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Background 

The City of Sandwich is approximately 60 miles west of Chicago.  The City�s current corporate limits lie within 

portions of DeKalb, Kendall, and LaSalle counties in the state of Illinois. The City�s 2020 population was 

estimated to be 7,421 in approximately 2,7241 households.  The community has a diverse economy based on 

business, industry, and farming. The total land area within the City�s current corporate limits is approximately 

4.75 sq miles of which 4.73 sq miles is land and 0.02 sq miles is covered by water.2  

The City has experienced moderate growth for the past several decades.  During this timeframe, the City�s 

Sewer System was expanded to accommodate this growth. Currently serving approximately 7,500 residents, 

and a moderate commercial/industrial base, the City of Sandwich must continually invest in their existing aging 

infrastructure to preserve their thriving community and allow for opportunities of future growth. The City 

subsequently contracted with Engineering Enterprises, Inc. to review their historical capital improvement plan, 

identify any deficiencies in their current planning, prepare a revised capital improvement plan based on their 

findings, and identify a sewer rate structure to support the proposed capital improvement plan for the sanitary 

system.   

An inventory of the sanitary collection systems was first conducted.  Exhibit A provides a general overview of 

the collection system, which is divided into 13 subbasins.  Each of these subbasins is tributary to the City�s 

WWTF via a network of gravity mains and various lift stations and associated force mains.  Exhibit A identifies 

each of the subbasins, as well as pipe diameters, lift station and force main locations, and the WWTF location. 

The City�s sanitary sewer system consists of a network of gravity sewer and force mains ranging in size from 

6� to 36� in diameter.  Older mains were often constructed of Vitrified Clay Pipe (VCP), but modern sanitary 

sewers often use polyvinyl chloride (PVC) pipe or occasionally reinforced concrete pipe (RCP).  Force mains 

may be constructed of either PVC or ductile iron pipe (DIP). 

The City operates one wastewater treatment facility (WWTF) with a design average flow (DAF) of 1.50 MGD 

and design maximum flow (DMF) of 3.75 MGD.  Additionally, there is an excess flow treatment train at the 

WWTF for flows greater than 3.75 MGD, up to a maximum of 6.10 MGD combined flow.  The current WWTF 

treatment train consists of screening, two (2) oxidation ditches, secondary clarification, and ultraviolet 

disinfection. The biosolids treatment train consists of aerobic digestion, biosolids thickening/dewatering, and 

biosolids storage and sludge drying beds.  The WWTF is located at 1120 East Church Street on the west 

bank of Harvey Creek.  Exhibit B displays an aerial view of the current WWTF   

1 http://worldpopulationreview.com/us-cities/sandwich-il-population/ 

2 https://en.wikipedia.org/wiki/Sandwich,_Illinois 
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After inventorying the various utilities, multiple meetings were held with City staff to review any known, but 

unfunded, projects.  Maintenance schedules and associated costs were prepared for the water and wastewater 

facilities which are included later in this report.  As the utilities age, it is critical to consistently replace sewer 

main as well as maintain the existing wastewater facility on a regular basis.  Furthermore, this Sewer Rate 

Study was also performed as part of a larger �NPDES Permit Planning Documents� project, which included the 

�Phosphorus Discharge Optimization Plan�, �Phosphorus Removal Feasibility Study�, and �Capacity, 

Management, Operations, and Maintenance (CMOM)� Plans � all required as Special Conditions in the City�s 

NPDES Permit for the WWTF.  This allowed for some continuity in the analyses and related 

recommended/required improvements to the sanitary collection system and WWTF.  These 

recommended/required improvements and related costs are included in this Sewer Rate Study. 

 
Capital Improvement Plan (CIP) and Revenue Study Basic Components 

 

Capital improvements are necessary to repair and improve the aging sanitary collection system and WWTF 

components. Although the CIP is a key component in developing a recommended rate structure, the rate 

structure requires consideration of several additional elements, including operations, maintenance, 

interdepartmental transfers, and any current debt obligations.  As part of this study, current and required 

expenditures were identified and a long (20 year) range plan was developed for the CIP. The recommended 

plan is based on staff input, needs assessment and industry best management practices for utilities. 

 

Historical Expenses 

 

The sanitary system operating expenses generally include Operations and Maintenance (O&M), Debt 

Retirement, Capital Improvements and Other Non-Operating Expenses. The projected operating expenses 

were based off historical information � primarily yearly NPDES Fiscal Reports submitted by the City to the IEPA.  

Non-operating expenses generally include CIP projects.  The City has not historically created a formal CIP, so 

many expenses that would typically be characterized as Capital Improvements have been characterized as 

O&M expenditures.   

 

The City does have existing Debt Service, in the form of a low interest loan from the IEPA for previous WWTF 

Improvements.  This Debt Service is scheduled to be retired in March 2023.   

 

Exhibit C below summarizes the total expenses by type for FY 2012-2013 to 2018-2019.  Additional related 

information for historical expenses can be found in Appendices B and C. 
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Historical Revenue 

 

Revenue sources for the City�s sewer systems are generally comprised of Charges for Service (Sewer Rate 

Per 1,000 Gallons), Interest and Miscellaneous Revenues (i.e. Quarterly/Billing Administrative Fees, 

Connection Fees, and Late Charges/Fines). Exhibit D below provides a historical summary of the revenues 

from FY 2012-2013 through 2018-2019 by type, and this data was obtained from the yearly NPDES Fiscal 

Reports submitted by the City to the IEPA. Additional related information for historical revenues can be found 

in Appendices B and C. 

 

O&M,
$2,767,815.01, 31%

Debt Retirement,
$4,391,477.55, 48%

Capital
Improvements,
$198,570.70, 2%

Other,
$1,762,641.57, 19%

Exhibit C: Total Expenses by Type (FY 2012 2013 to 2018 2019)
City of Sandwich, IL
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Under the City�s current ordinance for charges for service, the City of Sandwich�s FY 2020-2021 Sewer Rate 

Per 1,000 Gallons is $7.06 � based upon billed water use.  There is a Sewer Use Fee per billing cycle of $5.00 

and billing frequency is quarterly.  The ordinance includes an indefinite 2% rate escalator per year. 

 

In addition to the Sewer Rate charges and Sewer Use Fees, revenue is created by sewer fees related to new 

connections.  This includes the following schedule of charges: 

 Connection Fee ($3,000 for 3/4" Water Service) 

 Sanitary Infrastructure Fee ($900 for 3/4" Water Service) 

 Sanitary Reserve - Plant Fee ($500 for 3/4" Water Service) 

 Sanitary Reserve - Pipe Fee ($850 for 3/4" Water Service) 

 

Charges for sewer services are primarily dependent on the number of residents and their associated water use 

per capita along with the amount of commercial/industrial water use.  Therefore, to create reasonable revenue 

projections, a review of the historical and projected population and water use is required, and this analysis is 

included below.   

 

Population Analysis 
 

In regard to population, the City of Sandwich has approximately 7,421 residents as of 2020.  Moderate growth 

is anticipated within the City�s corporate limits.  When projecting population to determine future needs for 

wastewater facilities, it is recommended to provide population projections that are reasonable but erring on the 

side of caution in overestimating the population as opposed to underestimating the population.  The intent in 

preparing population projections in this manner is to ensure adequate facilities are constructed in a timely 

manner and development would not be inhibited by a lack of adequate facilities.  However, with sewer rate 

analysis, if the population projections are greater than what actually occurs, then revenues may not be adequate 

to properly operate and maintain the wastewater facilities.  Therefore, when projecting population associated 

with rate studies, it is recommended to once again provide reasonable projections, but erring on the side of 

caution in underestimating the population as opposed to overestimating the population.  

 

CMAP was consulted regarding the City�s population forecast.  However, only the Kendall portion of the forecast 

is considered part of CMAP�s official ON TO 2050 forecast.  Projections for the DeKalb portion of Sandwich are 

based on county-level forecasts provided by the consultant who developed the regional ON TO 2050 forecast 

for CMAP.  Projections for �external� (non-CMAP) counties were not subject to the policy considerations of ON 

TO 2050, and the local disaggregation of the county totals was not handled in nearly as detailed a manner.   

 

CMAP utilizes 26.65% increase in population from the year 2020 to 2030 and 16.23% increase from 2030 to 

2040 and 19.74% increase from year 2040 to 2050. These increases are very large and seems to be 

unachievable in the upcoming years.  Hence, a minimum annual percentage increase of 0.30% was calculated 

based on historical growth rate between 1970-2019.  Also, a �Modified Projected Population� was calculated, 

using the minimum annual percentage increase, as well as a known development at Deerpath Woods (2,634 
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P.E.) building out by 2040, per feedback from City staff.  Table 1 shows the Minimum Projected Population, 

Modified Projected Population, and CMAP population projections from 2020 to 2050.  

 

Table 1: Projected Population (2020 2050)
City of Sandwich, IL

Year
Minimum
Projected

Population*

Annual Minimum
% Population

Increase

Modified
Projected

Population**

Annual
Modified %
Increase

CMAP
Projected
Population

Annual
CMAP %
Increase

2020 7,421 7,421 7,421
2030 7,646 0.30 8,963 20.78 9,399 26.65
2040 7,877 0.30 10,511 17.28 10,924 16.23

2050 8,116 0.30 10,750 2.27 13,080 19.74

*Based on Historical Average Annual % Increase 1970 2019    
**Based on Historical Average Annual % Increase 1970 2019 and Deerpath Woods (2,634 PE) Building Out by 2040

Exhibit E illustrates the historical population trends of the City along with the Minimum Projected Population, 

Modified Projected Population, and CMAP population projections to 2050.  The Modified Projected Population 

projection will be used as a basis for this Sewer Rate Study. 
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Wastewater Flow Analysis 

This report will focus on an overview of the historical and projected wastewater flows as pertaining to CIP items 

and revenues/expenditures.  There is a considerable amount of analysis related to flows in the sanitary sewer 

system and at the WWTF in the CMOM (September 2020) and Phosphorus Discharge Optimization Plan 

(September 2020), and it is recommended to refer to those reports for more details.   

 

Table 2 below summarizes WWTF flow projections based upon a handful of variables.  This analysis utilized 

historic WWTF flows and the population projections noted in the section above to determine projected WWTF 

flows from 2020 to 2050.  A more detailed table is included in Appendix D. 

Table 2: Projected Wastewater Flows 
City of Sandwich, IL 

 

Year 
Total WWTF Influent 

Flow (Gal) 
Average Daily WWTF 
Influent Flow (GPD) 

WWTF Influent Flow per Capita 
(GPCD) 

FUTURE PROJECTIONS USING CMAP POPULATION ESTIMATES AND HISTORICAL USAGE 

2020 224,932,989 615,833 83 

2030 284,886,829 779,978 83 

2040 331,110,088 906,530 83 

2050 396,459,169 1,085,446 83 

FUTURE PROJECTIONS USING CMAP POPULATION ESTIMATES AND 100 GPCD 

2020 271,052,025 742,100 100 

2030 343,298,475 939,900 100 

2040 398,999,100 1,092,400 100 

2050 477,747,000 1,308,000 100 

FUTURE PROJECTIONS USING MODIFIED POPULATION ESTIMATES & HISTORICAL USAGE 

2020 224,932,989 615,833 83 

2030 231,752,814 634,505 83 

2040 1 238,754,501 653,674 83 

2050 245,998,671 673,508 83 

FUTURE PROJECTIONS USING MODIFIED POPULATION ESTIMATES AND 100 GPCD 

2020 271,052,025 742,100 100 

2030 279,270,150 764,600 100 

2040 287,707,425 787,700 100 

2050 296,436,900 811,600 100 

Notes     
1. Future Revenues/Expenditures for the Sewer Rate Study Based Upon 2040 Future Projection Using Modified    
    Population Estimates and Historical Usage   
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100 Gallons per Capita per Day (GPCD) has been an industry standard for water and wastewater flows, and 

this is a conservative estimate.  Historical analysis of the City�s wastewater flows indicates that 83 GPCD is a 

reasonable estimate for future flows.  Table 2 shows WWTF flow projections to 2050 based upon both 100 

GPCD and 83 GPCD.  The table also shows the projections related to CMAP and Modified Projected 

Population, as explained in the previous section of this report.  It is recommended to utilize the Modified 

Projected Population and Historical Usage (83 GPCD) for this analysis.  Furthermore, while the flow analysis in 

Table 2 projects to 2050, the sewer rate analysis only projects to 2040.  Therefore, the values utilized as a basis 

for future revenues and expenditures for this study are the 2040 Future Projections Using Modified Population 

Estimates and Historical Usage. 

 

The rated Daily/Design Average Flow for the WWTF is 1.50 MGD.  Per the discussion above and Table 2, the 

projected WWTF flow in 2040 is 0.654 MGD.  This is significantly below the rated capacity of the WWTF.  

Additionally, the worst-case scenario in Table 2 utilizes the CMAP population projections and 100 GPCD, which 

projects to 1.092 MGD in 2040.  Pending control of I/I in the collection system, expansion of the WWTF capacity 

is not anticipated in this planning period. 

 

WWTF capacity planning is not the only important aspect related to sanitary flows.  Sewer Fund revenues are 

driven by flows, particularly the billed water usage that is used as the basis for sewer user charges.  As such, 

historical billed water usage and related projections into the future are essential to consider when evaluating 

future sewer rates.   

 

Table No. 3 and Exhibit F summarizes the historical pumped and billed water usage from 2016-2019, as well 

as other relevant metrics.  The data indicates an average historical billed water usage of approximately 65 

GPCD, which is what will be used as the basis for current billed water usage in subsequent analysis.  

Furthermore, there is a trend of decreasing billed water usage, which is common in the industry as low-flow 

water fixtures are more frequently utilized and water conservation has become more prevalent.  Therefore, 

future water rate analyses incorporate a 1% reduction per year in billed water usage per capita, as these trends 

are expected to continue.  Finally, it is worth mentioning the significant amounts of Infiltration and Inflow (I/I) 

shown (see previous section), as well as the significant amount of estimated water loss.  Water loss is generally 

defined as water that is pumped but not billed.  A Water Audit in accordance with American Water Works 

Association (AWWA) Standards is highly recommended to further understand the root of the water loss and 

potentially determine methods for water loss reduction. 
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Table No. 3: Historical Pumped and Billed Water Use (2016 - 2019)
City of Sandwich, IL 

Year 
Pumped 

Water 
(GPD) 

Non-
Irrigation 

Billed Water 
(GPD) 

WWTF 
Influent 

Flow 
(GPD) 

Water 
Consumers 

WWTF 
Influent 

Flow 
(GPCD) 

Pumped 
Water 

(GPCD) 

Billed 
Water 

(GPCD) 

I/I 
(GPCD) 

Water 
Loss -
Approx 

2016 815,414 488,072 537,236 7,370 72.89 111 66.2 44 40.14% 

2017 821,345 491,593 607,355 7,371 82.40 111 66.7 45 40.15% 

2018 755,815 474,440 544,448 7,370 73.87 103 64.4 38 37.23% 

2019 714,350 448,455 762,688 7,421 102.77 96 60.4 36 37.22% 

Average 776,731 475,640 612,932 7,383 82.99 105 64.4 41 38.69% 
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Sanitary System CIP 

While WWTF expansion is not expected in this planning period, there are numerous capital improvement items 

that have been identified by City staff for inclusion into this study.  Some of these capital improvement items 

were identified during the Phosphorus Removal Feasibility Study (PRFS) and CMOM reports.  Significant 

projects identified in the PRFS are improvements to the WWTF to meet pending a future Total Phosphorus 

effluent limit of 1.0 mg/L by end of March 2023 and a 0.5 mg/L limit by 2030.  The CMOM report confirmed that 

an investment in reducing infiltration and inflow (I/I) in the sanitary collection system is highly recommended to 

help prevent sewer backups and disruptions to WWTF operations as a result of precipitation events.  Other 

significant capital improvements identified by City staff include modifications to the Excess Flow Treatment 

System at the WWTF and modifications to various lift stations.  A complete list of the CIP items is included in 

Appendix E.  This table includes the projected cost per year for each CIP item to the year 2040.  In addition to 

its use for this study, the intent is for the City to be able to use this table as a foundation for future capital 

improvement planning and related budgeting efforts.  It can be expanded to include additional details for each 

item and should be updated each year and needs and cost estimates change. 

 

Sanitary System O&M 

 

In addition to capital improvement items, routine and planned operations and maintenance (O&M) costs are 

important to identify and include in the sewer rate study.  Maintenance schedules and associated costs were 

prepared for the sanitary components which are included in Appendix F.  Many of the utilities are old (i.e. greater 

than 15 years old), particularly in the sanitary collection system.  Hence, it is critical to consistently replace 

sewer main as well as maintain the existing wastewater facilities on a regular basis.  This maintenance schedule 

allows for proactive planning which eases the impact on staff and the utility systems by allowing for scheduled 

shutdowns in lieu of unpredicted disruptions in service.  In addition, planned projects are budgeted and 

emergency funds do not have to be sought out as with operating in a reactive mode.  To illustrate, projects such 

as lift station maintenance are recommended to be rehabilitated before a component within the station fails and 

creates an emergency situation.   

 

There are separate tables in Appendix F for O&M items/costs related to the WWTF, lift stations, and general 

expenses that are debited from the City�s sewer fund.  WWTF and lift station O&M items in the respective tables 

were identified through coordination between EEI and the City, and related costs to 2040 include an estimated 

inflation of 3% per year.  The table for general expenses includes personnel salaries and benefits, utilities 

(electric/gas/phone/etc.), outside services, and includes debt service costs.   These items and costs were mainly 

obtained from the prior City Budget (FY 2018-2019) and projected to 2040.  Similar to the CIP table, the intent 

is for the City to be able to use the O&M tables to assist with future budgeting. 

 

The projected cumulative sanitary system costs to 2040 are included in the table in Appendix G.  This table is 

used as the basis for evaluating the City�s sewer rates in the subsequent sections. 
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Additional User Rate Considerations

Currently, the revenue from the sewer rate structure is intended to payoff existing debt, O&M costs, and many 

future CIP items.  When generating different revenue models, consideration was given to the amount of capital 

improvement projects that could be financed through financing (bonds or loans) versus continuing with the �pay 

as you go�, particularly the wastewater facilities modifications projects.     

 

Most capital projects have a design life from 20 to 100 years, and by using the �pay as you go� model, only the 

current paying customers will be burdened by the cost of a project which ultimately benefits multiple generations 

of customers.  By financing, the cost of these longer-term improvements can be spread out to allow the future 

customers to also pay their fair portion of the improvements from which they will benefit.   

 

In addition, the longer-term project (i.e. 20 to 100-year life expectancy) costs are often associated with larger 

value projects that do not necessarily occur on an annual basis.  Therefore, by financing such improvements, 

the costs can be amortized over a period of time which smooths out the annuals costs of the Sewer Capital 

Funds by minimizing the large surpluses or deficits year to year.  

 

Financing improvements also allows the City to minimize rate increases while catching up on deferred capital 

and maintenance projects, but it must be balanced with the threshold of the City and other existing debts.  When 

used appropriately, the City utility customers can benefit from the use of financing. 

 

Financing of some larger long-term improvements appeared to be necessary in order to even out the revenues 

and expenses year over year.  Financing was only anticipated to fund very large sewer system improvement 

projects, e.g. the WWTF Modifications for phosphorus removal and the US-34 Sanitary Sewer Replacement 

project.  It is anticipated that planning for the WWTF Modifications (1.0 mg/L Total P Limit) will start in FY 2020-

2021 with construction completion in FY 2022-2023.  WWTF Modifications (0.5 mg/L Total P Limit) must be 

complete by 2030.  There has been discussion amongst City Staff and Council Members to complete the 0.5 

mg/L Total P Limit modifications at the same time as the 1.0 mg/L Total P Limit modifications.  Advantages 

associated with this path include a high likelihood of lower capital construction costs (minimizing impacts of 

inflation) as well as increased efficiency in completing work at the same time.  The timing of the US-34 Sanitary 

Sewer Replacement project is undetermined, but assuming to start in FY 2023-2024 and be completed in FY 

2025-2026 for the purposes of this analysis.   

 

The Expenditures analysis in Appendix G assumes the financing for the noted projects (�New Debt Service 

Projects�) will be accomplished via a State Revolving Fund (SRF) loan administered through IEPA.  Rates for 

these loans are generally one-half of the current municipal bond rates.  However, there are additional planning 

and financial documents that must be completed for this financing.  Therefore, it is only recommended to finance 

large projects (multi-million dollar) through the IEPA SRF, which include the projects noted above.  It should 

also be noted that the current (FY 2020-2021) IEPA SRF wastewater loan interest rate is 1.35%.  This is 
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particularly low due to the current financial circumstances, so the analysis in Appendix G assumes a more 

typical interest rate of 2.5% through 2025.    

 

Rate Options Considered 

 

After collecting and developing the historical and projected revenues and expenses, several rate 

structures/models were prepared.  When reviewing rate structures, long-term (20 years) projections were 

analyzed.  As discussed previously, by reviewing the long-term projects, the City can typically provide a 

smoother rate increase throughout the course of time by planning for the larger projects in advance.  

 

Various rate structures were reviewed with staff, and the following six (6) scenarios for three (3) rate options 

were then retained for further review.  The major variables considered in the six scenarios include: (1) amount 

of annual sewer rate increase (0%, 2.5% & 3.5%), (2) utilization of IEPA SRF Loan for Financing Debt Service 

for Large Projects, and (3) Population Growth projections:   

 

 Option A-1 � No Rate Increase (On Top of the Current 2.0% Annual Increase per Year by Ordinance); 

Use IEPA SRF Loans for Financing Debt Service for Large Projects; Modified Population Growth 

(~2.66% Increase for 2020-2030 and 1.62% Increase for 2030-2040) 

 Option A-2 � No Rate Increase (On Top of the Current 2.0% Annual Increase per Year by Ordinance); 

No Loans for Financing Large Projects; Modified Population Growth (~2.66% Increase for 2020-2030 

and 1.62% Increase for 2030-2040) 

 Option A-3 � No Rate Increase (On Top of the Current 2.0% Annual Increase per Year by Ordinance); 

Use IEPA SRF Loans for Financing Debt Service for Large Projects; Minimum Population Growth 

 Option B-1 � 2.5% Rate Increase; Use IEPA SRF Loans for Financing Debt Service; Modified Population 

Growth (~2.66% Increase for 2020-2030 and 1.62% Increase for 2030-2040) 

 Option B-2 � 2.5% Rate Increase; Use IEPA SRF Loans for Financing Debt Service for Large Projects; 

Minimum Population Growth 

 Option C-1 � 3.5% Rate Increase; Use IEPA SRF Loans for Financing Debt Service for Large Projects; 

Minimum Population Growth 

 

These rate structures were developed with the goal of evaluating options, while preserving the Cash Balance 

Reserve.  The Cash Balance Reserve varies by both the amount of debt anticipated as well as the annual 

operating costs, and the reserve is therefore different in each year and rate option.  Exhibits G, H, I, J, K, and 

L illustrate the actual Cash (solid blue bar graph) balance.  The detailed calculations and assumptions for each 

of the rate options are provided in Appendix H of this report.   
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Exhibit G: Option A-1: Sewer Fund Balance Summary (No Rate 
Increase - Loans for Debt Service)

Sewer Funds - Total Balance
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Exhibit H: Option A-2: Sewer Fund Balance Summary (No Rate 
Increase - No Loans for Debt Service)

Sewer Funds - Total Balance
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Exhibit I: Option A-3: Sewer Fund Balance Summary (Min. 
Population Growth - No Rate Increase - Loans for Debt Service)

Sewer Funds - Total Balance
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Exhibit J: Option B-1: Sewer Fund Balance Summary (2.50% Rate 
Increase - Loans for Debt Service)

Sewer Funds - Total Balance
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Exhibit K: Option B-2: Sewer Fund Balance Summary (Min. 
Population Growth - 2.50% Rate Increase - Loans for Debt Service)

Sewer Funds - Total Balance
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Exhibit L: Option C-1: Sewer Fund Balance Summary (Min. 
Population Growth - 3.50% Rate Increase - Loans for Debt Service)

Sewer Funds - Total Balance
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The Cash Balance Reserve for the Sewer Fund was a very healthy $4,024,550 as of April 30, 2019.  The City 

currently does not have a Cash Reserves Policy, and it is recommended that City Staff/Council review Cash 

Reserve Policy options and determine whether to formalize a policy.  Cash Reserve Policy options from other 

communities include: 

 A minimum of 30% of Annual Operating Costs plus 1 Year of Debt Service Payments 

 A minimum of 25% of Operating Expenses (3 Months), plus $250,000 for Capital Expenditures, plus 

$1,000,000 for Annual Cash Flow 

 A minimum Operating Reserve of 10% for the following year plus 3 months of following year interest 

and principal payments 

 

For the purposes of this analysis, the minimum Cash Balance Reserve threshold is $500,000.  Therefore, 

Options A-2, A-3, and B-2 are not viable and are not recommended.  Analysis of Option A-2 indicates that it is 

not advisable for the City to pay for the planned large CIP projects without the use of financing (e.g. IEPA SRF 

loan).  Option A-3 shows that if the City population growth continues at 0.3%, the current 2% annual sewer rate 

increase will not adequately fund the planned projects over the next 20 years.  Option B-2 shows the same as 

Option A-3, except that even an immediate annual sewer rate increase of 2.5% will not adequately fund the 

planned projects.  If the City population growth continues at 0.3%, Option C-1 shows that an immediate annual 

sewer rate increase of 3.5% would be required to maintain a Cash Balance Reserve greater than $500,000 for 

the 20-year planning period. 

 

If a larger population increase is realized (~2.66% Increase for 2020-2030 and 1.62% Increase for 2030-2040), 

Option A-1 shows that no additional sewer rate increase (above the current 2% increase per year) would be 

required in order to maintain a minimum Cash Balance Reserve of $500,000.  Option B-1 further exemplifies 

this point be showing the improved Cash Balance Reserves if increasing the annual sewer rate increase to 

2.5%.  

 

One scenario that was not included in this analysis, but is worth mentioning, is the scenario where the City 

decides to proceed with the 0.5 mg/L Total P Removal WWTF Modifications simultaneously with the 1.0 mg/L 

Total P Removal WWTF Modifications.  Given the fact that these improvements would be happening within the 

next few years (complete by 2023), a significant amount of debt service would be realized very soon and prior 

to payoff of the existing debt service.  Given the other significant CIP and O&M expenses identified over the 

next few years, it is unlikely that a reasonable additional annual rate increase would allow the City to maintain 

a minimum Cash Balance Reserve of $500,000.  Rather, the City would have to consider either delaying some 

of the other identified near-term CIP and O&M expenses and/or incur debt service to pay for some of these 

items, possibly by including items in an IEPA SRF loan for the WWTF Modifications.  Further analysis of this 

scenario is recommended if the City pursues simultaneous WWTF Modifications.  
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Rate Comparison 

Prior to making a recommendation on a rate option, it is important to understand the impact of the rate increase 

on the City residents and businesses both immediately, and at the end of the anticipated rate increases.   

 

Based on the average monthly residential bill of 16,200 gallons per billing cycle (quarter), the projected monthly 

billings for all six (6) rate options are presented for Fiscal Years 2020-40 within the 20-year planning period in 

Table No. 4 below:  

 

Table 4: Projected Average Sewer Bill for Rate Options (2020 2040)
City of Sandwich, IL

FY
Option No.

A 1, A 2 & A 3
2.0% Increase

B 1 & B 2
2.5% Increase

C 1
3.5% Increase

2020 2021 $119.37 $119.37 $119.37
2021 2022 $121.66 $121.66 $123.38
2022 2023 $123.99 $125.16 $127.52
2023 2024 $126.37 $128.17 $131.81
2024 2025 $128.80 $131.25 $136.24
2025 2026 $131.28 $134.40 $140.84
2026 2027 $133.80 $137.64 $145.59
2027 2028 $136.38 $140.95 $150.51
2028 2029 $139.01 $144.35 $155.61
2029 2030 $141.69 $147.83 $160.88
2030 2031 $144.42 $151.41 $166.33
2031 2032 $147.21 $155.07 $171.98
2032 2033 $150.05 $158.82 $177.82
2033 2034 $152.95 $162.66 $183.87
2034 2035 $155.91 $166.60 $190.13
2035 2036 $158.93 $170.64 $196.61
2036 2037 $162.01 $174.79 $203.32
2037 2038 $165.15 $179.03 $210.26
2038 2039 $168.35 $183.38 $217.44
2039 2040 $171.62 $187.84 $224.88

FY 2020 2021: $7.06/1,000Gal, Plus $5.00 Flat Fee Per Quarterly Bill
Average: 16,200 Gallons Per Quarter  

 

In addition to understanding the impact on the City residents, a comparison of sewer bills with other local 

municipalities is often completed as well.  Please refer to Exhibit M for this municipality comparison.   
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Not every community has quarterly billing cycles, so the comparison is based on an average monthly bill of 

5,400 gallons per month.  The City�s average monthly sewer billing cost at the time of this analysis (FY 2019-

2020) is slightly lower than the average of the 15 communities included in this comparison.   

 

Recommendations 

 

Based on the information presented above, there are a handful of recommendations for the City Staff and 

Council to consider further, including: 

 Review Cash Reserve Policy Options and Determine Whether to Formalize a Policy 

 Continually Review Annual and Projected Revenues and Related Factors, Such as Population Growth 

and Additional Sewer Services 

 Further Clarify and Update Future CIP and O&M Expenditures � Items, Costs, and Timeframes 

 Evaluate whether to accelerate the timeline for the WWTF Modifications to meet the future 0.5 mg/L Total 

Phosphorus limit (required by 2030) 

 Evaluate Financing Options for Major CIP Items (i.e. IEPA SRF Loan) 

 Continue to Evaluate Sewer Rates and Related Fees Based Upon the Factors Noted Above.  This Will 

Guide If/When to Proceed with a Proposed Rate Change and any Related Variables
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Exhibit M: Sewer Bill Comparison
City of Sandwich, IL

Monthly Wastewater Costs

Monthly Other costs

Monthly Third Party Treatment Costs

Notes: Based on rates as of December, 2019
Garbage/Refuse Fees not included in this comparison

Sandwich
(2019)

Average Bill 
(~$40/mo)
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Appendix A

WWTF NPDES Permit
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Appendix B

Historical Revenues and Expenditures �
Sewer Fund



$400.00 $1,000.00 $0.00 $0.00 $0.00 $0.00 $0.00
$171,229.00 $12,790.00 $713,981.04 $713,981.04 $24,567.55 $15,857.00 $15,916.00

$1,206,729.00 $1,113,790.00 $1,732,056.72 $1,732,056.72 $1,098,928.99 $1,099,212.00 $1,134,094.00
$2,922.00 $48,912.00 $435,593.84 $435,593.84 -$903,290.08 $8,108.00 -$31,477.00Net Difference

revenue and expenditures are obtained from yearly NPDES reports sent by the City
G:\Public\Sandwich\2019\SA1905 NPDES Permit Planning Documents\Eng\Sewer Rate Study\[Appendix B Historical Revenues and Expenditures Sewer Fund.xlsx]Appendix

Interest
Other

Total Annual Revenue
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Appendix B: Historical Revenue (FY 2012 2013 to 2018 2019)
City of Sandwich, IL
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Appendix B: Historical Expenditures (FY 2012 2013 to 2018 2019)
City of Sandwich, IL
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Appendix C

2019 Sewer Fund Budget
(Spreadsheet Format)
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Appendix D

Historic and Projected
Wastewater Flows



APPENDIX D: HISTORIC AND PROJECTEDWASTEWATER FLOWS
SEWER RATE STUDY
CITY OF SANDWICH, IL

Month
Total Pumped 

Water Usage (Gal)

Average Daily 
Pumped Water 
Usage (GPD)

Approximate 
Total Billed Water 

Usage (Gal)

Approximate 
Average Billed 
Water Usage 

(GPD)1

Non-Irrigation 
Billed Water 

Usage (GPD)2

Non-Irrigation 
Billed Water 

Usage (GPCD)3

Total WWTF 
Influent Flow 

(Gal)

Average Daily 
WWTF Influent 

Flow (GPD)

WWTF Influent 
Flow per Capita 

(GPCD)3

Precipita
tion (in)

Jan 2016 25,221,000 813,581 15,310,133 493,875 493,875 67 18,394,000 593,355 81 0.70
Feb 2016 22,874,000 788,759 13,885,412 478,807 478,807 65 15,023,000 518,034 70 1.00
Mar 2016 23,637,000 762,484 14,348,583 462,858 462,858 63 16,658,000 537,355 73 3.90
Apr 2016 25,886,000 862,867 15,713,814 523,794 523,794 71 15,323,000 510,767 69 2.10
May 2016 25,342,000 817,484 15,383,585 496,245 465,478 63 19,117,000 616,677 84 8.00
Jun 2016 25,700,000 856,667 15,600,905 520,030 487,788 66 16,945,000 564,833 77 5.40
Jul 2016 25,720,000 829,677 15,613,046 503,647 472,421 64 19,123,000 616,871 84 7.20
Aug 2016 27,613,000 890,742 16,762,171 540,715 507,191 69 16,969,000 547,387 74 5.70

Sep 2016 24,397,000 813,233 14,809,933 493,664 463,057 63 16,057,000 535,233 73 2.90
Oct 2016 24,911,000 803,581 15,121,951 487,805 487,805 66 14,748,000 475,742 65 4.10
Nov 2016 22,610,000 753,667 13,725,154 457,505 457,505 62 14,306,000 476,867 65 3.00
Dec 2016 24,559,000 792,226 14,908,273 480,912 480,912 65 14,065,000 453,710 62 0.50
Jan 2017 24,947,000 804,742 15,564,091 502,067 502,067 68 16,368,000 528,000 72 2.90
Feb 2017 22,602,000 807,214 14,101,078 503,610 503,610 68 13,092,000 467,571 63 0.70
Mar 2017 24,984,000 805,935 15,587,175 502,812 502,812 68 17,328,000 558,968 76 6.10
Apr 2017 24,112,000 803,733 15,043,146 501,438 501,438 68 24,780,000 826,000 112 7.10
May 2017 26,078,000 841,226 16,269,707 524,829 492,290 67 25,236,000 814,065 110 5.50
Jun 2017 26,339,000 877,967 16,432,541 547,751 513,791 70 15,198,000 506,600 69 4.40
Jul 2017 26,267,000 847,323 16,387,621 528,633 495,858 67 24,336,000 785,032 107 11.80
Aug 2017 26,743,000 862,677 16,684,591 538,213 504,843 68 15,711,000 506,806 69 1.65
Sep 2017 26,212,000 873,733 16,353,308 545,110 511,313 69 13,673,000 455,767 62 0.48
Oct 2017 25,326,000 816,968 15,800,544 509,695 509,695 69 27,247,000 878,935 119 13.31
Nov 2017 22,841,000 761,367 14,250,187 475,006 475,006 64 15,570,000 519,000 70 2.29
Dec 2017 23,351,000 753,258 14,568,369 469,947 469,947 64 13,687,000 441,516 60 0.72
Jan 2018 25,468,000 821,548 17,182,164 554,263 554,263 75 15,048,000 485,419 66 1.04
Feb 2018 23,284,000 831,571 15,708,713 561,025 561,025 76 22,372,000 799,000 108 4.86
Mar 2018 25,269,000 815,129 17,047,907 549,932 549,932 75 18,886,000 609,226 83 2.18
Apr 2018 23,378,000 779,267 15,772,130 525,738 525,738 71 15,133,000 504,433 68 1.27
May 2018 23,820,000 794,000 16,070,329 535,678 502,466 68 16,729,000 557,633 76 5.12
June 2018 23,330,000 777,667 15,739,747 524,658 492,129 67 20,390,000 679,667 92 9.89
Jul 2018 23,758,000 791,933 16,028,500 534,283 501,158 68 15,401,000 513,367 70 2.38
Aug 2018 23,305,000 776,833 15,722,881 524,096 491,602 67 14,570,000 485,667 66 4.09
Sep 2018 21,648,000 721,600 14,604,974 486,832 456,649 62 14,078,000 469,267 64 2.12
Oct 2018 20,927,000 697,567 14,118,546 470,618 470,618 64 14,574,000 485,800 66 5.49
Nov 2018 18,465,000 615,500 12,457,541 415,251 415,251 56 13,001,000 433,367 59 1.61
Dec 2018 19,415,000 647,167 13,098,465 436,615 436,615 59 15,316,000 510,533 69 1.87
Jan 2019 20,456,000 681,867 12,993,531 433,118 433,118 58 13,612,000 453,733 61 2.96
Feb 2019 18,504,000 616,800 11,753,632 391,788 391,788 53 16,071,000 535,700 72 3.15
Mar 2019 20,631,000 687,700 13,104,690 436,823 436,823 59 16,885,000 562,833 76 2.51
Apr 2019 20,956,000 698,533 13,311,128 443,704 443,704 60 18,704,000 623,467 84 3.75
May 2019 21,707,000 723,567 13,788,159 459,605 431,110 58 48,973,000 1,632,433 220 14.00
June 2019 22,123,000 737,433 14,052,400 468,413 439,372 59 30,701,000 1,023,367 138 4.17
July 2019 23,938,000 797,933 15,205,277 506,843 475,418 64 24,432,000 788,129 106 5.82
Aug 2019 24,016,000 800,533 15,254,822 508,494 476,967 64 16,271,000 524,871 71 4.02
Sep 2019 21,623,000 720,767 13,734,802 457,827 429,441 58 25,498,000 849,933 115 10.54
Oct 2019 21,592,000 719,733 13,715,111 457,170 428,826 58 25,880,000 834,839 112 4.95
Nov 2019 20,471,000 682,367 13,003,059 433,435 406,562 55 22,119,000 737,300 99 1.72
Dec 2019 21,149,000 704,967 13,433,720 447,791 420,028 57 18,155,000 585,645 79 2.24

2020 180,129,548 493,168 480,345 65 224,932,989 615,833 83
2030 228,141,439 624,617 608,377 65 284,886,829 779,978 83
2040 265,157,685 725,962 707,087 65 331,110,088 906,530 83
2050 317,490,161 869,241 846,640 65 396,459,169 1,085,446 83

2020 278,287,500 761,910 742,100 100 271,052,025 742,100 100
2030 352,462,500 964,990 939,900 100 343,298,475 939,900 100
2040 409,650,000 1,121,561 1,092,400 100 398,999,100 1,092,400 100
2050 490,500,000 1,342,916 1,308,000 100 477,747,000 1,308,000 100

2020 180,129,548 493,168 480,345 65 224,932,989 615,833 83
2030 185,590,961 508,120 494,909 65 231,752,814 634,505 83
2040 191,198,012 523,472 509,861 65 238,754,501 653,674 83
2050 196,999,247 539,355 525,331 65 245,998,671 673,508 83

2020 278,287,500 761,910 742,100 100 271,052,025 742,100 100
2030 286,725,000 785,010 764,600 100 279,270,150 764,600 100
2040 295,387,500 808,727 787,700 100 287,707,425 787,700 100
2050 304,350,000 833,265 811,600 100 296,436,900 811,600 100

^Avg. Annual Irrigation is approx. 2.6% of total annual billed water use
Notes

1. Irrigation estimated as 6.2% of Billed Water Usage during irrigation months (assumed from May-September)

2. Population estimated at 7,421 in 2016, 2017, and 2018 based on feedback proided by CMAP.

3. Precipitation data from Jan 2016 - Dec 2019 is taken from CoCoRaHS.

FUTURE PROJECTIONS USING CMAP POPULATION ESTIMATES AND HISTORICAL USAGE

FUTURE PROJECTIONS USING CMAP POPULATION ESTIMATES AND 100 GPCD

FUTURE PROJECTIONS USING REVISED POPULATION ESTIMATES AND HISTORICAL USAGE

FUTURE PROJECTIONS USING REVISED POPULATION ESTIMATES AND 100 GPCD
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Appendix

SEWER RATE STUDY � 2019/2020 

Appendix H.5

Option B 2
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Appendix

SEWER RATE STUDY � 2019/2020 

Appendix H.6

Option C 1
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