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PREFACE

The accepted approach to ambate water pollution problems resulting from
inadequately treated sewage is to provide central sewerage with a common treatment
.facility. For small communities where homes are typically scattered, this is an
impractical approach because of the high per capita costs involved to extend sewers
to each hame; Capital costs can reach $8,000 per househoid for a central system.
It is not unusual for the cost of the system to approach the total equalized value
of the community.

To relieve this finaneial burden on communities, state and federal aid pro-
grams provide money for construction of pollution'abatement_projects. However, to
distribute the limited funds available, a priority system is used which favors the
larger municipalities because s greater cost/benefit ratio is realized. Though
it is the small communities that are in greatest need of financisl assistance be-
cause of the higher per capita costs, they must wait for construction grants which
will not be available for many years. Thus, the citizens of regions without large
urban centers and with dispersed industrial activity receive no direct benefit from
their tax dollars and the pollution problem continues, often impeding or halting
economic development and limiting effective land use Planning in their ares.

Because this is such a common problem throughout Michigan, Minnesots and
Wisconsin, the Upper Grest Lakes Regional Commission granted money to the Small
Scale Waste Management Project through the University of Wisconsin-Extension in
September 19Tt to demonstrate s more cost-effective solution to water pollution
abatement in small communities. The objectives of the project were to develop a
wastewater faciiities plan for a selected community by utilizing several small
on-site treatment systems placed in strategic locations within the community but

under central management to serve individual homes or clusters of homes where
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appropriate, to compare total costs of the élfernate plan to a conventional fecility, =
to determine the best method for management of such alternate plans, and to inves-—
tigate methods of financing construction.

The Sanitary Distriet No. 1 of the Town of Wéstborp in Taylor County, Wiseconsin, e
wes selected for this study because it is typical of many small rural communities
in the Midwest., Westboro is an.older community of about 200 residences all served
by private individual septic tank systems, many of which are failing. The public s
health hazard and stream-pollution ereated by the falling systems led the Wisconsin
Department of Natursl Resources to order Westboro to stop all such discharges. Small
lot sizes and unsuiteble soils have prevented the community from replacing their IS
septic tank systems and a plan for conventional central sewersge developed for
Westboro is too costly to construct without substantial financiel aid. The resﬁlt
is that the public health remains in danger and economic development is hempered.

This situsation occurs in many communities throughout the regiom.
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ALTERNATIVE WASTEWATER FACILITIES
FOR
SMALL UNSEWERED COMMUNITIES IN RURAT, AMERICA
Richard J. Otis and
David E. Stewart!
INTRODUCTION

Status of Public Wastewater Facilities in Small Communities

Data from the 1970 Census indicates an estimsted 19.5 million households in
the United States or nearly 30 percent of all housing units are served by some form
of private sewerage facilities (1). Approximately 85 percent of these homes utilize
septic tank'systems for their wastewater disposal. A large number of these systems
fail to provide adequate trestment and disposal which allow raw or poorly treated
Sewage to reach the ground surfﬁce, surface body of water or even the groundwater.

Many of these households, while located in rural areas, are situated in small
communities which are often unincorporated. These communities are typically a
collection of scattered homes and shops ranging in population from a few households
to a thousand or more. In such instances, failing septic tank systems cresate a
Severe public heelth hazard becsuse of the close proximity of homes. Community
facilities are often the only solution.

Assessment of wastewater Pfacility needs of small rursl communities 1s diffi-
cult because of the lack of information. The last known published status report
is a survey conducted by the U.S. Department of Agriculture in 1962 (23). The
- results of the survey in Michigan, Minnesota, Wisconsin and the entire United States

are presented in Table I. At the time of the survey, 88 percent of the communities

ISa.ni'bary Engineer, University of Wisconsin-Madison and University of Wisconsin-
FExtension and Attorney-at-Law, University of Wisconsin=-Extension, respectively.
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in the three-state ares with populations less than 1000 had no public facilities as
compared to 1k percent for all communities with populations sbove 1000 people.
Since 1962, there have been several govermmental programs initiated, naﬁely
the Federal Water Pollution Control.Act (PL92-500) and various state programs,
which attempt to abate water pollution by providing grants in sid for construction
or upgrading community sewerage facilities. Consequently, the data presented in
Table I needs to be updated. However, these figures dd serve to irndicate that few

small communities have public wastewater facilities.

Table I. HNumber of Communities in Michigan, Minnesota and Wisconsin With and
Without Public Sewerage Facilities in 1962 (23)

Size of Community Michigan Minnesota Wisconsin United States
Population With Without With Without With Without With Without
26-999 25 1,062 183 TT2 181 884 3,803 42,837
1000-2499 91 70 124 12 121 15 3,079 1,391
2500-5500 69 13 58 - 56 3 2,027 349
Over 5500 107 2 68 - 66 T 2,926 1Lk2
Total 292 1,347 453 784 N 909 11,835 44,709

Certainly the need for improved facilities exists in many of these communities.
The cormunities often were established long before sound design and installation
criterisa for septic tank systems were enforced. Some homeowners merely installed a
pipe to.discharge their wastewater into a ditch or siream awsy from the house. More
conscientious homeowners installed septic tank systems, but without good design
criteria and propver maintenance, many of these systems have failed. Nuilsance and

public heslth hazards result, often impeding or halting economic development.



Central Sewverage as the Preferred Community Facility

The traditional method of providing public wastewater facilities is to construct
8 system of gravity collection sewers which convey all the wastewaters to a single
community treatment plant. This "eentral" system is favored by govermmental author~
ities for all communities regardless of size when approving proposed wastewater
facilities or regulating construction funding.

There are probably several reasons for this preference. First, the gravity
sewer system is tried and proven. There is much technieal expertise in the theory,
' désign and operation of central systems. Regulatory agencies have great confidence
in this system. Second, central sewerage is usually more cost effective because of
economies of scale, Third, central sewerage allows ready application of central
(and usually public) management which is responsible for the Proper functioning of
the system. The availability of a single entity to manage the system is gquite
desirable from a regulatory authority's viewpoint because the authorities have‘an
entity against whom they can bring administrative or Judicial action to abate water
pollution problems. |

.It is this surety-potential defendent role that mekes central sewerage so
appealing to most goverrmental authorities. In contrast, the typical private sewage
disposél Tacility such as g septic tank system is managed by the individual owner.
The limited value of assurances given by individual owners and the distaste on the
part of many regulatory officials to bring actions against individuals makes central
management all the more desirable. This desirability increases when one considers
that if action must be brought against a small comrunity using individual systems
to abate a water pollution problem there would be a multitude of entities (owners)

to deal with compared to one central entity if central sewerage were used instead.
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Disadvantages of Central Sewerage for Small Communities o~

For smaller communitiés, however, such a conventional collection and treatment
facility is impractical because of the financial burden it Places on the residents.
This is largely due to the high cost of collecting wastewater from scattered hdmes i
and businesses. Smith and Eilers (21) computed the 1968 national average of total
annual costs of municipal wastewater collection and treatment facilities which
showved that 65 percent of the total annual cost is for smortization and'mainténance %
of the collection system. A more recént study bj Sloggett and Badger (20) of 16
small communities in Oklahoma showed a similar distribution. (See Table II) Tt
is clear from this breskdown of the total annual costs that the collection system
is the most expensive component of any system.

As the mumber and density of customers declines the costs per customer rise.
In their study of 16 wastewater collection and treatment systems in Oklahoma
Sloggett and Badger (20) compared construction costs per customer to density and
number of customers served. (See Tables IIT and IV) Both factors were shown to

heve a significant effect but the density of customers was shown to have the

largest impact on per capita constructioh costs.

Table II: Distribution of Total Annual Costs for Municipal Wastewater Collection
and Treatment Facilities

Amortization Cost Current Expenses

Operation and Maintenance Overhead Total

Collection Treatment Collection Trestment 1

Smith & Eilers (21) 60.3% 15.3% 4.7% 8.4% 11.3%  1006.0%
(1968)

Sloggett & Badger (20) -— T2.6% -- 14.2% 3.2% 10.0%  100.07%

(lagoons)




Table TIT: Cost of Construction per Customer Relative to Density of Customers
for 16 Community Wastewater Facilities in Oklahoma (20)

Customers per Mile of Sewer
Under 30  30-39 L0o-49 Over 50

Number of Systems 5 5 1 ]
Average Cost/Customer (1972 dollars) $1,100 $8LT  $696 $575
Average Number of Customers 96 119 310 256

Table IV: Cost of Construction per Customer Relative to Number of Customers
for 16 Community Wastewnter Facilities in Oklahama (20)

Number of Custaomers Served
Under 100  100-199 ~ 200-299  300-k00

Rumber of Systems 6 L 3 3
Average Cost/Customer (1972 dollarsg) $1,000 $798 $594 $L3h
Customers/Mile of Sewer 28.3 37.8 4o .k 55.2

Sloggett and Badger (20) made similar comparisons using the total anmual costs.
They found both number and density of custamers to be significant. (See Table V) //
In 1972, average anmual costs per customer ranged from $76.90 to $43.36 for communi-
ties with populations less than 100 and 300-400 respectively. The national average

for all municipalities was $19.80 in 1968 (21).

Table V: Total Average Anmual Cost per Custcomer for 16 Community Wastewater
Facilities in Oklahcma (20}

Total Average Anmial Cost {1972 dollars)

No. pf Customers 0% Construction T75% Construction 100% Construction
Grant Grant Grant

Under 100 $76.90 | $33.06 $18.44

100-199 57.55 25.39 1k.63

200~299 52.10 2k .09 1L.75

300-400 . 43,36 20,72 13.17




Thesé figures point out the problem small communities have in providing public
wastewater facilities. Homes are typically scattered which cause construction costs
of conventional seweraege to soar. Costs can reach $8000 per household for the
capital portion alone and may be even higher if treatment beyond secondary is re-
quired to meet water quality standards. It is not unusual for the cost of the
system to approach the total equalized value of the community (15).

Because of the prohibitive costs of extending sewers, cutlying members of the
'community may not be served. In 30 percent of the communitieé with publiec facili-
ties surveyed in 1962 by the U.S. Department of Agriculture (23) at least one-third
of the residences were not accommodated. In small communities this number would be
much higher. Thus, central sewerage often does not abate the pollution problems as
intended.

To help communities meet the water quality goals of the Federal Water Polluticn
Control Act Amendments of 1972, the federal govermment is suthorized by a provision
in the Act to provide grants in aid of construction fof T75% of the grant eligible
portions of the wastewater facility. The availability of these grants would help
offset the high per capita costs in small communities but, unfortunately, small
communities have difficulty in obtaining them.

The federal funds are allccated to the individual states on the basis of need,
but each state is given the power to determine how the funds are to be spent. Only
minimum reguirements are set out by the Act for states to follow in preparing a
priority list of projects. For example, the Act requires that consideration be
given to the severity of the pellution problem, the population affected, the need
for preservation of high quelity waters and national priorities. The federal regu-
lations seen to give the states some discretion by hot requiring strict adherence
to their rankings of pollution discharges. Thus, the priority lists usually work

to the disadvantage of small communities in that many of them are near the bottom
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preceded byrcommunities with larger populations and larger pollution discharges.
This emphasis denies small communities any expectation of receiving badly needed
funding for public facilities in the near future.

It is obvious from this discussion that it is Impractical to expect many small
communities to construct conventional public wastewater facilities. However, they
should not, nor will they, be exempt from complying with the established water
quality standards. Thus, a need exists for a viable alternative to conventional

sewerage which will be more cost effective in small rural communities.

NON-CENTRAL FACILITIES AS AN ALTERNATIVE

In small communities, a "non-central™ facility of several treatment and dis-
posal systems serving isolated individual residences or clusters of residences nmay
offer a less costly alternative to the conventional central facility. As Table IT
indicates approximaetely two-thirds of the total annual cost of a coﬁventional faci-
lity is due to the collection system. In a community of scattered homes this
bropertionate cost eould be even higher. If the central treatment plant could be
eliminated, long sewer extensions collecting wastes from widely spaced homes would
not.be necessary. Instead, treatment and disposal could be ﬁroﬁided where the
wastes are generated. Individual or Jointly used septic tank systems or other
treatment and dispesal methods could be used. Such a non-centrsal facility of dis-
perse systems could result in a substantial savings.

The implementation of a non-central Tacility would not exclude the use of
central management which is an extremély attractive factor of conventional community
facilities. Though = relatively untried concept, central management of a non-central
faecility could be employed. In fact, central management may be crucial to its

effectiveness.




Advantages of Non—Central Facilities N

The non-central facility offers several advantages over the central sewerage
approach:

1. PExisting functional septic tank-soil sbsorption systems can be utilized o
rather than providing new service. Often, homeowners who are not having trouble
or who have recently installed new septic tank systems do not wish to support
community action that will cost them more money unnecessarily. Utilizing existing ~
systems minimizes this‘opposition, as well as reduces the total cost of the communitf
facility.

2. Isolated single homes and clusters of homes can be served individually s
instead of extending costly sewer lines out to them.

3. Less costly treatment facilities can usually be constructed because of the
cmaller flows which are collected from limited areas. Excess capacity for anticipated -~
growth need not-be built. Instead, facilities are expanded only as needed by con-
-structing new systems in areas of desired growth. In addition, subsurface diéposal
can often be em?loyed which requires minimal treatment and avoids the necessity of
upgreding the treatment plant to meet changing standards for effluent discharges to
surface waters.

L. A more cost—effective facility may encoursge smaller communities to proceed
with construétion rather than waiting for federal construction grants. This would
speed abastement of water pollution problems. It would also increase the mmber of
community facilities which could receive financial aids because of the fewer dollars
requiréd for each project.

5. Mbré rafional planning of community growth is possible. Strip growth, which
is encouraged by the construction of interceptor sewers used to collect wastes from

isolated elusters of homes could be avoided. The community can encourage growth in

the more desirable areas by providing public service in those areas only.



6. Non—central facilities are more ecologically sound since the disperse
systems dispose of the wastes over wider areas. Through this practice the environ-
ment is able to assimilate the waste discharge more readily, which reduces the need

for mechanical treatment and the associated energy consumption.

Disadvantages of NonwCentral Facilities

Of course, there are disadvantages to non-central facilities which must be
overcome if this alternative is to be successful:

1. Central management of a facility of smell disperse systems is a fairly new
and untried concept. Methods of public ownership of systems on private land, neces-
sary for proper operation and maintenance must be tested. Operation and maintensnce
costs glso may be higher than for conventional facilities., Due to the lack of
experience, other problems will arise, which may not be aenticipated.

2. Public confidence in small systems, particularly septic tank systems, is
low and, therefore, s non-central facility may be unacceptable. Pailure of a con-
ventional treatment plant is easy to accept since it is usually a safe distance from
any homes. However, if failure of a treatment and disposal system within a non-
central facility occurs, repairs must be made immedigtely.

3. Provision for the community's future growth is more difficult. A small
reserve capacity can be built into each system which serves an area with some
undeveloped lots, but if & landowner wishes to build where public service is not
yet available, a decision must be;made a8 to whether service should be provided.
Since providing public service +o single homes one at a time can be costly, a choice
must be made between constructing individual systems or a lafger jpint.system to
handle anticipated growth in that area;

k. By present guidelines many components of a non-central facility may not be

eligible for grants in aid of construction, which are available through various
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federal and state finencisl aid programs. This would haﬁe the effect of increasing
the cost to esmch customer served in comparison to central sewerage, even though the
total costs may be less. However, guidelines may change if such a facility is
proven successful; -
In general, the advantages of non-central facilities seem to outweigh the dis-
edvantages. Many of the objections to this alternate facility may vanish as some

are constructed and experience gained. ' .ﬁ

COLLECTION AND TREATMENT ALTERNATIVES FOR NON-CENTRAL SYSTEMS

Proper facilities planning involves a systematic comparison of alternative
methods of dealing with a wastewater treatment and disposal problem. The purpose
of this comparison is to identify the most "cost-effective" solution which will mini-
mize total costs to society over time. These costs include monetary and envirommental,
as well as other non-monetary cosis.

The commitment by regulatory agencies and engineers to conventional gravity
sewers with a common ceﬁtral treatment plant, however, has eliminated many worthy
alternatives from considerstion, The single most expensive portion of central sewer-
age is the gravity collection system, yet alternatives to it are rarely evaluated.
Concentrating all the wastes at one treatment plant limits the number of alterna-
tives further because high degrees of treatment are necessary for the environment
to assimilate the pollutants in a smaller area. Thus, utilizetion of the non-central
concept has the potentiazl of significaﬁtly reducing the total costs of wastewater
facilities in many communities by reducing the size or eliminating the collection
system and lowering the cost of treatment.

The most extreme non-central system would be one where each home and other
establishment were served by its own individual septic tank system. Unfortunately,
septic tank systems are nearly always considered as only an interim method of sewage

handling until sewers are available (11). The reason for this is because they are
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poorly understood and therefore, improperly designed, installed énd maintained.
This has led to many failures creating a lack of confidence in the systém.

The Small Scale Waste Management Project, however, has developed practical
design criteria and installation procedures for soil absorption systems (L, 26).

If these criteria are followed the septic tank systems can be expected to last 20
yeérs or more under most soil conditions. Thus, septic tank-soil absorption systems
should be seriously considered as an alternative.

Of course, the most cost—effective community systém will usually lie somewhere
between thé two extremes of central sewerage and individual systems. Either because
of econamies of scale or because site conditions are unfavorsble for individual
disposal systems, joint systems serving several homes may be constructed. The end

result may be a mix of several individusl and Joint systems.

Collection Alternatives

Small Diameter Gravity Sewers: To take advantage of economies of scale or to

avoid adverse sites, a nearby érea might be available for construction of a joint
system: Gravity or conventional sewers can be used to cocllect and convey the wastes
to the disposal site. To réduce the costs of gravity sewers, small diameter (L-inch)
pipes offer an alternative if septic tank effluents rather than rew wastes are col-
lected. The collection mains are joined by a typical gravity house connection coming
from a septic tank or, in those instances where the elevation of a property would
make it difficult to be served by a gravity system, without a large cut, the building
would be provided with a pump located in a chamber immediately following the septie
tank to elevate the effluent in to the system.

The individual septic tanks would provide non-central wastewater treatment by
femoving the larger solids from the waste. Therefore, very few solids would be

trensported in the mains allowing the use of smaller diameter pipe. Since cleaning
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eqﬁipment is not available for pipes smaller than h-inches in diameter, this is fhe
smallest pipe that should be used. 8Since sand and othér grit alsc would bhe removed
in the septic tenk, normal cleansing velocities need not be maintained, so the pipe
can be 1aid at a lesser grade. The b-inch diameter mains would be installed at a
minimum gradient of 0.67 percent, based on a minimum velocity of 1.5 feet per second
at half pipe capacity (22). Regular flushing to provide cleansing velocities (greater
than 2.5 feet per second) can be provided if necessary by collecting and pumping the
effluent from several homes at the upétream end of each main for periédic surcharging.
This type of collectién system has been used extensively in South Australia
without surchérging since 1962 with very good resuits. The pipe is sized assuming
a flow rate at 1/2 pipe capacity, on a gradient of 0.67 percent of 1.5 fps (22).
Under £hese conditions a lY-inch dismeter pipe can carry over 2000 gph. Assuming e

peak flow of 3 gph per person, the pipe can serve 670 persons.

Pressure Sewers: Where topography or soil cenditions maké gravity sewers costly,
pressure sewers may be more economical. Pressure seweré have been tried in several
places and have performed.favorably (6, T, 8). This system consists of 4 septic tank
at each building or cluster of buildings; which collects and treats wastewater, a
pump chamber with a submersible pump which receiveg the treated effluent from the sep-
tic tank and pumps it to a small diameter plastic main which has pressure-sustaining_
valves to insure that the main stays full at all times. Costs are reduced for pres-
sure sewers because the depth of cut is kept to a minimum with the main being loca-
ted Just below the frost line and following the contour of the land.

Pressure sewers are sized by selecting a peak deéign flow from hydraulic tables
based on the number of dwellings to be served. With the buildiﬁgs plctted on a pro-
file at their exset location and elevation, hydraulic grade lines for selecﬁed design
flows are drawn, starting at the discharge end of the sewer. The discharge head

required for each pump unit is the difference between elevation of the pump and the

£

o
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"hydrauliec grade line for the chosen main. The costs of providing larger mains are
compared to the costs of providing larger pumps. In general it is cheaper to provide
a larger size main than a larger pump (6).

Flexibility for growth is good since the smalles+t Pipe size used can accommodate
up to 20 homes befpre a larger main is necessary. TFurther pipe size increases are
necessary only by 30 dwelling increments (6). Such a system can easily be designed

to handle nominal growth.

Treatment and Disposal Alternatives

Various low-cost methods of effluent treatment and disposal can be used for
small community systems. Where soils are suit@ble, subsurface soil absofption flelds
or mound systems can be used. If the site is unsuitable for either of these, inter-
mittent éand filters can be used with the effluent being disinfected pricr to dis-
charge to surface waters.

Soil Absorption: A conventional sub-surface soil absorption field is sized

based on the estimated daily peak flow to be handled and the measured hydraulic con-
ductivity of the soil in which it is to be constructed (k). Experience has indicated
that a longer service 1ife can be realized if the infiltrative surface of the soil

is loaded uniformly and rested periodically. Uniform application can be provided by
Pressure distribution networks. To accommodate resting, additional fields should be
constructed to provide at least 1.5 times the necessary estimated area. This allows
for one or more fields to be "resting" while also serving as standby units in the
event of an emergency or community growth.

The mound‘system was develcped for use in some g0ils unsuitable for conventionsal
absorption fields. This system is sized according to the guidelines ocutlined by
SSWMP in the "Alternate Sewage Manual" published by the Wisconsin Department of Health
and Social Services (26). The effluent is slso uniformly distributed by pressure

distribution networks. Standby units should also be provided.
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Sand Mlters: "The intermittent sand filter is used where a site is unsuitable

for sub-surface disposal. It consists of a concrete structure containing sand 2 to 3
feet deeP over underdrains. The effluent is applied by flooding the sand surface at
regular intervals. The filter media should be concrete or torpedoc sané (effective
size 0.2-0.3 with a uniformity coefficient of approximately 3.0). Sand filters

lcaded with septie effluent at rates of 5 gpd/ft2 have been shown to produce effluents

with less than 10 mg/% BOD. and TSS if regular maintenance is provided (18). Access

5
to the sand surface is provided by removable insulated covers. Disinfection would
be necessary following the filters prior to dischérge.

It may be that after consideration of these and other alternatives central
sewerage is the best solution. Generally speaking, however, most small communities

can meke use of one or & combination of alternative systems to achieve a more cost

effective sewage handling facility.

PREVIQUS CASE STUDIES

Two studies have pointed out the savings that can be made by a noﬁ—central
facility. One prepared by an engineering firm compared the costs per connection for
a conventional system and individual septic tank sysiems (19). Assuming an 80 percent
funding level for eligible costs of collection, transport and treatment (75 percent
federal funds, 5 percent state funds), & total yeariy cost of $259 per comnection
for the community facility was estimated. This compares with ﬁ total yearly cost
of $24k per connection for individual septic tank systems. The individual systems
were assumed to be entirely financed by the homeowner with 70 grants in aid._ This
simple analysis also assumes every lot has soils suitable for installation of a
conventional septic tank system. This condition is doubtful, but the Tigures do
indicate the large savings that can be made if central menagement of individusl

systems would qualify for construction grants. The engineers concluded, however, that
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given the current'funding levels that ". . . municipalities are better advised to

construct collection, transport and treatment facilities than to attempt to rely on
individual systems" (emphasis added) (19). This decision was clearly influenced by
a general lack of confidence in septic tank systems rather than on economics alone.

The second study is more in depth comparing costs between severzl alternstives.
It is supported by funds frqm the Wisconsin Department of Natural Resowrces through
the Northwest Wisconsin Regional Planning and Development Commission to determine

-if more'cost'effective alternatives.to central sewerage for small communities

exist (2). A small lakeshore recreational community was chosen.for this study. The
alternatives considered for colleetion included conventional 8-inch minimum gravity
sewers, U-inch gravity sewers collecting septic tank effluent, pressure sewers,
vacuum sewers, and holding tanks. Treatment and disposal alternatives considered
included a central septic tank-soil absorption field, central soil absorption field
(individual septic tanks), stabilization lagoon, and a physical-chemical package
plant for treatment. The éystem would serve 62 seasonal residential units and 8
permanent residential units. No individual septie tank systems were considered, The
cheapest alternative was found to be pressure sewer collection to a central septic
tank-soil absorption field. A complete cost comparison is given in Table VI.

Both studies show the traditional commitment +to central systems, even though non-
conventioral alternatives are considered. In the first, publicly owned conventional
central sewerage was compared to individually owned septic tank systems. The second
study only considered g ﬁublicly owned central system. In both ecases the more cost-
effective facility might rather be a mix of individual and Joint systems all under
public ownership. Public owneréhip would make many components of each system within
the facility eligible for construction grants and provide proper and religble mainten-
ance needed for long life systems. It is this concept of public ownership end manage-
ment that may be the greatest deterrent to the consideration of a mix of systems be-

cause it is relatively new and untried.
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MANAGEMENT ALTERNATIVES FOR NON;CENTRAL SYSTEMS
Thqugh relatively untried, the use of individuel or several jointly used on-
site treatment and disposal systems does not exclude the use of central management.
There are several methods of exerting public (or in some cases private) central
management over such facilities. The powers needed by entity to properly menage a
non-central facility are siﬁilar to those powers needed to manage a conventional
community system. Some of the methods have been successfully applied in wvarious

locations in the United States.

Powers Needed by a Management Entity

Necessary Powers: Any management entity which endeavors to effectively admin-

ister on-gsite wastewater disposal systems must have the power and authority to

perform vital functions. The entity should be sble to:

1. Own, operate, manage and maintain all wastewater systems within its jurisdiction.

The entity must be empowered to acquire by purchase, gift, grant, lease or rent both
real and persqnal'property. It must also have the authority to plan, design, con-
struct, inspect, operate and maintain all types of on-szite systemé whether the

system ig & typical individual septic tank system or a more complex system serving

a group of residences. The entity should have at least these "ownership and opersation"
powers within its boundaries but it should not be limited to providing services only
within its boundaries. The entity may be given extra territorial Jurisdictional
authority to operate, maintain and perhaps own such systems outside of the entities

boundaries by state statute, by case law, or as terms under s contract.

2. Enter into contracty, to undertake debt obligations either by borrowing and/or

by issuing bonds and to sue and be sued., These powers are more than mere legal

niceties because without them the entity would not be able to acquire the property,
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equimment and supplies and services necessary to construct or operate the individual
or jointly used on-site systems.

3. Raise revenue by fixing and collecting user charges and levying special assess-

ments and taxes. The power to tax is limited to various public or quasi-public

management entities. In lieu of taxing powers, the non-govermment management enti-
ties must have the authority implied or directly granted to set and charge user fees
to cover administrative costs.

k., Plan and control how and at whet time westewater facilities will be extended

to those within its jurisdiction.

Additional Desirable Powers of a Mansgement Entity:

 Though not necessary to provide adequate mansgement of & non-central facility,

two additional powers are desirable. These are that the entity be able to:

1. Make rules and regulations regarding the use of on-site systems and provide for

their enforcement through express statutory authorization. To promote good public

sanitation, the entity should be empowered to require the abatement of malfunctioning
systems and to require the replacement of all such systems, all according to the
plans of the entity. This power, however, may already be inferred from the statutory
authorization to operate a system.

2. Meet the eligibility reqpiremgnts for hoth loans and grants in ald of construction

from both the federal and state governments. While it is obvious that a management

entity can function without being eligible for these loans and grants, the viability
of the "non-central" system is strengthened when grant money is used to offset some
or most of the costs to the families served by the entity. This is especially true
considering that low income rursl families typically can ill-afford to finance the
entire cost of their sewersge system. Experience has shown that low-income families
cannot pay wastewater bills in excess of $7.00 per month or a combined water-sewage

bill of $1L4.00 per month (9). This rate is difficult to reach without benefit of
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public subsidy. The inequity should be especially obvious to most non-rural resi-

dents who typically pey considerably less than this amount.

Types of Acceptable Management Entities

The types of entities which could manage & non~central facility vary from state
to state. The various state constitutions, state statutes, administrative agency
?ules and regulations must be examined on a state by state basis, to determine which
types of entities are authorized tp manage on-site systems. In addition, the case
law (essenﬁially interpretations of state laws made by the courts) must be checked
to determine if the courts have construed the constitution, statutes or regulations
to give or remove the suthority to manage.such a system from.a_possible'entity.

No such exhaustive study of all state constitutions, statutes, regulations and
case laws is known, though an attemptfto determine the authorization on a state by
state basis was compiled on the basis of responses to a survey questionnaire in
Guide to State and Federal Policies and Practices in Rural Water-Sewer Development
(Q0) The following listing consists solely of a general discussion of various
entities with no attempt made to_identify which entities are permitted in each state.
The.éntities mey be enumerated as follows:

(1) Municipalities. While this term has meny and various legal definitionms,

it is used here to include only incorporated cities and'villages. The municipal
charter granted to the city or village must authorize the administration of water
and sewer services as a permissible govermental activity. In addition, most states
provide this same authorization to cities and villages in the state statutes desling
with municipal law. Generally, these statutory provisions detail the procedures to
be followed in supplying these services. Thus, both the municipal charter and any
_and all applicable muniecipal law statutory language must be checked to determine the

extent of this entity's authority to own and operate non-central systems., However,
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this entity is clearly most frequently used for this purpose. o

{2) Counties and Townships. While the general authority of counties in the

U.S. ranges from just a boundery drawn on a map to complete home rule powers border-
ing on that of a sovereign, the county may be empowered to own and operate the non- 2
central system. The authority of both the counties and townships is set out in each
state's statutes and laws which must be reviewed to determine whether either has

been granted sufficient authority. 2

(3} Special Districts.  There are many special purpose districts which are

given the requisite authority to properly perform as central management entitles.

These districts are quasi-governmental in nature with their autheority generally set IS
out in the state statutes or state laws. Because the district is often included in
the statutory definition of "municipﬁlity," however, the authority of such a district
is expanded and hence it is necessary to examine the state's statutes on municipal
law to determine the real extent of the district's power.

Single purpose special districts established for the purpose of dealing with
public sanitation will typically have sufficient euthority to manage non-central
systems. Multi-purpose districts which have a primary purpose other than public
sanitation might alsoc have sufficient authority. While districts may hafe many
different names, e.g., sanitation district, service district, sanitary district, i
ete., the authority of the distriet is determined by the underlying statutory
langﬁage and not its name.

(4) Privete Non-Profit Corporations. Privately owned non-profit entities &

must be incorporated as non~profit corporations in the state in which they seek to
perform management functions. Depending on the laws of the individual state and

the services to be provided, these corporations may be considered to be public util-
ities, and as such would have to comply with the laws and regulations of the state's

public service or public utility commission. The authority of this type of entity



would be contained in its charter of incorporation and in the applicable public

utility law of the particular state.

{5) Rural Electric Cooperatives. In some states REA co-0ps are authorized to

perform the functions necessary for proper administration of non-central systems.
The authority of these co-ops is contained, in part, in each state's statutes.

{(6) Private Profit-Making Businesses. Profit oriented entities may consist

of a business incorporated to supply sanitation services or a partnership or a sole
proprietorship. Regardless of the type of business, the state public service or
public utility commission would usually regulate it. The suthority of the private
profit business is limited by any public utility laws or applicable regulations of
the commission.

| (7) Others. There are a few other iypes of entities which might be authorized
in some states to own and operate non-central systems. For example, systems in-
stalled on Native American reservations would probably not fall within any of the
six types of entities listed above but, instead, would be controlled by the U.S.
.Public Health Serviece. PFurther, some statés such as Wisconsgin have s strong history
of cooperatives and it appears that Wisconsin law would possiﬁly permit a co-op

(other than a REA) to function as a management entity.

Examples of Central Management of Non-Central Systems

The following list of examples of the use of central.management entities to
administer non-central systems is not exhaustive, but is instead simply intended to
be illustrative of the state of the art in central management. In at least half of
these examples, the management entity is public or quasi-public; however, few of
these entities both own and operate each system of the facility.

The case histories are drawn from California and those project areas affiliated

with the National Demonstration Water Project (NDWP). The reason that Claifornia
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is in the vanguard of the movement away from conventional central systems fto central- .
1y managed ﬁon—central systems to serve rural or disperse areas, 1s due, In part, to "
the efforts of Dr. John T. Winneberger, a septic tank consultant. Dr. Winneberger
is & strong advocate of the septic system as an alternative to the sewered conventionalgi
sewage treatment plant, and for the past few years has proselytized Californis offi-
cinls to the district or public menagement approach to non-central systems (25).

The NDWP rivals Dr. Winneberger's fervor in recognizing the centrally mansged
non=-central systems as the preferred alternétive to the typically more costly central
system in rural or diffusge areas. The NDWP program developmental activities‘were
originally funded by the Office of ZFconomic Opportunities to establish & method of
rural water development. The method developed consists of central management of a
non-central system of individual wells and wells serving clusters of residences for
a community water supply. Since the original development of rural water systems,
the NDWP has expanded its concern to the development of a method of rural wastewater
treatment and disposal. Essentially, the method consists of the same central manage-
ment of non-central systems. However, the NDWP has, in general, shown some hesitancy
to rely on public central mansgement entities; instead, it espouses the use of
_private entities, especially non-profit corporations.

The examples of central management of non-central systems are as follows:

(1} Californis

{a) BSanta Cruz County Septic Tank Maintenance District. The primary

function of this entity, as the name implies, is the inspection and
pumping of =all septic tanks within the district. The district is
empowered to establish and collect a monthly cherge or to obtain
payment through taxes. Provision is made that the individual system
ovner will bear the cost of "exceptional" pumping (defined as more

than one pumping in any consecutive 3 year period), as well as the
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cost of repaliring or replacing a poorly functioning system. T§
provide this service the county board of supervisors is required to
contract out the inspection and pumping sefvices.

This distriet is not given the authority to own systems and,
it does not perform soil studies of indivi&uél’sites, nor offer
individual designs. Without actusl ownership of the systems, the
district is ineligible for most construction grants or loans. Also,
by not providing individual site evaluation and system design, the _
district loses cogtrol over the effectiveness and reliability of the
systems it seeks to maintain, sinece this burden falls upon the county
health department. In these respects, this district is scmewhat
limited.

(b) Georgetown Divide Publie Utility District (GDPUD). This district is

located in Fl Dorado County, California. It employs one full time

environmentalist. By legal arrangements through the formation of a

gpecial sewer Iimprovement district withiﬁ-the GDPUD, the Auburn Lake

Trails subdivision is receiving central managemeht gervices from the

GDFUD. fhe district's environmentalist is authorized to:

1. Perform feesibility studies on lots within the subdivision to
evaluate the potential for the use of individusl on-site systems;

2. Design specific kin'ds of on-site systems to serve the individusl
sites;

3. Monitor the installation of all systems within the subdivision;

L. Inspect and maintain the systems after installation; and

5. Monitor water quality to determine the effect of the individual
systems upon water lesving the subdivision.

This distriet also may require the installation of public sewers
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when and where necessary. Currently, one area of the subdivision is

already sewered. More sewers may be required but the build out rate

of this recreational subdivision is about 3 percent/year; thus, the

need for additional sewers will be determined sometime in the future. p
The functions performed by this district border on almost complete

central management of non-central systems. The only limitation appears

to be the fact that the district does not own the individual systems. o

Bolinas Community Public Utility District (BCPUD). This district

recently constructed a conventional sewer system to collect and treat

the wastewater from the more populous area of Bolinas while individuzl e

systems are used in the less densely populated areas. The distriet

has performed several management functions such as surveying all

existing systems within the distriect, establishing design requirements £

and has proposed to monitor the construction of all systems, maintain

the systems and monitor water quality in the district'F watershed.

Further, in an effort to preserve and protect the effectiveness of oy

the area for individual soil disposal systems, the district has

proposed to require permits for excavation, filling or grading within

the district. iy
'There has been a legal question involving the effect of overlap-

ping county (Marin) and district jurisdiction in the area of individual

on-site systems, however. Lack of resolution of this guesticn has

impeded this district in the management of individual on-site systems.

However, it is anticipated that this districet will appfoach the GDPUD

in the degree of central management of individual systems, lacking

only ownership of the systems themselves.
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National Demonstration Water Projects

(2)

(b)

Guyandotte Water and Sewer Development Association (GWSDA).

This program, locafed in Logan County, West Virginia, involves

several discrete individual projects. The first project planned

is to supply both water and sewer service to 250 families in Big
Creek. The wastewater treatment system, as proposed, dces not
contemplate the use of individual systems but will use a combination
of gravity and bressure lines and a single central tregtment facility.
While this would appear to be a central system the necesgity of a
pump at each residence or group of residences served by the pressure
sewers tends to put this faeility under the rubric of non-central
facilities. Owmership, maintenance and operation of these pumps
located at individual residences, is best handled by a central mansge-
ment entity meking it similar to individual on-site systems.

The entity used to manage the facility_at Big Creek is a public
service district as provided fér by West Virginia law. Other public
service districts have been approved fof additional projects in the
Guyandotte area with the GWSDA Associstion contracting to provide
operation and maintenance services to each of the public service
d;stricts. It is this central management provision for operation and
maintenance that makes this program of such interest. In effect, what
is proposed is the provision of central management services +o g group
of discrete, separate central systems.

Lee County Cooperative Cliniec. This program is administered by a

rural health facility. There are 4 development areas in the current
plan. The Poplar Grove srea is s community which is experiencing a

severe health problem due to septic tank failures. A sewer improvement
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district, a public central management entity, has been formed to -
administer the Poplar Grove project. At this time, the improvement
district hopes to qualify for an EPA grant in aid of construction as

the districet plans to construct & conventional systenm. Again, despite P
the fact that the program proposes to use a central system, it is

gtill of interest since the Lee County Co-op apparently will provide
central mansgement services to several discrete, separate albeit .
conventional central'systems.

Cooperatives Water and Sewer Association (CWSA). This association

consists of a partnership of I rural electric cooperatives which 3
serve 18 counties in the northwest Florida panhandle. A recent
amendment to the Florida statutes permits these co-ops to own and
operate both water and sanitary sewer systems. The advantages of
extending the vast experience of the co-ops in the field of rural
electrification to managing water and sewer systems is obvious.

For example, they already have the managerial talent to bill for
gservices and supply operation and maintenance services so, in most
cases, the addition of these other utilities to their basic respon-
gibility of supplying electrielty would Be the most cost-effective
method of providing water and sewer services to the riral areas.

As noted in a previous section, rural electric cooperatives
might not have ﬁhe authority to perform the necessary management .
functions. The state law in the stete in question must be examined.

This CWSA program certalnly warrants further attention due to the

natural meld of sewer and water supply with the existing co-ops.
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If a munieipality is given statutory power to construct sewers, this authority -
is generally viewed as a grant of power to adopt plans, to acquire land and easements
and to perform other functions necessary for implementation of its basic authority

to construct sewers. Also, the right to use the public facility is typicelily

e

subject to reasonable regulation by the municipality. Connections to the public
sewer often can be reqﬁired by the municipal regulatory authorities.

. Special purpose agencles or distriets are generally regarded as a govermmental s
corporstion of limited power similar to a municipal corporsticn (1). The powers of
these districts, however, are determined 5y the terms of the statutes under which
it is organized. They do not have the broad genersal authority of a municipsal 3
corporation. Usually the districts have no authority that has not been specifiecally
granted, but they are authorized to sue and be sued, to enter into contracts, to
borrow money and issue bonds; to levy special assessments and to exercise the power
of eminent domain (1).

A more complete discussion of the statutory authority that each of these
entities has in Michigan, Minnesota .and Wisconsin is given in Appendix A.

DEMONSTRATION OF A NON-CENTRAL WASTEWATER FACILITY
FOR WESTBORO, WISCONSIN

To determine if a non-central wastewater facility could significently reduce e
the total annual costs from these of a conventional central faecility, a small communi-
ty was sought for a demonstration study. The unincorporated community of Westboro in
Taylor County Wisconsin was selected because it ig typicel of hundreds of smell rural
communities in the Midwest that are in need of improved wastewater treatment and

disposel facilities but are unable to afford conventional sewerage.
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Possible Management Entities Available in Michigan, Minnesota and Wisconsin

The authority to manage public wastewater facilities may be exercised directly
by the state without calling on any of its subordinate agencies of govermment.
However, the state mey delegate this authority to one or more of its political sub-
divisions (municipalities) or to special agencies (districts) created for the purpose
of dealing with sewerage. Statutes permitting such delegation of authority have
frequently been upheld and are not usually an uncdnstitutional delegation of the
legislature's power {(1).

The enfities most likely to be used in Michigan, Minnesota and Wisceonsin for
management of non-centrel systems are (1)} incorporated cities and villages,

(2) unincorporated units of loeal govermment, i.e., townships and counties, and
(3) speciel purpose districts. Each of these entities have a&equate suthority to
effectively manage a non-central system in any of the three states; however, the
special purpose district would probably be the preferred entity.

Cleasrly, one function of aﬁy municipal corporation (a term typically meaning
cities and villages but probably including counties and sometimes towns as quasi-
municipal corpofations) is the construction and meintenance of sewers. (Note that
much of the statutory language uses the generic term "sewers" but in almost all
states the courts have consirued sewers to encompass the treatment and disposal
facilities as well.) Statutory authority to construet a public sewer does not
generally require that the sewer be avallable to the entire muniecipality. UNor does
the mere fact that the facility is publicly owned weive the limitations imposed by
the constitution or other statutory lénguage. For example, the municipal corpora-
tion has no rigﬁt to locate sewers on private property unless that right is obtained
by contract or by the use of its granted power of eminent domain. This authority
to enter into such contraets or to use condemnation must be granted by direct

authorization or implication, however.
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Description of Wegtboro

Westboro is located in Taylor County, Wisconsin within the upper Chippewa River
Drainage Basin. (See Figure 1) It is approximately 45 miles northwest of Wausau,
Wisconsin and 16 miies north of Medford, Wisconsin st the intersection of County
Trunk D and Olq State Trunk Highwey 13. The New State Trunk Highway 13 by-pass lies
approximstely 1/2 mile to the west. BSilver Creek flows gouthward to the east of the
town center and then turns westward along the southern edge of Westboro. (See figure 2)

The soils in and around Westboro are primarily loamé end silt loems of the Amery,
Freer, Santiago and Comstock series (17). These are deep, well to somewhsat poorly
drained soils lyinglover sandy glacial till. Along the western bank of Silver Creek
Just_north of County Trunk Highway D thick deposits of well graded sand exist. These
lie within a.benph approximately 25 feet sbove the acreek. Séuth of CTH D the land
is low with mucky peat soils predominating. Similar soils are found to the southwest.

(See Figure 3)

Westboro was established 83 & permanent community in the late 1850's as &
result of tﬁe lumber industry. The Wisconsin Central Railroad reached Westboro on
its way north in 1873 ang by 1900 the population had grown to asbout 900. With the
decline of the lumber industry the population also declined. The present population
is 200 persons. A cheese factory, a small machine tool company and a sawmill em-
ploying a total of 10 to 15 people remain in town.

The 1970 census showed that the population of the township hed decline@é 40 per-
cent during the previous ten years, but since that time, there have been signs of
growth and stability, A Proposed church, new ballfield facilities, new sidewalks
and a recently reopened grocery store all indicate community stability. The popula-—
tion of Taylor County on the whole has been increasing at a rate sbove that of
Wisconsin in general and sbove the U.S. average (24). Westboro will certainly feel

the effects of this located close to Medford, the county seat of Taylor County.
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Wastewater Facilities in Westboro

The community of Westboro has no municipal wastewater collection or treatment
facility. There are 94 buildings located in the community, of which 69 are occupied,
including a school, four churches and several commercial estéblishments. All are
served by private wastewster disposal systems. A 1971 survey by the Wisconsin Depart-
ment of Natural Resources showed that 80% of the septic tank systems were discharging
wastes above ground. Many of the systems were found to be interconnected by drains
which discharged direetly into Silver Creek (5). This situation was decla&ed a
nuisanée and a menace to heslth and comfort, as well as the public rights in the
' Upper Chippewa River Basin. Consequently, DNR issued an order to Westboro to con-
.struct & community collection and trestment system or to stop all private homes from
dischai-ging wastes into Silver Creek (27).

Subsequent well monitoring since March, 1975 has shown gome groundweter contami-
nation to be ceceurring. Of approximately 30_wells sampled seven were shown to be
bacteriologicaliy ungafe, one of which has consistently high nitrate concentrations
ébove 10 mgN/2. While the source of contamingtion has not been traced directiy to

improperly functioning septic tank systems they are suspected.

Proposed Central Sewergge

Because the soils and lot sizes prevent the replacement of most of the failing
septic tank systems, a publie Tacility is needed. Westhoro Township contracted with
an engineering firm to complete a facilities plan to abate the water pollution prob-
lem within the unincorporated community. The firm investigated two alternatives,
gravity collection to an extended aserstion package treatment plant and gravity
collection to a two cell lagoon. Both plans would serve only 60 of the 69 occupied
buildings. Homes to the north of town near Appalooss Lane and those east of Silver
Creek in Queenstown would not be served. (See Figures 4 & 5) The construction costs

estimated in 1967 were $124,900 for the collection system required for both alter-
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netes, $59,400 for the package plant for the first alternate excluding costs of a
30 day effluent holding pond required by DHR and $109,900 for the stebilization
lagoon for the seccond alternate. l

Considering the waste stabilization pond as the more feasible alternative the
total project cost updated to 1975 dollars is $245,313 or approximately 4,088 per
building served {excludes engineering fees and contingencies). Hookup costs
estimated to be $450 per building would be additional. The community found these
costs to be beyond their means so the residents formed a sanitary distriet, "Sanitary
District No. 1 of the Town of Westboro" and applied for Federal EPA grants in aid
of construction. (See Figure 2) Their priority for receiving funding, however, is
very low. As of February 1976 Westboro was 318 on the list of 420 to receive 75 per-
cent of eligible costs of construction of the treatment plant and interceptors and
398 to receive similar funding for the sewers. This virtually rules out the possi-

bility of obtaining a community facility for several years (13).

- Alternative Non-Central Facilities Bvalusted

Having a sincere interest in abating their problem the residents of the Westboro .
Banitary District agreed té cooperate with the Small Scale Waste Management Projeet
to develop an alternate plan which might be a more cogt-effective facility. The
commissioners agreed to seriously consider implementing such a plan if it did prove
to be less expensive.

To reduce the size or eliminate the collection system, the community was divided
into natural groupings of buildings for the consideration of various aslternatives.
Five groupings were made: (l) Front Street.area, extending from Silver Creek north
to the cemetary and from Second Street to the railroad tracks, (2) Grossman's Addition
including the aree west of Second Street and the school, (3) Joseph's Addition,

(4) Queenstown and (5) Appalooss Lane including the scattered houses north of the
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Front Street area. (See Figure 6) Each ares was considered separstely and in combi-
nation with adjacent areas to develop the most cost-effective system.

Collection systems were considered to be the best alternatives for the Front
Street area which includes the business district. This area is primari;y divided
into small 150' x 50' lots. Most of the lots are developed leaving little area to
construct new individual septic tank systems. Joseph's Addition is a low lying ares
with poorly-drained soils. Individual mound systéms could be installed but a common
system would be more cost-effective.- 4 similar condition occurs in Grossman's Addi-
tion area where individual systems could be installed but becanse of the density of
homes, & common system offers the greatest advantage.

Several alternatives were considered for these areas. Because of the limited
disposal sites available, it was appropriate to combine the Front Street and
Joseph's Addition areas, with disposal to the sand bench along Silver Creek east
of town. Both pressure and small diameter gravity sewers collecting septic tank
effluents were evaluated for these combined areas. Four alternatives were evaluated
for Grossman's Addition. Because of topography, grévity collection to a point
southwest of the school is well suited for this ares. Disposal alternatives con-
sidered were soil absorption, sand filtration with chlorination before discharge to
Silver Creek and pumping to the Front Street and Joseph's Addition gravity system.
The fourth alternative was a pressure collection system, alsc combined with the
Front Street and Joseph's Addition pressure system.

The remaining Appaloosa Lane and Queenstown areas are too sparcely deveioped
to warrant collection systems. At present, individusl systems are the best alterna-
tive. Homeowners in these areas have large holdings with soils that are suitable
for either a conventional or mound disposal system.

In summary, the non-central alternatives evalusted were:
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Adternate 1
Part A: Grossman's Addition - Small diameter gravity sewers discharging to a
soil absorption field west of the school (design load of 10,000 gpd).
Part B: PFront Street and Joseph's Addition -~ Small diameter gravity sewers
discharging to a soil absorption field northeast of Joseph's Addition (design
load of 20,000 gpd).

Alternate 2
Part A: Grossmen's Addition - Small diameter grafity sewers discharging to a
soll] absorption field vest of scheool (deéign load of 10,600 gpd).
Part B: TFront Street and Joseph's Addition - Pregsure sewer discharging tc a
soil absorption field northeast of Joseph's Addition (design load of 20,000 gpd).

Alternate 3 (Figure T)
Part A: Grossman's Addition - Small diameter gravity sewers discharging to
intermittent sand filters west of the school with chlorine disinfection before
disposal into Silver Creek downstream from the community (design load of 10,000
gpd).
Part B: Front Street and Joseph's Addition ~ Small dismeter gravity sewers
discharging to a soil absorption field northeast of Joseph's Addition (design
load of 20,000 gpd)}.

Alternate & (Figure 8)
Part A: Grossman's Addition - Small diasmeter gravity sewers discharging onto
intermittent sand filters west of the school with chlorine disinfection before
disposal into Silver Creek downstream from the community (design load 10,000
grd).
Part B: Front Street and Joseph's Addition - Pressure sewers discharging to a

soil absorption field northeast of Joseph's Addition {design load of 20,000 gpd}.
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Alternate 5 (Figure 9) )

Small diameter gravity sewers serving all areas to a soil absorption field
northeast of Joseph's Addition (design loed of 30,000 gpd).

Alternate 6 (Figure 10) e
Pressure sewers serving all areas discharging to a soil absorption field

northeast of Joseph's Addition (design load of 30,000 gpd).

Faeility Selection

Final selection of one alternative over several others depends on three criteria:
envirommental impact, total cost and system reliability. The first two are obvious = 7
since it is the goal of the engineer to design a facility which will protect the
enviromment for the least cost. Judgments must be made as to whether additional
envirommental protection warrants added facility costs but much of this can be Eeci- o
ded cbjectively. System reliability is less objective, however, and is influenced
by the engineer's pasgt experience. It is often more s confidence factor, which will
eliminste some alternatives from consideration because they are not felt to be viable.
This factor is what usually eliminates septic tank systems from consideration. Each
of these must be weighed in the finsl selection.

The "Non-Central” Alternate #5 was sgelected as the best facility after weighing

each criterium, though scme sssumptions made in the analysis must be proven through

experience, This facility is a system of small diameter gra#ity sewers with final

effluent disposal in a single scil sbsorption field. (Figure 9) Pretreatment

would be provided by individuel septic tanks at each home. Homes outside the col-
lection system would be served by individual septic tank systems. This facility
appears to be the least costly and more envirommentally sound than the other alter-
natives evaluated. The reliability of this type of facility has not been established,

but its selection is warranted because it is designed from extensive experience
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with smaller systems and its cost and environmental iméact are'a significant im-
provement over the conventional central facilities. Cost comparisons were made
using present worth analysis. Present worth is equal to the initial cost plus the
amount of money which must be invested at the present time to cover the costs of
operation and maintenance over the life of the system. A lifetime of 20 years
with an annual interest rate of T percent was used in thesze computations.

A summary of the estimsted present worth of each alternate is presented in
Table VII. To make a fair comparison of costs, the Eonventional central facility
alternates were redesigned to conform with present regulations and gite conditions.
Private individual system construction estimates were also indluded for theose
homes not served by the conyentional alternates. While the cost of replacing these
septic tank systems would not be borne by the Distriet in the case of the conven-—
tional system their inclusion provides a fairer compa}ison between the "Central"
and "Non-Central" alternates. Hookup costs are not included, however. They are
estimated to be $450 per service connection for the "Central" alternates and no
more than $100 per connection for the "Non-Central alternates. This savings must
not be overlocked.

"Non-Central” Alternate #5 is estimated to be the least costly of all the
alternatives evaluated. The present worth of Alternate #5 is $266,416 or approxi-
mately $3861 per household, as compared to $318,336 or $461k per household and
$333,799 or $4838 per household for the "Central" Alternates #1 and #2 respectively.
Thus, the non-central system results in a 17 to 20 percent savings over the conven-
tional facilities.

The environmental impact of "Non-Central" Alternate #5 should be minimal. Only
nitrogen in the form of nitrate is expected to leach throuéh the scoil to the ground-
water in amounts that mey be significant. With the field's location near Silver

Creek much of the nitrate will probably flow into Silver Creek increasing its nitro-
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TABLE VII. SUMMARY OF PRESENT WORTH COSTS OF ALTERNATE FACILITIES

"CENTRAL" SYSTEM ALTERNATE #1
Extended Aeration Treatment Plant

Collection $136,295.00
Treatment 170,065.17
Individual Systems 11,976.23
$318,336.40

"CENTRAL" SYSTEM ALTERNATE #2

Raw Sewage Stabilization Pond

Collection $136,295.00
Treatment 185,528.00
Individuasl Systems 11,976.23

$333,799.23

"NON-CENTRAL" ' SYSTEM ALTERNATE #1

Part A: Grossmen's Add. - S.D. Gravity Sewers
' to Soil Absorption
Part B: Front St. & Joseph's Add. - S.D.
Gravity Sewers to Soil Absorption

Part A $124 4sh, 64
Part B 1k5,229.00

Individual Systems 11,976.23 _
$281,659.87

"NON-CENTRAL" SYSTEM ALTERNATE #2

Part A: Grosmman's Add. - 5.D. Gravity Sewers
' to Soil Absorption
Part B: Front St. & Joseph's Add. - Press.
Sewers to Soil Absorption

Part A $12k LSk, 6k
Part B 185,308.00
Individual Systems 11,976.23

$321,738.87

"NON-CENTRAL" SYSTEM ALTERNATE #3

Part A: Grossman's Add. - S.D. Gravity Sewers
to Sand Filters

Part B: Front St. & Joseph's Add. - S.D.
Gravity Sewers to Soil Abscrption

Part A $148,038.00
- Part B 1k5,229.00

Individusl Systems 11,976.23
$305,243.23



-55-

’ SUMMARY

The demand for less costly wastewater facilities for small comanunities or
fringe areas is increasing. Regulatory officials and enginéers are realizing that
if the goals of the.Federal Water Pollution Control Act are to be met more practical
facilities must be developed for small communities and subdivisions.

The objective of this study supported by the Upper Great Lakes Regional
Commission is to develop a more costneffective facility for the unincorporated
community’ of Westboro, Wisconsin. The plan developed indicates that up to a 20
percent savings can be realized over a conventional collection and treatment
facility. The proposed system utilizes on-site techniques under central management
by Westboro Sanitary District to achieve this savings. This plan has been accepted
by the Wéstboro Sanitary District and construction is scheduled to begin in Fall,
1976.

- A three-year monitoring program is proposed to determine the capabilities and
‘limitations of this system. Funds have been granted by the Upper Great lakes
~ Regional Commission fo construct monitoring stations and perform ssmpling for the
first year. Preconstruction backgrouﬂd envirommental data and post-~construction
monitoring will be done. fThe mechaniecal rerformance, as well as the m&nagement
entity functioning, will be observed.

Though the results of this study indicate that significant savings can be
made by investigating other alternatives to conventional severage there are
several deterrents to their widespread acceptance. Biases of engineers, regulatory
agencies and funding agencies favor central gravity sewers and treatment plants.
Probably one of the greatest deterrents to the use of such facilities is technical
knowlédge and experience with the performance of relatively untried techniques.

Innovative designs take more time to prepare and have more risk associated with
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them. Since engineefing fees are usually based upon a2 percentage of the construc-
tion costs there is little incentive to be innovative. The engineer gets paid less
for doing more work and at a greater risk. More facilities like this need to be
constructed and monitored to gain familiarity with non-central systems.

Regulatory agencies also favor conventional systems, due to confidence in
tried and proven methods. Innovative designg take more time to approve. The
engineer is then more likely to design a facility thet would create fewer stumbling
blocks.

Anothgr deterrent to acceptance of such facilities is the gquestion of whether
this type of plan would be eligible for federal and local construction grants.
Certainly there is bias in favor of conventional sewerage, because of present com-
ponent eligibility guidelines. Thus, while'a conventional facility may be more
éostly because of its eligibility for construction grants, it becomes less cosily
to the subscribers. This bias is wasteful of tax dollars, as well.as environmentally
unsound, for it encourages communities to delay abatement efforts until funding
is available.

Obviously, what is needed are additional planning studies of this nature, with
- several communities each having different characteristics. Such studies would
provide a data base to develop planning guidelines to determine the most cost-
_effective facility. Construction of several facilities would also increase exper-
jence with system performance. If it can be demonstrated that non-central facili-
ties are effective, regulatory agencies may see the need for a change in grant.

eligibility guidelines.
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AFPENDIX A

MANAGEMENT ALTERNATIVES FOR NON-CENTRAL SYSTEMS
IN MICHIGAN, MINNESOTA AND WISCONSIN

The entities.most likely to be used in Michigan, Minnescta and Wisconsin for
manegement of non-central systems are (1) incorporated cities and villages,
(2) unincorporated units of local government, such as townships and counties and
(3) special purpose districts. Each of these entities have adequate authority to
effectively manége-a non-central system in each of the three states; however, the
special purpose district would probably be the preferred entity.

The statutes in the three states were reviewed to determine whether or not
_ éach entity has sufficient guthority to manage non~-central systems., Case law was
examined to the extent that it might distinguish or limit the entity's underlying
enabling statutory language. Powers of each of the three types of entities are
discussed, but only one special purpose district from each state isg included, though
others might exist. The one chosen is felt to be the most appropriate to own and

operate non-central systems.

MICHIGAN

Cities

As 8 provision of the Michigan Constitution, any city (or village) may acquire,
own, operate within or without its corporate limlts, faciiities fﬁr supplying sewage
disposal to the inhabitants {Mich. Const., Art. T, sec, 24). OF course this consti-
tutional provision is not self-executing, and requires implementation by legislative
act. Thus there must be statutory authority, as well.

There are several statutory provisions which give cities (and villages, town-
ships and in some instances counties) the authority to secquire sewers and sewerage
facilities by gift, grant, purchase or condemnation within or outside theif territory

{123.201 and 123.241), 'The definition does not appesr to exclude non-central systems.




The city (and village, township and county) appears to be authorized by sec.
123.242 to issue genersl obligation bonds and mortgage bonds.

These same municipalities are authorized to make all necessary ruies to govern
the use, operation and control of the sewerage syshems (123.2h3); Inherent in this
is the power to control the extension of services, as well. Also, under this same
sectioﬁ these municipalities ﬁay astablish user charges to be paid by each person
served.

Lastly, sec. 123.249 provides that the authority given in sections 123.2Lh1-.249

shall be in addition to and not in derogation of any power given to counties, cities,

villages and townships.

Inherent in each city's status as a body corporate is the legal standing to
sue and be sued. PFurther, there is an implied power to contract because of the
status to sue and be sued and because this pdwer is needed to accomplish the
expressly granted powers.

Under a new state grant program, cities (and villeges, townships and counties)
are eligible for state funds for sewers and sewege facilities. Also,mit geems cer-—
toin that cities {and the other units of local government) would be eligible for
federal funding under PL92-500.

There remain two unresolved questions for cities. It appears that those with
home rule charters mey under sec. 117.4b levy special assessments. Also it seems
that small cities (of the fourth class) may use special assessment (LOL.7 et seq.

end 110.7). The practical effect of this statutory wording is not known.

£
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CITIES - MICHIGAN

Necessg;x(Desired Powers: Express Statutory Authorization

1. Own, operste and masintain 123.201, 123.241
non—¢entral systems

2. Power to: Contract inherent
Incur indebtedness 123,242
Sue/be sued inherent
Condemnstion : 123.2h1
3. Revenue: User charges : 123,241
Bpecial assessments 117.kb
Taxation inherent
L. Control extension of services inherent
5. Make rules and regulations 123.243
6. Accept grants 323.271 and 323.401

Villages (and probably charter townships)

The seme constitutionsl provision and the need for legislative enactment,
which applies to cities, applies to villages as well. In addition, see. 67.12
gives village councils the power to lay out, establish or extend any sewer or drain
and it further authorizes condemnation of private land, when necessary. Apparently
the word "sewer" used in this section is understood to be generic for wastewater
collection and treatment because Miéhigan court has upheld the right of = village
to construct both sewers and a sewage disposel plant.* Tt is not known whether a
non-central system would come within the ambit of'"sewers."

Villages also are suthorized in see. 67.25 to levy a general tax upon all
taxable property within the village and to defray the costs of the "sewers" by a

8pecial assessment upon the lands benefitted.

*Robinson v. Village of St. Clair Shores, 267 Mich. 160, 225 N.W. 182(193Lk).
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Subject to recent amendments, viliages lost the suthority in sec. 62.25 to
issue bonds. A new state grant program was initiated to aid in the construction
of both sewege treatment facilities, as well as collecting sewers (323.371, 323.L01).
It is slso certain that village systems would be grant'éligible for federal funds.
Villages are given clear authority to make rules and regulations. Inherent

in this power is the probable authority to control the extension of services.

VILLAGES — MICHIGAN

Necessary/Desired Powers: Express Statutory Authorizsation
1. Own, operate and maintain gewers - 67.12 and 67.2h
non-centrel systems 123,241 et seq. - see cities
2. Power to: Contract implied
Incur indebtedness 123.2k) et seq. - see cities
Sue/be sued - inherent
Condemnation 67.12 and 67.24
3. Revenue: User charges 123.241 et seg. - see clties
Special assessments 67.25
Taxation 67.25
L, Control extension of services inherent
5. Meke rules and regulations 123.241, 67.24
6. Accept grants 323.371, 323.L401

Countieg and Townships

The provisions of sec. 123.2hl et seq. appear to be adequate to permit both
counfies and townships to own and operafe non-central systems. Also, they would
probaebly be eligible for funding under the state grant program (323,371 and 323.401).

The provisions of sec. 123.241 et seq. and sec. 323.37 et seq. are adequately
discussed under cities. It should be noted thet Michigan is the most populous of
the three states being reviewed here, and this fact probably accounts for the
abundance of statutory authorizations given to counties to own and operate facili~

ties, as well as requiring hookups, etec. For a good contrast, the analysis of



Wisconsin's County authority should be resd.

Distriet, Sewage Disposal and Water Supply

See. 323.158 authorizes any sewage disposal and water supply district (SDWSD)
to construct and operate sewage disposal systems within its territory and to extend
and improve these systems. A sewage disposal system is defined by sec. 323.151 to
include all sewers, treatment plants and "all other plants, works, instrumentalities
and properties used or us eful in connection with the eollection, treatment and
disposal of sewege and industrial wastes." Clearly, non-central systems would fall
within this definition.

Each SDWSD is defined by sec. 323.158 to be a governmental subdivision of
Michigan, and a body corporate. As a body corporate the districts can sue and be
sued and enter into contracts. Under sec. 323,158(d) the SDWDS may acquire property
by purchase, exchange, lease, gift, grant, or by condemnation. Further provisions
under this section permit any district to accept both state and federal grants
(323-158(e) and (f), respeetivély).

Each district iz empowered to enter into contracts with any of the municipali-
ties,* within the district's Jurisdiction for the provision of services [323,159(a)].
‘The municipalities typically finance any system which the district acquires, con-
gtructs, etc. This same section permits the municipality to fund its portion of
any district system by pledging its full faith end credit for the repayment of
indebtedness obligetions incurred. Under this same section the municipalities which
contract with the district for services are suthorized to (1) levy special assessment,
{(2) levy and collect user charges and (3) levy sufficient taxes to service the bond

debt,

*Municipality defined by sec. 323.151(c) to be any county, township, cherter town-
ship, incorporated city or village.
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The distriet is also required to make reasonable users charges to cover opera-—

tion and maintenance costs. Additionally the district may issue its own self-

liquidating revenue bonds payable solely from revenues earned by the systems (323.162).

By the authority to operate these systems granted by sec. 323.158, it may be argued
that there is implied power to adopt rules and regulations, as well as to control

extensions of the system.

DISTRICT, SEWAGE DISPOSAL AND WATER SUPPLY - MICHIGAN

Necessary/Desired Powers: Express Statutory Authorization
l.. Own, operate and maintain 323,158 as defined by 323.151
non-central systems
2. Power to: Contract 323.158, 323.160
Incur indebtedness 323.159, 323.162
Sue/be sued 323.158
Condemnation 323.158(4)
3. Revenue: User charges 323.159(a)
Special assessments 323.159(a) (1)
Taxetion 323.159(a)
4, Control extension of services inherent
5. Make rules and regulations inherent
6. Accept grants State grants - 323.158(e)

Federsl grants - 328.158(f)

MINNESOTA
Cities
In Minnesota all cities, with a few exceptions, are suthorized under sec.
L4k, 085(1), Minn. Stats., to construct, build, operate and maintain sewer systems,
sewage treatment works, disposal systems and "other facilities for disposing of
sewage" inside or outside their corporate limits. Further, cities are empowered to
acquire by purchase or condemnation any necessary land or easements. The broed

wording of this enabling language would appear to include non—central systems.

£
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Under subdivision (2) of this section, citieé are given the power +o incur
indebtedness by issusnce of general obligation bonds. These may be paid off by
taxation, special assessments or from revenues from the operation of the system.
Under subdivision {3} cities are given the authority to impose just and equitable
user charges and are authorized to control the availability and the connection to
these sewage facilities,

Under subdivision (4) the city is authorized to levy special assessments
against any property within the city which is benefitted by the sewage facilities,
It may also levy taxes upon the property with certain limitations. Under subdivi-
sion (5) cities are authorized to control the use of the system by contract with
any potential user either within or outside of the city.

While ﬁot gpecifically éuthorized by this section to accept grants [cities
may accept gifts of reel property under subdivision (1)], it is apparent that the
cities qualify for grants In aid of construction under the federal program estab-
lished by PLO2-500.

Clearly, cities are bodies corporate and inherent in this status is the power
to sue and be sued (withif possible statutory and constitutional limits) and the
rower as a corporate entity.to enter into contracts (the subject matter areas

poseibly must be authorized either expressly or by implication in the statutes).

Villages and Boroughs

Pursuant to chapter 123, of the laws of 1973, the Minnesota legislature clearly
made the provisions of Minn. Stats. sec. 4L4.075 epplicable to villages and boroughs
by the substitution of the term "statutory cities" for villages and/or boroughs.
This change was effective May 25, 1973. Hence, all the provisions discussed under
cities are clearly applicable to villages and boroughs, including those powers that

any incorporated unit of government has inherent in the "body corporate’ status.




CITIES - MINNESOTA
(villages and Counties pursuant to Minn. Stats. sec. bikL.0T5)

Necessary/Desired Powers: Express Statutory Authorization

1. Own, operate and maintain : Lk, 075(1)
non-central systems

2. Power to: Contract Inherent {a& an incorporated
governmental unit as implied
in sec. kikL.OT5)

Incur indebtedness Lk, 075(2)
Sue/be sued Inherent {within statutory/
‘constitutional limits)

Condemnation Ll 075(1)

3. Revenue: User charges Lk, 075(3)
Special assessments Wk, 075(4) and b29. 051
Taxation khl,025(5)

L, Control extension of services khk.075(3) and (5)

5. Make rules and regulations kL. 075(5)

6. Accept grants PL92-500

Counties
Counties (except those seven within the twin cities metro area) are given by

Minn. Statz. sec. 4hlL.075 all the authority of cities.

Towns,
Only certain towné in Minnesota (those heving more than 3000 inhabitants and
an assessed valuation of taxable property of more than $10 million) may under sec.
368.50 Minn. Stats. errect, construct, maintein and operate a sewage disposal plant
end may lay sewer lines within the platted area of the town. It is not known whether
a non-central system would fail within this rather narrow definition.
Under the existing powers granted to all towns in general, these above.described
towns get the authority to contract and as a body corporate the town may sue and be
sued, (sec. 365.02(3) and sec. 365.025; and sec. 365.02(1) respectively). Towns

e uthorized by sec. 368.50 to construct, etc. sewerage systems are authorized to pay

£
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the cost of the systems out of the general fund (taxation). Only if the fund is
insufficient to cover the costs may the town issue general obligation bonds to
obtain the money necessary to pay the cost of construction, operatioﬁ and mainten-
ance of the system (sec. 368.51).

These towns do not appear to be given the authority to collect user service
charges. It is not known if this is a legislative oversight or if it was intended
that those in the town should equally bear the operating costs of the system by -
paying all costs out of the general fund. However, by definition ﬁhese towns are
municipalities within the meaning of sec. 429,051 and as such are authorized to
levy special assessments to reimburse itself for any portion of the cost of the
sewerage system.

It appears likely that any of these towns which owned a non-central system and
operated it would meet the grant eligibility requirements of PL92-500 and could
qualify for a grant. It is not known if the town has the statutory authority to

accept such & grant, but it is assumed that it does.

TOWNS - MINNESOTA

Necessary/Desired Powers: ' Express Statutory Authorization
1. Own, operate and maintain 368.50
non-central systems

2. Power to: Contract 365.02(3), 365.025
Incur indebtedness 368.51, 368,52
Sue/be sued 365.02(1)
Condemnation ( )

3. Revenue: User charges { )
Specinl assessments k29.051
Taxation 368.51

L. Control extension of services 365,02(4)

5. Make rules and regulations 365.02(}4)

6. Accept grants PLO2-500
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District, Sewer and Water

Chapter 116A Minn. Stats. provides for the creation of sewer and water districts

anywhere in the state except the T-county twin cities metro area and Mower County.
Both unincorporated territory. (towns) and incorporated territory (all or part of any
e¢ity or village) may be included within the district.

Once & district is created the county hoard{s) of the county in which the
district is located may appoint a sewer and water commission., This commission has
the same powefs as the county boards have (LLL.0TS) to do all things necessary to
¢ onstruct,, own, operate and maintain a system. These powers are set out in sec.
1164.2L,

If is imagined that the district commission has legal stending to sue or be
sued; however, it is certain that the counties within the district do have standing.
Also, condemnation powers and the power to control and regulate the systems is
inherent in tﬁe grant of power to cogstruct and operate the systems.

After a contract for the consiruction.of the system is executed, county boards
within the district are authorized to issue county general obligation bonds
(116A.20 and chapter 475). If the taxes collected to repay these bonds is insuffi-
cient, the county board may make appropriations from the general fund sufficient to
maeke up any deficiencies (116A.21). |

The statutes clearly authorize the use of special assessment upon benefited
property in the district to raise revenue (116A.16). Also, the county board of any
county mey provide for the collection of service charges for all or any part of the
cost of operation of the system (116A.22),

Unde; seé. 116A.23 any county within the district may apply for and accept
grants and loans of money and property from the U.S., a state or an individual. It
gseems that projects undertaken by the county(ies) for the district should meet the

grant eligibhility requirements of PL92-500.
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DISTRICT, SEWER AND WATER - MINNESOTA

Necessary/Desired Powers: Express Statutory Authorization
1. Own, operate and maintain County board - bkk. 0TS
non-central systems Water and sewer ~ 116A.2k
Cormigsioners
2. Power to: Contract 116A.13
Incur indebtedness 116A.20 and Chapter 475
Sue/be sued inherent
Condemnation inherent
3. Revenue: User charges ‘ 116A.22
Special assessments 116A.16
Taxation _ Bond repayment - 116A.21
Lk, Control extension of services inherent
5. Make rules and regulations inherent
6. Accept grants federal and state - 1164.23
WISCONSIN
Cities

In Wisconsin cities are specifically granted the power to construct sewer
systems including treatment planfs and related facilities and to make additions,
alterations and repairs to the system(s) [62.18(1)]. Cities are also given a
similar grant of authority in see. 66.076 which specifically authorizes the ecity to
provide serviees outside its boundaries and permits the city to obtain sewage service
from other entities. |

Cities are granted the authority to acquire real or personsl property by gift,
grant, purchase or condemnation for sewerage [62.22(1) and (Im)]. The city boards
of public works are granted the authority to operate and manage sewerage systems
(67.1k).

Cities in Wisconsin are ¢learly bodies corporate and as such have the inherent
powers to éue and be sued and to contract to implement its‘power. The contracts
must be let according to see. 62.15. Purther, sec. 66.33 authorizes cities to enter

into contraects for sewer services with industry.
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Cities in Wisconsin may incur indebtedness to fund sewerage by a multitude of o~
financiné techniques provided in the statutes. They may issue general obligation
bonds (67.04), promissory notes (67.12), mortgage bonds (66.066), and special
assessment bonds {66.54), Just to name the most important. - o

Cities may charge user charges (66.076 and 66,60) any may levy special assess-
ments to cover sewerage costs (66.076 and 66.60). Subject to certain comstitutional
and statutory limitations on indebtedness, ampunt of levy and percent of annual e
levy inerease, cities are'émpowered ﬁo levy taxes (62.18).

Cities are not specifically granted the power to control the sewage.system by
refusing to receive wastes. Certain authority over the extension of services, must, S
however, be implied as & power inherent in the grant of authority to operate a
sewvege system. This inherent power would lie in the city's board of public works
(62.14).

Cities are ¢learly authorized to~accept both federal and state grants under
sec. 66.33. Wisconsin does have a limited state grant progfam available to cities

and cities are also clearly grant eligible under PLO2-500.

CITIES - WISCONSIN

Necessary/Desired Powers: Fxpress Statutory Authorization

1. Own, operate and maintain £2.18(1), €6.076, 62.22, 62.1k
non=central sysiems
2. Power to: Contract 62.15, 66.33, 66.29
Incur indebtedness 67.04, 67.12, 66.066, 66.54
Sue/be sued Inherent
Condemnation . 62.22
3. Revenue: User charges : ' 66.54, 66.60{(16)
Special assessments 66.076, 66.60
Taxation 62.18
4. Control Extension of services 62.11, 62.1k
5. Make rules and regulations 62,11, 62.1h

6. Accept grants £6.33
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Villages

In Wisconsin villages (and towns granted village beard powers via 60.18) are
granted the same authority that cities have to construet, alter and repair seﬁage
systems (61.36), Also, fhe provisions of sec. 66.076 are applicable to villages,
es well as citles (see discussion under cities),

Villages may acquire real or personal property by gift, grant, purchase or
condemnation for any proper purpose under its general grant of power (61.3k),

Villages are bodies corporate end as such have the inherent power to sue and
be sued and have the legal standing to enter into contracts (implied by 61.3k).

Of course these contracts must be made bursuant to genersl statutory safeguards
(66.29).

Villagés have powers similar to cities in the area of incurring indebtedness,
ralsing revenue, and accepting grants (see discussion of cities). Village taxing
power is subject to slightly different limits on the amount of levy but faces iden-
tical indebtedness and levy increase limits. See. 61,3k gives villages the authority
to levy taxes for any authorized purposes.

Villages are not expressly granted the authority to control the sewsge system
by refusing to receive wastes. However, the authority to regulate must be inherent
in the grant to villages which permitted them to own and operate such systems.

Villages are authorized to aceept both federal and state grants (66.33).

Lovns

Towns in Wisconsin are bodies corporate and have the power to contract, sue
and to acquire reasl and personal property (60.01). The power of the town is
retained by the elactors in the town and the towm board has very limited power to

act without approval of the electors.
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VILLAGES - WISCONSIN

(end towns with village board powers £0.18)

Necessary/Desired Powers: Express Statutory Authorizaticn
1. Own, operate and maintain 61.34, 61.36, 62,18, 66.07T6,
non-central systems $1.39
o, Power to: Contract 66.076, 66.29, 66.33
Incur indebtedness 67.04, 67.12, 66.066, 66.54
Sue/be sued inherent
Condemnation 61.34 and chapter 32
3., Revenue: User charges 66.076, 66.60
Special assessments 66.076, 66.60
Taxation 61.34
L, Control extension of services ( )
5., Make rules and regulations ‘ ( )
6. Accept grants 66.33

It appears that the town could construct, acquire, lease, exténd or improve
sevage facilities subject, of course, to approval by the electors (66.0’76)T Clearly,
the town has several means to incur indebtedﬂess, such as borrowing (6?.17), town
bond.s (60.18), general obligation bonds (67.04), mortgage bonds (66.066) and special
assesament bonds (66.54%). All of these methods are subject to approval by thﬁ
elactors and limited by statute and constitution. The town may raise revenue by
collecting user charges (66,076), special assessment (66.60) and taxation (60.18),
again subject to approval by the electors.

Control of the extension of services and the ability to make rules and regula-
tions regarding the use of the sewage system must be implied from the fact that the
town is authorized to construct 1t in the first place.

Clearly, towns may accept both federal and state grants (66.33).

AT
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TOWNS - WISCOKNSIN

Necessary/Desired Powers: Express Statutory Authorization
1. Own, operate and maintain 60.01, 66.076
. non-gentral systems
2, Power to: Contract 60.01
Incur indebtedness 60.18(T), 67.12, 60.18
67.0k, 66.54, 66,066
Sue/be sued 60.01
Condemnat ion 32.02
3. Revenue: User charges 66.076, 66,60
Special assessments 66.60
Taxation . 60.18(1)
4. Control extension of services ( )
5+ Make rules and regulations ( )
6. Accept grants 66.33
Counties

Counties are bodies corporate and as such are empovered to acquire real and
personal property, to sue and to enter into contracts when neceésary to exercise
the powers which are granted to it. There is some doubt as to whetherrcounties can
acquire and operate sewage facilities; but sec. 59.07(1)(d) seems to grant them this
power,

Counties are much more limited in the financial methods available to allow them
to incur indebtedness; however, they are given the power to use mortgage bonds, and
constructors certificates to finance the construction of sewerage (66.066), They
may tax (59.07), charge users charges (59,07) and might in some instandes be able to
levy special assessments. However, the intent of the statutory section seemed to
iimit the grant of the authority to.the construction of solely revenue generating
facilities. Because of this limitation, it is felt that under current law, counties
in Wisconsin would not be an adequate entity to-cwn and operate non-central systems.
This belief is reinforced by the fact that it appears that counties are not authorized

to accept grants (66.33),
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COUNTIES - WISCONSIN

Necessary/Desired Powers: Express Statutory Authorization
1. Own, operate and maintain 59.07(1){a)
non-central systems

2, Power to: Contrect 59.0L
Incur indebtedness 66,066, 66,54
Sue/be sued 59.01
Condemnation 32.02

3., Revenue: Uger charges 59.07(1)(d)3
Special assessments ( )
Taxation - 59.07

4. Control extension of services ( )

5. Make rules and regulations : ( )

6. Accept grants _ unclear

Distriects, Town Sanitary

Wisconsin Statutes provide for the cresation of a specisl purpose district
which appears to be ideally suited to.the management of nonwcentralusystems. The
town sanitary district (TSD) may be created in any unincorporated territory of the
gtate and is authorized to construct and maintain a system of "sewerage works"
(60.306), Sewerage works are ﬁefined with sufficient bresdth to subsume non-central
systems, as well as conventional ones.

TSD's are given the authority to enter into contracts {pursuant to certain bid)
procedures (60.306). They are given the power to sue and be sued (60.30). However,
there is some question whether TSD's can exercise the power of eminent domain.

Chapter 32 of the statutes appears to be broadly worded to permit the condemnation

by districts; however, indicative of the doubt is the fact that legislaticn has been’

introduced to give them this power.
Clearly, the TSD's have more than adequate authority to incur indebtedness for
any proper purposes. TSD's may borrow money (67.12 via 60.307), and may issue

mortgage bonds (66.066 via 60.305), TSD bonds (60.307), vevenué bonds (66.059) and

I
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speciel improvement bonds (66.54 via 60.309).

TSD's are authorized to collect user charges (60,306), to collect sewer rental
or severage service charges [66.0?6 via 60.306{5)], and to levy special assessﬁents
(60.309). Also TSD's are suthorized to levy a tax upon all taxeble property within
the distriet to cover the costs of operation, maintenance, debt service and admin-
istration (60.306).

TSD's are authorized to make rules and regulations (60.306) and may issue §rders
(60.306). They are statutorily required to project and plan sewersge works and are
given express authorization to take all proceedings necessary to carry out their
powers and duties (60.306). Presumably this could include the control over provision
of services, |

TSD's are authorized to accept any state or federal grants (65.33) and would be

grant eligible for PLO2-500 funds.

DISTRICTS, TOWN SANITARY - WISCONSIN

Neceszary/Desired Powers: Express Statutory Authorization
1. Own, operate and maintain 60.306
non-central sgystems
2. Power to: Contract 60.305
Incur indebtedness 67.12, 66.066, 60.307, 66.54
Sue/be sued 60.30
Condemnation Chapter 32
3. Revenue: User charges 60.306
Special assessments £0.309
Taxation 60.306
4, Control extension of services 60.306
5. Meke rules and regulations 60,306

6. Accept grants 66.33
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EASEMENT #1

For Gaining Necessary Rights of Way for Individual
Systems of Each Property Owner

An Easement on which to construct, overate and maintain (including replacement )
a septic tank and septic tﬁnk effluent discharge line to public sanitary sewer,
saild easement to inelude that land of the Owner upon which the existing septic
-tank or proposed septic tank is to be located and an aresa extending 10 feet each
way from said tank. Also said easement includes a strip of land of the Owner 20
feet in width from the discharge of the septic tank to the public sanitary sewer.
The actual location of these facilities shall be as indicated on "as-buiit"
drawing of these facilities on file with the secretary of the Westboro Sanitary
Distriet. Initially the location of these facilities shall be in accordance

with the construction plans on file with said secretary.

;(A similar easement déscription would be written for any septic tank-soil absorption

' fleld systems entirely on private property but owned and operated by the district.)

FEASEMENT #2

¥or Gaining Necessary Rights of Way for Collector
Sewers Serving Individual Septic Tanks

An easement on which to construct, operate and maintain a publie sanitary sewer.
Said easement is deseribed as follows:
The reference line of the easement is described as follows:

Commencing at

Said easement includes all thet land of the Owner lying between lines parallel to
and 10 feet each way from the above-described reference line from the P,0.B. of

said reference line feet to the end.
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"NON-CENTRAL" SYSTEM ALTERNATE #4

Part A: Grossman's Add. - S.D. Gravity Sewers
to Sand Filters

Part B: Front St. & Joseph's Add. - Press.
Sewers to Soil Absorption

Part A $148,038.00
Part B 185,308.00
Individual Systems 11,976.23

“NON-CENTRAL" SYSTEM ALTERNATE #5
Total Gravity Sewers to Soil Absorption

Joint System $254,440.00
Individual Systems 11,976.23

"NON-CENTRAL" SYSTEM ALTERNATE #6

‘Total Pressure Sewers to Soil Absorption

- Joint System $29k 154,00
Individual Systems 11,976.23

$345,322.23

$266,416.23

$306,130.23
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gen content. Phosphorus, however, will have been removed through adsorption and
precipitation reactions in the s0il {3). Pathogenic bacteria and viruses should
also be removed (12, 1i&). This method of disposal is superior to direct discharge
of tregted effluent into Silver Creek because such effluents contain phosphorus and

pathogenic organisms and viruses, as well as nitrogen.

Institutional Arrangements

To properly menage its non-central system the Westboro Town Sanitary‘District
must regulate all individual and jointly used on-site disposal systems opérating
within its boundaires. While no Town Sanitary District has attempted this in
Wisconsin, it is within their power to do so. (See Appendix A) Briefly advantages
would arise because the Distriet would be able to better perform the following
funeticns:

1. Design and construct sanitary facilities for existing and future structures.

2. TIdentify and obtain rights to land with suitable soils for disposal areas

setting aside sufficient areas for future growth.

3. Operate and maintain all individual and joint systems within the District,

ineluding pumping of all septic tanks.

4. Monitor groundwater and surface water quality to detect failing systems.

5. Repair or reconstruct any failing systems.

6. Patablish a fair assessment and rate structure for subscribers to pay for

cost of services.

7. Apply for grants in aid of construction for portions of the sanitary faci—.

lities that the District will owm.
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Access to Private Property: Many of the facility components of the recommended

non-central facility, such as septic tanks and effluent pumps will be located on
private property. Since regular meintenance of these components is nécessary for
proper functioning of the facility, perm&nent legal access to the properties must
be obtained for purposes of installation, operation and maintenance. These ease-
ments are required prior to construection. In most cases, however, the exact loca-
tion of the existing septic tank is unknown. Therefore, a general easement tied
to the location of the septic tank rathe: than the property line is proposed. ‘(See
Appendix B)

Easements must also be obtained for any.collection sewers of Joint systems
which cross private property. It is proposed that easements of this type be tied
to a section corner. (See Appendix B)

It is hoped that the necessary easéments can be acquired voluntarily from the
property owners. Since all property owners within the district will be assessed
for thercost of the facility, whether they use the facility or not, the owners
might be'encoﬁraged to grant the required easements. Another factor which might
serve to éncburage the property owners to grant eassements is the risk of prosécution
by the county or state against the continuing use of their failing septic tank
system. If the property owner fails to grant the easements voluntarily, however,
the District could condemn such easements through emminent domain proceedings.

This alternative, of course, is undesirable. The success of the non-central system
depends on & strong "ecommunity effort."

Subscriber's Responsibilities: The District will be responsible for the

 operation and maintenance of all components of the facility located on privete land
commencing from the inlet of the septic tnak. The property owner's only responsibi-
lity will be to provide and maintain the lateral drain from his home or establish-

ment to the septic tank and any power costs associated with lifting his effluent
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into the collection sewer or absorption field, if necessary.

Financing of Proposed Plan

Since Westboro's priority for Federal EPA construction grants is very low,
other sources of funding were sought for construction of the proposed facility.
Tentative commitments were obtained from the Wisconsin Department of Natural
Resources (DNR) and the USDA Farmer's Home Administration (FmHA} for grants totaling
approximately 50 percent of the construection costs. The DNR grant would be for
approximately $30,000 and the FmHA grant about $77,000. The remainder of the
construction funds would be provided by a FmHA 4 percent, 40 year loan totaling
approximately $105,000. These were based on an initial construction ceost of
$229,000.

Special assessments and monthly chargés will havé to be agreed upon by the
commissioners of the sanitary district, though. However, to estimate their grant
contribution, FmHA assumed a monthly charge of $8 per residence, $15 per commercial
establishment and $1240 for the school and a 0.004 sanitary levy would be sufficient
to retire the debt and cover costs for operaticn and maintenance. Special assess-
ments of $200 per residence, $300 per commercial establishment and $1500 to the
school would be the remaining contribution made by the community. (See Tables
VIII and IX) |

Since those residents who recently constructed new septic tank systems would
be reluctant to join the system, credit would be extended to them depending on
the age and condition of their septic tank. TIn most cases the septic tank would
be suitable for use by the community system, thereby saving the district the cost
of a septic tank. This savings will be returned to the owner inversely proportional

to the age of the tank.
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New subscribers jJoining the system after construction of the facility should
be expected to pay a larger assessment. A formula might be worked out whereby
new residents would ray all costs of hooking to the collection sewer and their
share of the absorption field. This is a decision which will have to be made by
the district commissioners.

While the costs are within the financial capabilities of the community, the
financial grants are not as large as hoped. Biases in funding guidelines prevent
agencies from providing more despite the fact that Westboro made efforts to con-
struct a more cost effective facility. The DNR grant from funds provided by the
State of Wisconsin is limited to 25 percent of construction costs of grant eligible
items. Any portion of the system located on private praperty, whether or not
bermenent easements have been given, is not considered eligible; This is wnfor-
tunate, since it disallows the septic tanks which provide partial treatment
necessary to permit the use of less costly sewers. The savings made by DNR due
to the more cost effective facility are not passed on to the community. Land
purchage is also exciuded, fhough the soil becomes the final treatment facility
in this plan.

The Farmers Home Administration does not distinguish between items for
eligibility but rather bases their grant contribution on what they.feel.is the

communities' ability to pay. For the remaining portion paid by the community, =a

> percent, 40 year loan is offered. The amount of the grant porticn is determined
by assuming a monthly charge and special assessment per residence and a sanitary
tax levy according to the wealth of the community. - This income is used to retire
the debt and pay for operation and maintenance over the Lo year loan periocd. By
back calculating, the amount of the grant is determined but it cannot exceed 50

percent of the total construction costs.
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TABLE VIII. FINANCING PLAN FOR
"NON-CENTRAL" ALTERNATE #5
BORROWER STATE FHA FHA
ITEM CONTRIBUTION GRANT GRANT LOAN TOTAT
COLLECTION
Develorment $ 7,000 $ 5,000 $51,000 $ 45,000 $108,000
Land & Rights
Legal Services 1,000 1,000 2,000 $ 3,000
Engr. & Inspect. 3,000 2,000 $ 6,000
Tnterest 3,000 $ 3,000
Contingencies 2,000 5,000 3,000 $ 10,000
Subtotal $10,000 $ 8,000 $60,000 $ 52,000  $130,000
TREATMENT
Development 19,000 15,000 Lk, 000 $ 78,000
Land & Rights 4,000 $ 4,000
Legal Services 2,000 $ 2,000
Engr. & Inspect. 1,000 1,000 2,000 $ 14,000
Interest 3,000 $ 3,000
Contingencies 2,000 1,000 5,000 $ 8,000
Subtotal $ 7,000 $22,000  $17,000 $ 53,000 $ 99,000
PROJECT TOTALS $17,000 $30,000 $1.05,000 $229,000

$77,000
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Both of these policies do not provide much incentive for communities to
construct more cost effective facilities. The guidelines for the DNR grant program
should be reevaluated to see whether or not vital port ons of the system loeated .
on private property cannot be grant eligible if Permanent easements are obtained.
If not, the community would be inclined to construet as much of the system on
public right of way as possible. This could increase the cost to DNR and the tax-
payer, but reduce the cost to the resident.

TherFmHA policy provides little more incentive to construct less coStly
systgms. By back calculating from a basic monthly ¢ arge and special assessment;
regardless of the system used, the cost to the community residents changes little.
This policy must be made more flexible %o credit communities willing to make an

effort to reduce costs.

TABLE IX. INITTAL OPERATING BUDGET

INCOME
70 homes € $8.00/mo. $5880. 00
> commercial est. @ $15.00/mo. 900.00
1 sechool 1240.00
Sanitary tax levy @ 0.004% 3052.00
$11,072.00
EXPENSES
Operation & Maintenance $3350.00
Capital Improvements 500.00
Debt Repayment ' 6225.00
Reserve 622,00
$10,697.00

BALANCE $ 375.00
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Monitoring Program

Performance relisbility of the proposed facility remains to be proven. Public -
ownership and management of septic tanks located on each private lot served is rather
new. The success of small diameter gravity sewers depends upon proper maintenance of

the septic tanks. Further, the effects of a large scoil absorption field on groundwater

quality have not been established. These items will be monitored by SSWMP for the
next three years, pending the availability of funding. For the first year of opera-
tion UGLRC has provided the necessary money. The following plan of action will be
initiated:
1. Background envirormental gquality data will be established from soil, surface
water and groundwster samples taken prior to the construction of the facility. These
samples will be anslyzed for pathogenic indicators, virus, nutrients and other quality
cﬁaracteristics.
2. Sampling and analysis will continue throughout the construction and for the first
several years of operation of the facility to evaluate its effectiveness in maintaining
the envirommental quality.
3. Observation stations will be constructed at several locations in the collection
networks to evaluate their performence. Flow rates and volumes will be measured and
samples collected to help establish sound design criteria and maintenance requirements.
4. The central mansgement entity will be evaluated for its effectiveness to manage
dispersed systems. Administrative procedures will be refined as needed.
5. Procedures will be established which can be used for organizing central management
entities and for designing, constructing and maintaining alternate facilities in other
cormunities.

The monitoring program would continue under SSWMP supervision for a period of
3 years. At the end of that period those monitoring stations felt to be critical

would continue to be maintsined by the Westbore Town Sanitary District.
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