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Facilities Plan for Sanitary Sewer Collection 
System Expansion 
Pikes Bay Sanitary District 

Prepared for Pikes Bay Sanitary District 

1 Introduction 
Pikes Bay Sanitary District (PBSD) is located in Bayfield Township of Bayfield County in northern 
Wisconsin. The Sanitary District surrounds much of the City of Bayfield including land adjacent to 
and upland from Lake Superior. A collection system of sanitary sewer pipes, manholes, service 
connections, lift stations and force mains convey wastewater from portions of the PBSD to the 
Greater Bayfield Wastewater Treatment Plant (GBWWTP). The GBWWTP serves both the City of 
Bayfield and the PBSD and is administered as part of an Intermunicipal Agreement between the 
two entities. 

1.1 Purpose and Scope 
The purpose of this Facilities Plan is to examine a portion of the PBSD which is currently not 
served by the collection system, and determine the feasibility of expanding the sanitary sewer 
collection system to serve this additional area. The scope of this plan includes examining certain 
components of the existing system, and defining land areas which can be effectively serviced by 
the expanded system. The plan will include discussion of the proposed components of the 
sanitary sewer infrastructure, construction cost projections, and funding discussion. 

1.2 Location 
The location of this study is the southwesterly part of the Pikes Bay Sanitary District, south of 
Pikes Creek and around Ski Hill Road. Refer to Exhibit No. 1 in Appendix A for an illustration of 
the overall sewer service study area. The area includes land along both sides of Highway 13 from 
Pikes Creek to the southern boundary of Bayfield Township, and both sides of Ski Hill Road from 
Highway 13 to its west end at the Mt. Ashwabay Ski and Recreation Area. Also examined was 
the area from Pikes Creek to the PBSD upper lift station, where a possible lift station location and 
a possible force main route could be considered. In addition to the Mt. Ashwabay Ski Area, the 
sewer service study area also includes residential housing, vacation lodging establishments, and 
the future Big Top Chautauqua performance venue. Also included is other undeveloped forested 
land. 
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2 Existing Features 
A number of existing infrastructure features would be impacted by the expansion of the PBSD 
service area. The features include gravity sewers, lift stations and force mains, and also the 
GBWWTP. A discussion of the potentially impacted existing infrastructure features follows in this 
section.  

2.1 Gravity Sanitary Sewer 
Existing gravity sewer located within Port Superior Road conveys wastewater to the lower lift 
station and force main. A portion if this line has a history of infiltration and has been plugged and 
abandoned in place. It is envisioned that the abandoned portion could be lined, with unused 
service laterals abandoned, prior to potentially conveying additional wastewater from the study 
area to the lower lift station.  

2.2 Lift Stations and Force Mains 
Pikes Bay Sanitary District currently operates three lift stations, two of which are in the area 
between Pikes Creek and the Greater Bayfield Wastewater Treatment Plant. These lift stations 
pump waste water generated from connected properties toward the plant.  

2.2.1 Lower Lift Station 
The Lower Lift Station is located near the tennis courts at the Port Superior Marina. This lift 
station collects sewage flowing from surrounding gravity mains and pumps sewage to a manhole 
just upstream from the Upper Lift Station. A 4-inch diameter force main is utilized to convey the 
pumped wastewater to the east. This lift station consists of a 4-foot diameter wet well with 2- 10 
HP pumps, controls, and 240V emergency power connection, upgraded in 2002. The 4-inch force 
main is being considered for replacement with 6-inch HDPE due to the fill and development 
which has occurred on top of the line.   

2.2.2 Upper Lift Station 
The Upper Lift Station is located off the east end of Pumphouse Road, approximately ¼ mile 
southwest of the GBWWTP. This lift station collects sewage flowing from surrounding gravity 
mains, including what is added by the discharge of force main from the Lower Lift Station. A 4-
inch diameter force main pumps sewage from the Upper Lift Station to the GBWWTP. This lift 
station consists of 2-30 HP pumps, controls, 480V emergency power connection, installed in 
1972. 

2.3 Wastewater Treatment Plant 
The Greater Bayfield Wastewater Treatment Plant (GBWWTP) is owned and operated by the 
Greater Bayfield Wastewater Treatment Plant Commission, under the cooperative administration 
of the City of Bayfield and the PBSD within the terms of their Intermunicipal Agreement. The plant 
receives wastewater from the surrounding land, as well as hauled-in waste from local haulers.  
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The maximum monthly design flow of the WWTP is 0.57 mgd. The current average influent flow 
is 0.129 mgd, over 4 times under the design flow of the plant. An agreement is in place between 
Bayfield and Pikes Bay Sanitary District for discharge of wastewater to the WWTP, without 
specific allocation of maximum flow limits. The initial capital investment of the WWTP was 18% 
PBSD and 82% City of Bayfield. 

Flow enters the WWTP through a mechanical bar screen that removes large solids and then onto 
an anaerobic biological phosphorus tank. Back up chemical removal is available if biological 
phosphorus fails. From there, flow enters two oxidation ditches with an anoxic zone designed for 
denitrification. After the oxidation ditch, sludge is settled out in two final clarifiers. Tertiary 
treatment consists of disk filters and year round disinfection via ultraviolet technology. Final 
effluent is discharged to a dry run into Lake Superior.  

Solids from the clarifiers are then aerobically digested and discharged to reed beds for further 
drying and storage.  

3 Proposed Service Area and Projected Flows 
3.1 Study Area 

The sewer service study area as previously described in section 1.2 covers approximately 750 
acres and is shown in Exhibit No. 1 in Appendix A. The sewer service study area was further 
defined by examining property ownership, zoning, topography, and other contributing factors.  

3.1.1 Topography 
The topography of the study area is generally sloping toward the north and east, toward the Pikes 
Creek watershed and Lake Superior shoreline. These hillside slopes vary with the steeper slopes 
near the Mt. Ashwabay area and tributary gullies leading toward Pikes Creek. Land nearer to the 
Lake Superior shore is flatter, especially toward the northeast part of the study area. The slope of 
Ski Hill Road varies from approximately 4% and 10%. Contour lines at 10-foot intervals are 
included in many of the exhibit drawings to reflect the general topography of the area. 

3.1.2 Wetlands 
Wisconsin DNR Surface Water Data Viewer (SWDV) database shows a number of isolated 
wetlands in the study area. In addition, the SWDV also shows a substantial wetland complex 
which flanks Pikes Creek which extends at least 3/4 mile west of Highway 13 to Lake Superior. 
This significant wetland complex is partially adjacent, and partially included within the northeast 
corner of the study area. Refer to the Surface Water Data Viewer Map in Appendix B.  

3.1.3 Other Environmental Factors 
Review of the WDNR registry of contaminated sites show three closed minor environmental sites 
in the general vicinity of the study area. One is at the Bayfield Hatchery and two near the Port 
Superior Marina area. These locations are outside of the potential construction area, and none of 
these sites would be expected to affect the proposed project. Once a more specific project design 
is underway, further investigation may be required within the in the final area of construction, 
especially if work is to be completed in previously developed areas or previous railroad corridor. 
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An Endangered Resource Preliminary Assessment (ERPA) has been completed for the corridor 
affected by the construction. The ERPA reveals that there are endangered resources in the 
project area, and further actions are required to ensure compliance with Wisconsin’s Endangered 
Species Law. Therefore, an Endangered Species Resources Review should be conducted during 
the preliminary design phase to ensure impacts are minimized and/or avoided. The ERPA is 
included in Appendix B.  

3.1.4 Soils 
According to the Natural Resources Conservation Service (NRCS) Web Soil Survey, predominate 
soils types consist of a number of different soil complexes, all of which are considered to be very 
limited in suitability for septic tank absorption fields. Refer to the NRCS Soil Map and supporting 
data in Appendix B. 

The presence or depth of subterranean rock or other tightly consolidated soils will need to be 
investigated in order to determine what design layout and trenching method is best for installation 
of planned underground improvements. Other subsurface soils and groundwater depth will also 
be important to the more detailed planning stages and design of the improvements, especially in 
the potential lift station location. It is recommended that a plan for soil borings be developed so a 
geotechnical firm can provide an adequate investigation and soils report in the early stages of 
project design. 

3.1.5 Current Land Ownership and Zoning 
The Land within the study area is all privately owned. Two areas excluded from the sewer service 
study area consist of a 40 acre parcel owned by Bayfield County on the south side of Ski Hill 
Road, and a 10 acre parcel owned by the State of Wisconsin Conservation Commission on the 
north side of Ski Hill Road. Land within the study area is primarily zoned Residential-Recreational 
Business (R-RB) along with a few parcels zoned Residential and a few parcels zoned Forestry. 
Refer to the Bayfield County Zoning Map and (zoomed in) detail of the Zoning Map in Appendix 
B.  

3.2 Immediate Service Area 
3.2.1 Area Description 

The immediate service area with in the sewer service study area includes existing residences, 
existing lodging establishments, and recreation facilities as illustrated in Exhibit No. 2 in Appendix 
A. Due to the current plans to develop a new Big Top Chautauqua venue on 70 acres near the 
west end of Ski Hill Road, this development is considered to be within the immediate sewer 
demand.  

3.2.2 Projected Flows 
Wastewater flow for the immediate service area has been estimated to be 26,590 gallons per day 
average daily flow. This includes all existing facilities only, plus the proposed Big Top 
Chautauqua development. Refer to the Sanitary Sewer Flow Projections for the Immediate 
Service Area in Appendix C. 
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3.3 20-Year Projected Service Area 
3.3.1 Area Description 

The 20-Year planning period projection service area includes approximately 400 acres, along Ski 
Hill Road and Highway 13 as shown in Exhibit 3 in Appendix A. This design projection includes 
further development of the forties on the south side of Ski Hill Road similar to Ashwabay Heights 
subdivision with approximate 2.5-3.0 acre lots. This projection also includes a sewer extension 
south along Highway 13. 

3.3.2 Projected Flows 
Wastewater flow for the 20-Year planning period has been estimated at approximately 45,000 
gallons per day average daily flow. This includes all existing facilities as described in the 
immediate service projection, as well as the Highway 13 South extension, and redevelopment as 
described. Refer to the Sanitary Sewer Flow Projections for the Intermediate 20-Year Projection 
Service Area in Appendix C.  

3.4 Ultimate Service Area 
3.4.1 Area Description 

The ultimate future projection service area includes further development and redevelopment of 
the remaining Residential-Recreational Business (R-RB) areas within the study area. Along 
Highway 13, west side redevelopment doubling density to 1 acre lots, and increasing density of 
development on the lake side by 33% was projected. Additional residential development of 
remaining parcels to densities of 2.5-5.0 acre lots was also projected. Refer to Exhibit 4 in 
Appendix A for an illustration of the ultimate sewer service area projection.  

It should be noted that this projection is beyond the planning period for this study. However, it is 
important to have an understanding of ultimate conditions which may need to be served by 
sewers which could become undersized in the future.  

3.4.2 Projected Flows 
Wastewater flow for the Ultimate Future Service Area has been estimated at 85,000 gallons per 
day average daily flow. This includes all existing facilities and all projected development and 
redevelopment as described. Refer to the Sanitary Sewer Flow Projections for the Ultimate 
Future Service Area in Appendix C.  

4 Proposed Sewer Extension 
4.1 Gravity Sewer Main 

The sewer service study area can be primarily served by a proposed gravity sewer along Ski Hill 
Road and Highway 13. The proposed gravity sewer is shown on Exhibit 5 in Appendix A. It is 
expected that the Ski Hill Road gravity sewer can be constructed with a combination of open cut 
construction and directional drilling methods. In steeper areas of Ski Hill Road, the proposed pipe 
profile may need to include drop manholes to prevent excessive pipe slopes. Excessive pipe 
slopes can result in relatively high sewage flow velocities creating problems with solids collecting 
in the lines. In addition, directional drilling can be complicated with shallow bedrock or cobbles, 
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and a geotechnical evaluation (soil borings) are recommended during the preliminary design 
phase to confirm soil conditions.  

The road right-of-way and property lines along Ski Hill Road vary in relation to the actual road 
location according to the Bayfield County GIS system, when comparing the digital property lines 
to aerial photography. According to the GIS mapping, the roadway itself of Ski Hill Road appears 
to be physically located mostly on the properties to the south, and not centered on the dividing 
property line as is often expected. Generally the prescriptive rights of a public right-of-way in 
unplatted lands is defined by a 66 foot corridor centered on the center of the traveled way. In the 
case of Ski Hill Road, this appears to be different that having 66 feet centered on the property 
line dividing north and south properties. A topographic survey and property research during the 
preliminary design phase is recommended to define the right-of-way corridor. This information 
would help determine whether the gravity line can be constructed along the road shoulder or if it 
should be constructed under the pavement. In either case, the proposed cost estimates include 
allowances for pavement removal and replacement. 

The gravity sewer along Highway 13 will similarly need to be constructed along the Highway 
edge, with regard to the location of the pavement within the Highway right-of-way and adjacent 
wetland areas. This segment also may need to be directionally drilled or open cut as conditions 
may dictate. 

4.2 Lift Station 
Following conveyance in the gravity sewer, sewage from the proposed sewer service area will be 
pumped by a new lift station and force main from the vicinity of the Pikes Creek Bridge to the 
existing gravity sewer in Port Superior Road. Refer to Exhibit No. 5 in Appendix A for an 
illustration of the gravity sewer, lift station, and force main locations.  

The proposed lift station location on the south side of the bridge would likely require an easement 
from a private property owner.  

Because of the overall topography of the area being uphill of the lift station site, the structure 
depth would not be extremely deep and may allow an installation of a wet well of typical 15 to 20-
feet deep. This is beneficial to the installation costs, especially as groundwater significantly 
affects construction costs of deeper excavations.  

The new lift station will likely be a duplex pump station designed to pump the peak flow for the 
intermediate future service area. The wet well itself is sized large enough for the flow estimates 
for the ultimate future service area, but the pumps would need to be looked at for possible 
replacement. One pump shall be capable of pumping 126 gpm, the peak flow the lift station 
would receive under normal circumstances. Maximum horsepower of the proposed pumps would 
be in the 7.5-10 range.  

The proposed wet well would be a 6 foot manhole, and approximately 4.5 feet deeper than the 
lower invert into the manhole. An integral valve vault is recommended with a control panel 
located on a concrete pad nearby.  
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4.3 Force Main 
The proposed force main may be installed within Highway right-of way, depending on the 
outcome of a topographic survey during the preliminary design phase and available right-of way 
space. An alternate location for the proposed force main is within the abandoned railroad trail 
owned by WDNR. 

The proposed force main will be plastic material (either HDPE or fusible PVC) directionally drilled 
beneath Pikes Creek and adjacent wetland areas, to avoid any impacts to wetlands and Pikes 
Creek.  

At 126 gpm, a 4 inch diameter force main is recommended. At design flow, the velocity in the line 
would be 3.2 feet per second.  

4.3.1 Connection Point 
Connection to the existing PBSD facilities is anticipated to be within Port Superior Road, just 
upstream of the lower lift station. This segment of existing gravity sewer has a history of 
infiltration and a portion of the line has been plugged and abandoned in place. It is envisioned 
that the abandoned portion could be lined without disturbance of the street, with unused service 
laterals abandoned, prior to conveying the additional wastewater from the study area to the lower 
lift station.  

4.4 Sewer Service Laterals 
Existing residences and businesses would be responsible for connection to the proposed 
collection system. Connection wyes and lateral pipe could be installed at locations likely to expect 
future hookup. If lateral pipes need to cross the existing roadways, a determination should be 
made whether these service pipes should be installed at the time of the project or at a later date. 

4.5 Other Recommendations 
4.5.1 Existing Lift Stations and Force Mains 

The capacity of the existing lift stations and force mains affected by the extension of the PBSD 
collection system to serve the sewer service study area have been studied.  

The Lower Lift Station normally sees peak flows of 14 gpm. With the addition of the intermediate 
service area flow, this will increase to 140 gpm. Based on these flows, the existing 450 gallons of 
operating range is adequate. The pumps at the Lower Lift Station are only sized for 125 gpm, and 
this would need to be increased to at least 140 gpm to handle the peak flow to the lift station. 
This may be accomplished with upgrading the impeller of the existing pumps, but would need to 
be analyzed further. The existing forcemain is adequate.  

The Upper Lift Station normally sees peak flows of 15 gpm. With the addition of the intermediate 
service flow area, this will increase to 141 gpm. Based on these flows, operating range. The 
pumps at the Upper Lift Station are sized… The existing forcemain… 
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4.5.2 Wastewater Treatment Plant 
The GBWWTP is currently operating well below design flow and meeting limits. Current flows 
average 0.57 mgd, with monthly design flow at 0.129 mgd. Ultimate future service area would 
increase flow by 0.085 mgd, increasing the average flow to approximately 0.66 mgd, still well 
below the design flow.  

Since the wastewater from Pikes Bay will be mainly domestic, it is assumed that as long as the 
total flow to the plant remains below the design flow it is anticipated the WWTP will have no 
problems biologically with treatment. 

4.6 SCADA 
The new lift station will notify operators of alarms with an autodialer. If grant funding is secured, 
SCADA upgrades for all lift stations should be considered as all lift stations within PBSD have 
outdated systems or no SCADA at all.  

4.7 Emergency Operations 
The proposed lift station would be equipped with connections for a portable generator capable of 
running the lift station. WDNR allows for one portable generator to run up to 3 lift stations. The 
portable generator would be owned and operated by PBSD.  

5 Cost Projections 
5.1 Opinion of Probable Construction Cost 

A preliminary estimate of total project costs has been developed for the gravity sewer, new lift 
station and new force main. It is anticipated that this cost would be funded by special 
assessments to the benefitting users, net of grant funds which may be secured.  

A separate preliminary estimate has been prepared for modifications to the existing lift station 
facilities.  

Cost estimates are included in Appendix D.  

5.2 Grant and Loan Funding Potential 
Several loan and grant funding programs may be available to be explored to help fund the 
extension of the Pikes Bay Sanitary District collection system.  

 Community Development Block Grant – Public Facilities Program 

 Community Development Block Grant – Public Facilities for Economic Development 
Program 

 Wisconsin Economic Development Corporation – Community Development Investment 
Grant 

 Wisconsin Department of Natural Resources – Clean Water Fund Program 

 USDA - Rural Development WEP and Community Facilities Programs 
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5.3 Projected Connection Fees  
Connection Fees for new users will be assessed per Sanitary District Ordinance and current Fee 
Schedule. The current PBSD Wastewater Connection Fee is $5,000 and the current Sewer 
Connection Charge is $___________.  

5.4 User Fees 
Based on the current CBWWTP cost allocation spreadsheet, projected O&M treatment costs for 
new users have been developed and are included in Appendix D.  

5.5 Special Assessments 
Special assessments are anticipated for use to cover initial capital costs net of grant funding, for 
new gravity sewer, new lift station, and new force main. Users would be required to connect to 
the expanded collection system within 6 months or as otherwise allowed by ordinance, and 
special assessment could be paid by a one-time payment or spread out for a period of ___ years.  

The estimated total project cost of approximately $1.5M, would be assessed on a “potential REU” 
basis as determined by the intermediate service area projections. Based on approximately 400 
REU’s, the REU assessment would be approximately $4,000 per REU. 

6 Schedule 
Big Top Chautauqua anticipates opening of the new venue in May of 2021. This would be the 
critical target date for the completion of a collection system extension to serve this area. As such, 
working backwards, it is recommended that construction would commence in the Spring of 2020. 
Funding assistance applications and preliminary design efforts would therefore be initiated in the 
Fall of 2018 and/or Spring of 2019 as applicable.  

Based upon current WDNR Clean Water Fund (CWF) program deadlines, CWF Funding 
Application and biddable plans and specifications would be required to be submitted in 
September of 2019, following submittal of an Intent to Apply (ITA) and Priority Evaluation and 
Ranking Form (PERF) by October 30, 2018.  

7 Alternatives 
7.1 Trucking Waste 

Without extending the collection system, waste from the new venue and surrounding areas may 
be able to be trucked to the WWTP. A holding tank would be needed to temporarily store the 
wastewater prior to a hauler arriving. This would be very disruptive during large events and due 
to variability of the flow, the holding tank would need to be quite large or multiple trucks would be 
needed to haul the waste. This would not benefit the WWTP as large slugs of wastewater, not 
dampened by a collection system would hit the WWTP all at once. It is unlikely that the WWTP 
equipment would be sized for such slug loads.  

This option is not ideal for Pike’s Bay or the Bayfield WWTP.  
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7.2 Onsite Treatment 
Onsite treatment would consist of the businesses and homes included in the ultimate future 
service area all using private onsite wastewater treatment (septage) systems. Due to Pikes Bay 
already investing in the WWTP and the capacity at the WWTP, this is not a preferred option. Most 
treatment plants run optimally near their design flows and it would be a benefit to both parties for 
Pikes Bay to continue discharging to the WWTP.  

8 Summary 
From and engineering standpoint, the proposed improvements are feasible….  
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Sustainable buildings, sound infrastructure, safe transportation systems, clean water,  

renewable energy and a balanced environment. Building a Better World for All of Us communicates  

a companywide commitment to act in the best interests of our clients and the world around us. 

We’re confident in our ability to balance these requirements. 

 


