewage. Similarly, using
Lake Harriet as a sink for a new treatment plant that would serve South
Minneapolis, Bloomington, Richfield, and Edina might lower the direct costs of
disposing of these communities’ sewage. The metropolitan area has decided
that avoiding the resulting degradation in the quality of the lakes’ waters
justifies inéurring greater transportation costs for these areas’ sewage and
reduced water quality in the Mississippi and Minnesota Rivers.

Who should pay these costs is an arguable issue. Should these
communities pay the transportation costs that would be relevant if Lakes

Harriet and Minnetonka were used as sinks? Efficiency considerations say,

¥ It is worth noting, however, that these types of locational benefits
are not limited to the inner parts of the region. For instance, Minneapolis
and St. Paul do not benefit more than all other places from the use of MWCC
interceptors as replacements for locally financed trunk sewers. A sample of
18 communities from the Seneca, Empire and Blue Lake plant-sheds yields 16
glaies with more interceptor footage per household than Minneapolis and St.
aul.
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"No." So, too, would the view that Lakes Harriet and Minnetonka are the
property not of the surrounding communities but, rather, of the entire

metropolitan area.

D. Legal and Management Issues

A switch to a cost-based fee structure raises several legal and
management issues. The primary legal consider;tion arises from the fact that
full-cost pricing would generate a surplus for the MWCC. It is our
understanding that the current limit for MWCC surpluses is 7 percent of its
total annual budget. Full-cost pricing would exceed this limit in most years.
The primary objective of cost-based pricing is to generate accurate incentives
regarding the use of the services involved. This principle would not be
seriously compromised if part of any surplus were "returned" to consumers in
the form of general tax relief. However, a "refund"” policy that was based on
flow and costs within the system would compromise the principle. Therefore,
if a return mechanism is necessary, it is important that funds be
redistributed to municipalities in ways other than subsidizing sewer
services -- tax base per capita is one possibility; lump-sum refunds to

individual consumers is another.®

% concerns have also been raised regarding whether it is allowable under
federal regulations for the MWCC to include the cost of assets purchased with
federal funds in its fee determination. This seems unlikely since some
federal grant programs that helped finance construction of treatment plants in
the 1960s and 1970s actually required that local authorities build reserve
funds for future construction by including grant-financed costs in fees. The
MWCC was required to get a waiver in order to exclude these costs. If later
grant programs prohibit including federal costs in fees, this clearly poses
problems for the type of fee system implied by our work. The most logical
solution would be to follow current MWCC practice and distribute any implied
fee reduction uniformly through the system, i.e. independently of cost
structures. This would compromise the goal of sending accurate signals with
the overall level of fees, but would maintain a pattern of relative fees that
reflects costs.
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The generation of a surplus would have one important advantage in the
context of a cost-based fee structure, A cost-based structure like the one
described in this work would estimate annual capital costs according to the
actual expected lifetimes of assets. However, state law currently prohibits
these assets from being financed with bonds exceeding twenty year terms. This
means that, in some years, fees may not cover full debt service costs. The
surplus implied by the cost-based system would enable the MWCC to build a
reserve to cover costs in those years.

Finally, a differentiated fee system is more difficult to administer
than a uniform fee. We cannot say with certainty that the efficiency gains
associated with a switch to a differentiated system would exceed the
administrative costs involved. However, given the magnitude of the implicit
subsidies uncovered by our work, it seems unlikely that the adminstrative
costs would exceed the efficiency gains. In addition, the relatively new
geographic information system (GIS) technology that the MWCC is currently
installing is a potentially powerful management tool that would ease the costs
associated with administering a new fee system. Nor do the extra costs
associated with determining fees and more carefully monitoring the value and
depreciation of nearly $2 billion worth of public assets seem excessive for an

organization with an annual budget approaching $150 million.

E. Conclusions

In sum, it is our belief that the efficiency and equity costs associated
with the current MWCC uniform fee system warrant transition to a system more
closely reflecting total system costs and cost differentials around the

region. This is particularly true for the user fee system. The data and
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findings regarding connection costs are not as compelling. Any changes in
that dimension should be preceded by more careful analysis of the value and
expected lifetimes of MWCC assets and more comprehensive and up-dated linkage

of asset value information with the location and pipe characteristics data in

the GIS system.
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Appendix A: Calendar Time Versus Use Time in Distributing Capital Costs

Between Current and Future Users

Our base-line analyses of appropriate sewer—access charges were based on
the implicit assumption that the passage of time was the only determinant of
how fast a unit of equipment wears out. This note considers a machine in
which both use and the passage of time determines length of life. Suppose
that, when the machine is operating, out~of-pocket costs per unit of output
are independent of either machine age or utilization rate. Suppose also that
one year of use at a% of capacity'or use at full capacity for a% of a year
each would reduce the machine’s remaining life by as much as would passage of
one year of calendar time. The machine has a life of n year equivalents.

That is, if it is never used, it will last n years. If it is used one year at
a% of capacity and is idle for the remainder of its life, that life will be n
- 1 years. If it is used at a% of capacity for its entire life, that life
will be n/2 years--n/2 years associated with the passage of calendar time and
another n/2 years for use time. A value of a greater than one implies a
machine for which more than one year of use is required to match the
depreciation that one year of life produces. Having an infinite a

value is equivalent to having depreciation determined only by the passage of
time.

Suppose that the machine’s utilization rate increases linearly from zero
to 100% and reaches 100% at the exact end of its life. A year of 100% use has
the same effect on machine life as does 1l/a years of calendar time; the
machine’s average use will be 50%--a use equal, on average, to passage of 1/2a
years of calendar time per year of use. The actual life of the machine, then,

will be x years where x satisfies:
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X + x/2a = (2a + 1)x/2a = n which implies x = 2an/(2a + 1).
A fraction, 1/(1 + 1/2a) = 2a/(1 + 2a), of the capital investment in the
machine is used up by the passage of calendar time; the remaining
(1/2a)/(1 + 1/2a) = 1/(1 + 2a) wears out with use.
A plausible allocation of the machine’s costs between user and access
fees would be to have:
(a) each user year and the ultimate user of each unused but
available user-year of capacity pay equally for depreciation that
is related to the passage of time; and
(b) each user pay an annual fee for depreciation that depends on
system use that is independent of either the current date or the user’s
date of éntry into the system.®
For a machine the use of which increases linearly from 0 to 100% on the
date at which it has completely depreciated, alternative values of a imply the
following fractions of total capital costs belonging to category (a)--equal
charges for a user year and to an ultimate user for an unused but available

year of capacity:
Fraction of Capital Cost

a Allocated to Calendar Time
0% 0%

25% 33.3%

50% 50%

75% 60%

100% 66.7%

5! A machine for which depreciation is caused entirely by use would
provide a number of user years that is independent of the pattern of use. The
longer is the period of use, however, the greater is the fee per user year
that would be required to cover the machine’s capital costs. This pricing
system does not include an appropriate penalty for late entering users. We
are currently working on a system that would provide an efficient incentive to
induce early entry. '

2 A 0% operating rate being equivalent to a year of calendar time is
taken as implying that only operating time affects the life of the machine.
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If B is the fraction of C, the initial cost of the machine, to be
allocated according to the passage of time, and if the machine will last x
years, P, the annual charge to a present or about-to-be user for the

existence of a year’s worth of capacity, must be such that:
X
BC = PKSZS (1l+r)! = PKI([1~-(1+r)*l/r (1)
i=1

where r is the interest rate used in discounting payments and K is the number
of users the machine can serve when operated at full capacity. If machine use
increases linearly with time from 0 to 100%, K/x users will be served during
the first year of its life, 2K/x during the second year, ... and xK/x during

its last year. P,, the charge imposed only on users must, therefore, be:

P, (K;x) Zi/(1 + ) (2)

i=1

(1 - B)C

For a service life of x 40 years and an interest rate of 4%, the
right-hand sides of equations (1) and (2) respectively equal 19.793PK and
7.658P K. Suppose that a equals 50% and, hence, that 50% of the cost of
capacity should be allocated to users and the remaining 50% to present and
prospective users. Suppose also that the machine costs $1,000,000, will last
40 years, and can serve a maximum of 1,000 users. Then

19.793*1,000%pP, $500,000 or P, = $25.26

and 7.658%1,000*P,

$500,000 or P, = $65.29.

Thus, the total annual fee to a current user would be P, + P, = $90.55. The
connection fee for someone who begins to use the machine in the yth year of
its life would be $25.26*%[{(1.04) - 1}/.04), the amount to which an annual

payment of $25.26 would accumulate in y years at a 4% interest rate.
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'@‘:} | , Metropolitan Waste Control Commission

Mears Park Centre, 230 East Fifth Street, St. Paul, Minnssota 55101-1633
) ' "612 222-8423

" RESPONSE TO REGIONAL SEWER RATE STRUCTURE STUDY

The purpose of this study was to examine the social, economic and environmental eff: cts on the
metropolitan area resulting from (1) the allocation of current wastewater treatment COsts to communities
within service areas for which costs are attributable, versus (2) the allocation of current costs to
communities uniformly throughout the Metropolitan Waste Control Commission (MWCC) service area.

The MWCC believes that this report, as an economic analysis, provides valuable information for policy
discussions. We acknowledge the conclusion that there are different costs for providing sewerservices to
different areas, although we believe the differences are less than indicated. For example, we believe it is
not appropriate to include capital monies received through federal grants as service costs. This approach
exaggerates the cost differential between service areas. This service area cost differential was also
acknowledged in a 1985 rate structure study that recommended the MWCC adopt a uniform rate. In
response to this study, the 1987 Legislature created the uniform sewer rate structure currently in use,

The MWCC believes that this report focuses almost entirely on the economic efficiency of the current
system and does not adequately consider the environmental, social and historical implications of a change
in the rate structure. The MWCC was formed in response to major environmental problems in the
metropolitan area. The current cost of the system are a result of a complex web of historical,
environmental, and economic factors. The economic cost to the region was just one of several factors
considered when deciding where and how to build the metropolitan sewer system,

The issue of sewer rate structure should be considered in a more holistic context. Current MWCC studies
on the effects of centralization versus decentralization, and on the cost and benefit of removing phosphorus
from the Metro Plant effluent, could have tremendous impact on wastewater treatment in the metropolitan
area. To act on this report alone may lead to incomplete solutions, like the automatic selection of large
plants that discharge in one location and do not adequately consider the social and environmental
implications.

It should also be noted that the Commission does not believe that develnpment patterns are affected by
MWCC sewer rates, The MWCC is a wholesale supplier of sewer services, and does not set rates for
individual communities. If the goal of the legislature is to influence development patterns, then the
legislature should examine other ways to accomplish this. ’

This report should be viewed as one tool in examining several larger issues. The Metropolitan Waste .
- Control Commission will incorporate this report when developing long range strategic plans for the
agency. To make any decision regarding our rate structure based on this report, without waiting for more
* information from the phosphorous and centralization/decentralization studies, would not serve the

metropglitan area well,
t
Lou Clark, Chair
Metropolitan Waste Control Commission

Equal Opportunity/Affirmative Action Employer
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METROPOLITAN COUNCIL
Mears Park Centre, 230 East Fifth Street, St. Paul, Minnesota 55101
612 291-6359 TDD 612 291-0904

As adopted by the
Metropolitan Council
on Jan. 14, 1993,

DATE: January 14, 1993
TO: Metropolitan Systems Committee
FROM: Metro Systems Department, Bob Mazanec, Pat Pahl

SUBJECT: Council Comments on Regional Sewer Rate Structure Study

EXECUTIVE SUMMARY

The 1992 Minnesota Legislature directed the Metropolitan Council to contract with the University
of Minnesota to conduct a study on whether development patterns in the Metropolitan Area are
being influenced by the way sewers, highways and other infrastructure is provided and paid for. The
study is being conducted in two phases: the first phase, just completed, deals with the effects of
regional sewer rates on development. The second phase, to be completed in the first quarter of 1993,
addresses the effects of infrastructure other than sewers.

The Council has strongly supported maintaining the vitality of the fully developed area and managing
the costs of urban sprawl. It has well-established policies to do this in its Metropolitun Development
and Investment Framework, Water Resources Policy Plan, and Transportation Policy Flan.

In the first phase of the university’s study, the fundamental question addressed is the effect of sewer
rates on the fully developed area, settlement patterns across the region, and cross-subsidies.
Currently, rates to pay for metropolitan sewer service are uniform throughout the region.

To do the study, the university had to create a hypothetical rate structure, because data limitations
prevented them from using the actual rate structure. Using this, they found that people living in the
fully developed part of the region would theoretically pay $10 more a year than the average cost
charged by the Metropolitan Waste Control Commission, which runs the regional sewer system, to
provide service. Conversely, people in the developing area would theoretically pay $13 less a year
than MWCC’s average cost of providing the service to them. As a result, the study recommends
charging the full cost of providing the service to all households in the region.

The Council’s Metropolitan Systems Committee reviewed the study on Dec. 12 and raised many
concerns about it. A Jan. 5 revision of study has addressed many of these concerns. The study and
comments of the Council and Metropolitan Waste Control Commission are due to the legislature Jan.
18.

There are several reasons not to change the rates as the university study suggests.
1. The difference in costs to households is so small that, even if known, it would play no role

whatsoever in a homeowner’s decision to live in the developing area compared with living
in the older, fully developed area.




2. Clearly, other factors, such as neighborhood quality, crime, schools and transportation
accessibility, are far more fundamental to decisions about where people choose to live than
a $13 annual sewer subsidy.

3. A uniform rate allows the Metropolitan Waste Control Commission and the Metropolitan
Council to make investments throughout the region based on regional goals--i.e, closing
down sewage treatment plants on Lake Minnetonka--without being limited by a concern
about the cost impact on sewer service to households in that specific service area. The
concept behind the creation of a regional sewe. system was to solve sewage pollution
problems throughout the region for the benefi: of everyone in the region. The rate
structure should facilitate this, not hamper it.

4. Costs to administer a more complex rate structure would increase.

The study does not provide an analysis of a differentiated rate system using regional costs that would
give policymakers a basis to consider whether changes should be made to the existing MWCC rate
structure. The Council is concerned that the study does not fully address this complex issue and
further work is needed before changes in public policy are considered.

THE COUNCIL’S INTEREST IN THIS ISSUE

The Council has a long-standing policy interest in the issue of user fees and their relationship to
development patterns in the region. The Council’s policies are contained in the MDIF and made
specific to the metropolitan sewer system in the Water Resources Policy Plan. The MWCC is
required by the Environmental Protection Agency to impose user fees for its costs and is expected
to develop a user fee structure that is consistent with the Council’s development and investment

policies.

Policies relevant to this issue include the MDIF’s policies supporting the central cities and the fully
developed area. Policy 11 states that: Maintenance of metropolitan systems serving the metro
centers will receive the Council’s highest investment priority. Policy 13 states that: Reinvestment
for maintenance and replacement of metropolitan systems serving existing development in the fully
developed area will take priority over investment for expansion in the developing area. The Council
does not support unplanned Metropolitan Urban Service Area expansions (Policy 8) and promotes
development in areas where system capacity already exists (Policy 2).

In addition, the Council’s Economic Evaluation Criteria address investment questions of efficiency
and equity. Efficiency is most important in determining whether the Council’s policies or revenue-
raising methods lead to beiter use of regional services by the public. Equity, as defined by the
Council, is a concept that measures fairness in the provision of goods and services or in payment for
goods and services. The Council measures benefits in terms of the availability, level and quality of
service received; payments are measured in the relationship between the taxes or fees charged and
the service received, or in service charges relative to ability to pay. Implicit in the Council’s policy
framewor’ is a regional approach to the provision and pricing of all regional services.

The Council could use the information contained in the sewer rate study as input to its Metropolitan
Development and Investment Framework (MDIF) revision, especially its fully developed area policy.
The Council should also take it into account when laying out an action plan for dealing with the
issues raised in Trouble at the Core and in establishing its principles for a human investment
framework. In addition, the MWCC could further evaluate the practicability of imp!cmenting the



university’s recommendations, including the effects of taking federal and state grants into account and
the administrative costs of changeover.

BACKGROUND

Legislative Directive

The legislation requires that the sewer rate structure component of the university’s study together
with comments on it from the Council and the Metropolitan Waste Control Commission (MWCC)
be transmitted to the legislature by Jan. 4, 1993. Because of problems with the study discussed at the
Dec. 12 Systems Committee meeting, the deadline for transmittal was extended by the legislature to
Jan. 18, 1993 to allow the university an opportunity to revise its study to address Council and MWCC
concerns. The university submitted a revised study on January 5 that met many of the major concerns
of the Council and the MWCC. The comments provided below address remaining issues.

Summary of the Study

The University of Minnesota designated the Humphrey Institute to conduct the study under the
direction of Professor Tom Luce. The legislation requires that the study examine the social,
economic and environmental effects on the fully developed area resulting from (1) the allocation of
current costs-to communities within service areas for which the costs are attributable, versus (2) the
allocation of current costs to communities uniformly throughout the Metropolitan Area (the current
practice).

The study conducted by the Humphrey Institute does not analyze the current uniform rate structure
used by the MWCC, which charges for annual operating and debt service costs. The authors of the
study were not able to trace debt service costs back to individual municipalities or policy areas.
Instead of using the MWCC’s current rate structure, the study uses the asset value of treatment
plants and interceptors and allocates the "full cost" of those facilities to municipalities within the
metropolitan area. To obtain costs by policy area, the study aggregates costs for each municipality
within a policy area. These costs are then measured against average costs to determine whether each
policy area is paying the full costs of receiving MWCC service. If some areas pay less than the full
cost, other areas must pay more. In using asset values to determine cost, the study ignores the
significant share of costs that were paid in the past with federal and state grants. In so doing, the
"full cost" rate structure would charge users for costs the MWCC did not incur and would also create
a surplus, two issues of concern to the Council.

The study is based on the economic theory that users should pay the "full costs" of service to ensure
that the most efficient usc is made of the service (that it is not over-consumed) and that no unwanted
incentives are provided by charging more or less than cost. The study, therefore, attempts to answer
the following question: What would the effects be of a rate structure based on "full costs" that
charges each user the same fee even though the cost of providing service to that user is higher or
lower than the fee charged?

The study finds that a uniform rate structure that is based on the "full cost" or asset value would
result in households in the fully developed area paying $10 per year more than the MWCC cost for
providing them service. Taking this annual "extra" cost into account, a purchaser of housing in the
fully developed area would discount the purchase price of the home by $250 to account for the excess
sewer charges. Conversely, households in the developing area would receive a subsidy of $13 per



year, resulting in purchasers being willing to pay $350 more for housing in the developing area. The
largest subsidy would occur in the freestanding growth centers where households received a subsidy
of $46 annually, increasing the value of homes by $1,150. The "efficiency” question is whether this
difference is large enough compared to other variables to influence housing location choice.

ANALYSIS

User fees

1.

Study: User costs vary significantly across the region. The cost variations discovered by the
authors are great enough to affect settlement patterns in the region.

Response: The variation in user costs found by the authors is not great. If a uniform rate
structure based on full costs were put in place, the fully developed area would pay an average
of $10 annually per household (100,000 gallons) for a present value of -$250. The developing
area would receive an average subsidy of $14 annually per household for a present value of
+$350. Only in the freestanding growth centers would the subsidy become more significant at
$46 annually per household for a present value of $1,150. As a share of the cost of purchasing
a home it is difficult to see how these variations in sewer fees would affect a location decision.
In addition, as the authors note, home buyers would have to be aware of these fee differentials.
Since regional sewage collection and treatment charges are billed to municipalities which pass
them on to home owners as part of a local sewer bill, it is unlikely that home owners, much less
home buyers, would be aware of regional sewer service costs and charges.

Even the authors recognize that effects on settlement patterns might occur only at the margin,
in Hastings, for example where costs are substantially higher than charges. Because the study
does not address other, possibly competing values, such as proximity to jobs, the relative
importance of differential sewer fees in the location decision is not assessed.

Study: Uniform fees generate subsidies flowing from the inner part of thc region to outer
portions.

Response: Staff agrees that the uniform rate structure as assumed by the study would result in
cross-subsidies among policy areas. This results not so much from uniform fees themselves but
from the :conc uies of scale provided by the metro plant and by the exclusion of federal and
state gra..:s from the costs incorporated into the rate structure. In other words, because of its
size the metro plant is far more efficient than other plants, thus, areas served by the metro plant
have far less costs to pay.

If the study’s conclusions were implemented, all municipalities in the region would seek to be
served by the metro plant. For environmental and historical reasons, the MWCC has not
centralized all sewer service. Whether residents served by plants other than metro should pay
higher rates today because of past decisions made by the Council and the MWCC is a policy
issue that involves more than the economic concept of efficiency.

The relative subsidies that are identified in the study do occur but the level of subsidy is affected
by the methodology employed in defining "full costs". If the costs of regional facilities that were
financed by federal and state grants were deducted from asset values proportionally across all
facilities, the amount of subsidy provided by municipalities in the fully developed area would




decrease substantially as would the amount of subsidy received by the developing area. The
result would be subsidies from one area to another probably too small to justify the administra-
tive costs of a rate structure such as that proposed in the study.

Deducting federal and state grants from the full costs would also eliminate the problem of
surplus created by the study’s proposed rate structure.

3. Study: SAC charges (regional connection charges) may be low but the difference between actual
costs and the fee charged are not significant enough to affect the overall density of the region.
SAC cost variations across the region are also not likely to be substantial enough to translate into
significant housing cost differentials.

Response: Because of methodological problems in addressing marginal or incremental costs, the
analysis of SAC fees is very limited. It is possible that the higher costs of treatment required for
future development served by the Blue Lake plant may result in capital costs significantly greater
than the current regional connection charges. This would seem to be an area where pricing
based on full costs might be worthwhile exploring as a development management tool.

Further Work

The Council is about to undertake a revision of the Metropolitan Development and Investment
Framework (MDIF). The issues raised in the university’s study are highly relevant to the issue
discussions currently underway. The MDIF work group is talking about the basic values that will
need to be balanced in the MDIF policy (environmental quality, economic growth, effective and
efficient services and healthy communities). The value of efficiency is well illustrated by this study:
those who benefit should pay the cost of services, maximizing economies of scale, higher cost services
for lower density development, life-cycle costs taken into account in investment decisions.) However,
this study also is a good example of what can happen when one value--efficiency--is considered
without balancing it with other values. One good example is environmental quality. It may be good
public policy for the region as a whole to bear some of the cost of transporting sewage away from
Lake Minnetonka rather than allowing the lake to be polluted. If the costs are placed only on the
sewer users in the area, the environment may suffer because those users may not be able to afford
the costs of correcting the problem. The region then loses the benefits of improved water quality
on a major regional recreation resource.

A major concern with the study from an MDIF perspective is its limited analysis of equity from the
standpoint of benefits received. Examples of benefits not included in the si:dy are the use of
MWCC interceptors as local trunks by downstream communities and subsidies provided to
Minneapolis, St. Paul and South St. Paul for separation of sewers. ’

Also, the analysis of subsidies to the freestanding growth centers misses the role of the communities
in the Council policy structure. Each of the freestanding growth centers is a microcosm of the
metropolitan urban service area and has within it developed and developing areas. The conclusions
in the study may lead one to find that services to the freestanding growth centers are not economic
but that ignores the role of and history of the centers in the Council’s policy framework for
metropolitan development.




CONCLUSION

The university’s study of the economic implications of a uniform rate structure for the regional sewer
system based on the full costs of the system has the following limitations:

1.

Because of data limitations, the study was not able to analyze the existing MWCC uniform rate
struciure system established in statute; the rate structure created for the purpose of the study
uses asset values and, therefore, does not account for cosis paid for previously by federal and
state grants. If the costs funded by federal and state grants were deducted proportionally across
the system, many of the study’s findings regarding incentives for location decisions, efficient use
of services and the amount of cross-subsidies by policy areas would be substantially modified.

The study is limited to the MWCC rate structure. Many other inf{rastructure costs in the form
of fees and taxes influence location decisions. To look in isolation at regional secwer fees distorts
the effect of sewer rates on the home buyer’s decision. In addition, the study makes the unlikely
assumption that home buyers are aware of and take into consideration in purchasing a home the
extent to which their regional sewer charge differs from the full cost of providing the service.
The MWCC charges municipalities for sewage collection and treatment; municipalities in turn
bill homeowners for sewer services without distinguishing between regional and local charges,
making it highly unlikely that the home buyer would know and act based on regional sewer

charges.

The study acknowledges that economies of scale for treatment plants drive the conclusions with
respect to subsidies. In essence, users served by the metro plant subsidize users served by other,
smaller plants. Because the metro plant includes all of the fully developed area municipalities
within its service area, the study concludes that the fully developed area is subsidizing the
developing area and the freestanding growth centers. But there is nothing inherent in the
delineation of policy areas t'at leads to one subsidizing the other, such as older areas versus
newer areas. The subsidy is solely a function of the size of the metro plant.

The conclusion that, under the proposed full cost rate structure, the fully developed area would
unfairly be required to subsidize sewer service for the developing area illustrates the
shortcomings of focusing on a single service. The MWCC services are reginnal in nature and
decisions about services provided and fees charged must be made in a region:l context. If each
regional service is costed out on a municipal basis, the concept of a metropolitan area working
together as a single region with a common interest will be seriously damaged.

RECOMMENDATION

That the Metropolitan Council adopt this report as its comments on the Regional Sewer Rate
Structure Study prepared by the Humphrey Institute.
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