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1.   INTRODUCTION 

 

1.1 BACKGROUND 

 

The City of Rehoboth Beach Wastewater Treatment Plant (WWTP) receives wastewater from 

the City and surrounding areas of Henlopen Acres, Dewey Beach and North Shores and 

discharges the treated effluent to the Lewes-Rehoboth Canal.  The original WWTP was 

completed in 1987 and was designed to provide a secondary level of treatment.  Nutrient removal 

was not a requirement of the discharge permit.  

 

In 1993 DNREC issued a new NPDES permit requiring Biological Nutrient Removal (BNR) at 

the Rehoboth Beach WWTP that was driven by and consistent with the “Comprehensive 

Conservation and Management Plan (CCMP) for Delaware’s Inland Bays”.  This plan 

established goals for nutrient reductions throughout the Rehoboth Bays watershed.  A final cap 

on nutrients was established based on the 1989 baseline load.  The final cap was established as a 

30% reduction in nitrogen and a 70% reduction in phosphorus to be monitored on a rolling 

annual average.  Interim goals of a 15% and 30% reduction in nitrogen and phosphorus discharge 

were also established.  Therefore, the plant was upgraded in two phases, in 1994 and 1997, to 

reduce the nitrogen and phosphorus discharge as required by the permit.   

 

In 1996 portions of the Indian River, and the Rehoboth Bay were listed as water quality impaired 

and thus required the development of a TMDL.  The TMDL was issued in August, 1998 and 

required that “all point source discharges which are currently discharging into the Indian River, 

Indian River Bay, and Rehoboth Bay and their tributaries shall be eliminated systematically”.   

Thus the City of Rehoboth Beach had to find an alternate method to discharge their treated 

wastewater effluent.   

 

In August 2005, the terms of a consent order, which addressed the TMDL were finalized and a 

revised discharge permit for the WWTP was issued.  The consent order establishes a firm date of 

December 31, 2014 for the discharge to be eliminated from the Lewes-Rehoboth Canal and the 

new disposal method to be fully operational. 
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A study was completed in August 2005 which evaluated the following alternatives for the 

disposal of treated effluent: 

 

• Land application 

• Rapid infiltration beds 

• Ground water injection 

• Ocean outfall 

 

Land application was eliminated from further consideration since, after an extensive land search 

taking over 2 years, sufficient property to be used for the spray sites, could not be located within 

a reasonable distance from the wastewater treatment plant.  Initially, a total of 46 properties were 

contacted using a professional realty firm.  Several attempts were made through the mail and by 

phone to contact the landowners and to solicit their interest.  Most refused or did not respond.  

Only three expressed any interest in learning more.  However, their interest was based on being 

able to continue to farm vegetable crops for human consumption which would not be permitted if 

used for spray irrigation.  The search was then expanded by increasing the allowable distance 

from the RBWWTP.  Also, land preserved for agricultural use by the Delaware Agricultural 

Lands Preservation Act, was pursued.  A contingent offer was made on one relatively small 

property but the offer was not accepted.  A number of additional properties would have been 

required in order for land application to be viable.  Thus the search for land was not successful.  

The required amount of land was not available. 

 

Rapid Infiltration Beds (RIBs) were eliminated because of potential serious problems with 

ground water mounding and because they would introduce nitrogen to the ground water which 

would then eventually flow to the Inland Bays.  Any introduction of nitrogen to the Inland Bays 

would violate the intent of the consent order.   

 

Ground water injection was eliminated because of regulatory issues, cost and the high level of 

risk associated with these technologies.  The ocean outfall was identified as the most cost-

effective and technically feasible alternative and was recommended. 
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A series of public meetings and workshops were held in 2007 to explain the results of the study 

and to solicit feedback.  During this time, several private utility companies contacted the City 

and expressed an interest in providing wastewater treatment and disposal services using land 

application.  Each of these utilities indicated that they had access to the land required for land 

application.  The terms and conditions and the costs associated with these proposals was not 

defined.  In order for the City to judge the efficacy of the proposals and to compare the user 

charges that would be required to fund this approach, a detailed Request for Proposal (RFP) was 

developed (Appendix A).  The RFP presented the technical design criteria, identified the relevant 

legal, administrative and regulatory issues and defined the contract terms.  The RFP was issued 

August 5, 2008, and a pre-proposal meeting was held on August 19, 2008.  One response was 

received as described in Section 1.2. 

 

In addition, in order to accurately judge the cost-effectiveness of land application versus the 

ocean outfall alternative, it was necessary to further develop the capital cost estimate for 

construction of the outfall.  The approach used to verify the estimated cost was to contact 

qualified marine construction firms.  The cost estimate would be non-binding and based on the 

current conceptual design. 

 

1.2 RESULTS OF REQUEST FOR PROPOSAL EFFORT 

 

The City received no proposal that was responsive to its RFP.  Tidewater did not submit 

although they expressed considerable interest to do so prior to and during the bid phase.  

Artesian Resources did suggest an approach that would include the participation of Sussex 

County on behalf of their West Rehoboth Sanitary District.  The Artesian approach was based on 

conveying raw wastewater from the RBWWTP to the Sussex County’s Wolfe Neck Regional 

Wastewater Facility (WNRWF) where it would be equalized and treated.  Excess flows, from 

either the County or the City, greater than the capacity of the WNRWF would be pumped to the 

Artesian Northern Sussex Regional Water Recharge Facility (ANSRWRF).  The approach relied 

on the successful creation of a partnership between Sussex County, Artesian and the City of 

Rehoboth Beach.  
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A phased approach was proposed.  In Phase 1, the ANSRWRF would have a treatment capacity 

of 4.0 mgd of which 2.0 mgd would be available for the County and the City (2.0 mgd already 

committed to Georgetown and the northern Sussex County area).  Phase 2 would provide an 

additional 2.0 mgd of capacity for the County.  The total estimated cost for Phase 1 was $45 

million.  Artesian proposed to contribute $15 million.  The County and the City would split the 

remaining $30 million in proportion to flow.  Thus the City would pay $18 million (1.2 mgd 

annualized flow) and the County would contribute $ 12 million. 

 

Several issues were identified that have prevented the land application alternative, as proposed 

by Artesian, from moving forward.  The most significant issues appear to be: 

 

• Uncertainty regarding future total cost.  The ocean outfall alternative would be capable of 

disposing of the total design capacity of the RBWWTP whereas the Artesian proposal 

provided for only the current annualized flow requirements for the City (1.2 mgd) 

• The Artesian land application site could be expanded but the cost estimates were very 

conceptual and in today’s dollars. 

• Artesian established a user fee that was based on a guaranteed delivery of 2.0 mgd to 

their facility. 

• The cost sharing terms and conditions are unknown 

 

Negotiations between Artesian, the County and the City did not proceed.  However, the County 

offered to develop an alternative land application proposal utilizing their WNRWF and Inland 

Bays Regional Wastewater Facility (IBRWF).  This proposal requires further study and 

clarification before it can be evaluated and compared to the ocean outfall alternative.  Thus, at 

this time, only the ocean outfall proposal is being presented in this report.  

 

1.3 PURPOSE OF REPORT 

 

The only two viable options for the disposal of effluent from the RBWWTP are land application 

and ocean outfall.  The ultimate goal of this study and report is to develop the capital, operation 

& maintenance, project and user charge estimates on the basis of the same design criteria and 
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with a greater degree of confidence to allow the City to make an informed decision regarding 

their future direction. 

 

The purpose of this report is to present the results of the cost analysis for the ocean outfall 

alternative.  At a later date, if the proposals for land application progress to the point where they 

can be realistically considered, then the report will be amended to include this additional data.   
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2.  OCEAN OUTFALL ALTERNATIVE 

 

2.1   APPROACH  

 

The Effluent Disposal Study completed in August 2005 estimated the construction cost of an 

ocean outfall to serve the City of Rehoboth Beach to be $ 29,130,000 in 2005 dollars (Table 7.11 

Effluent Disposal Study).   The estimate was based on a conceptual plan and input from several 

large marine contractors.  The goal of this study was to develop cost estimates with as much 

confidence as possible given the state of the conceptual design.  It was not possible to obtain a 

design-build estimate such as was pursued for the land application because of the cost and time 

required to issue that type of proposal.  A significant investment in time and money would be 

required in order to develop the various permits for the ocean outfall to the point where a 

legitimate design-bid proposal could be solicited. 

 

In order to update and refine the construction cost estimate, a number of major marine 

construction firms were contacted including: 

 

• Ben C. Gerwick, Inc. 

• WorleyParsons 

• Oceaneering 

• Ryba Marine Construction 

• Weeks Marine 

• Reed & Reed 

• Commerce Construction 

• In-Depth Marine Construction 

• Atlantic Marine Constructors 

 

Two firms agreed to work with the City to provide a realistic cost estimate based on their 

experience and knowledge of marine outfall construction.  The two firms included: 
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Weeks Marine – Weeks Marine was founded in 1919 and is headquartered in Cranford, New 

Jersey.  They are number 110 in the Engineering News Record Top 400 list of contractors and 

they specialize in dredging and marine construction.  They are familiar with the Delaware coast 

having completed the beach replenishment work in Bethany Beach.  The estimate was completed 

by Mr. Leo Iking who has extensive experience with the design and construction of ocean 

outfalls. 

 

WorleyParsons – WorleyParsons is an international engineering and construction firm founded 

in 1971 with expertise in marine and offshore construction.  The estimate was completed by Mr. 

Anthony Perri who has over 20 years experience and Mr. Harvey Walker who has designed 

numerous ocean outfalls and submarine pipelines. 

 

A package of information describing the conceptual design (included in Appendix B) was 

submitted to each firm.  Comments and suggested revisions to the design were invited.  A 

summary of the conceptual design and comments received are presented in Section 2.2. 

 

The capital cost estimate provided by each contractor is included in Appendix B.  Section 2.3.1 

presents the results of the capital cost estimates developed by the construction firms as well as 

the Stearns & Wheler cost estimated updated to 2009 dollars. 

 

2.2 BASIS OF DESIGN 

 

The basis of the cost estimate was the conceptual design as presented in the Rehoboth Beach 

Wastewater Treatment Plant Effluent Disposal Study (August 2005).  The design basis is 

summarized as follows: 

 

1. Outfall extends 6,000 LF east from the shore and terminates with a diffuser pipe which 

forms a wye in plan view and runs approximately 650 LF northeast and 650 LF southeast 

from the end of the outfall.  The water depth at the diffuser location is approximately 30 

feet. 
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2. The outfall and diffuser are 24-inch HDPE pipes. 

 

3. Diffuser has 3-inch diffuser ports located 25-feet on center along the length of the 24-

inch pipe.  Each port has a 3-inch HDPE pipe extending upward from the buried diffuser 

pipe to the sea floor and ending with Red Valve Series 36-D diffuser check valves made 

of Neoprene. 

 

4. The outfall and diffuser pipe will be buried such that the crown of the pipe is 

approximately 5 feet below the sea floor.  The pipe will have a 12-inch bedding (1-1/2 

inch stone) and backfilled to 1-foot above the crown of the pipe (6-inch stone).  From the 

backfill to the sea floor there will be ballast rock (12-inch stone) with several feet of 

armor rock (24 to 30 inch stone) placed on top (see typical cross-section). 

 

5. The outfall and diffuser pipe will be ballasted with concrete collars located 20-feet on 

center.  There will also be helical screws located 20-feet on center.  The helical screws 

will be placed on either side of the concrete collars. 

 

6. Installation assumes that the trench will be dredged and the outfall floated out from the 

beach for installation.  It is assumed that the HDPE outfall and diffuser pipe can be fusion 

welded on the beach at the location of the outfall. 

 

7. It is assumed that construction through the surf zone will require sheeting (approximately 

500 LF from the beach on either side of the pipe to a depth of 25 feet). 

 

8. The requirements for dredging will be determined during the permitting process but it is 

assumed, as a worst-case scenario, that the dredged materials from excavation can not be 

side cast but rather will have to be temporarily placed in a barge. 

 

9. Construction is limited to the months of October through May 

 

A plan view of the force main and outfall are shown in Figure 2.2-1. 
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Figure 2.2-1: Proposed Alignment of Force Main and Ocean Outfall 
 
 
2.3 CAPITAL COST 

 

2.3.1 OCEAN OUTFALL 

 

The capital cost estimate provided by each contractor is included in Appendix C.  Table 2.3.1-1 

presents the results of the capital cost estimates developed by the construction firms as well as 

the Stearns & Wheler cost estimated updated to 2009 dollars. 
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Table 2.3.1-1: Summary of Estimated Capital Costs – Ocean Outfall 
COST COMPONENT STEARNS & WHELER WEEKS MARINE WORLEYPARSONS 
Subtotal  $19,900,000 $16,710,000 $12,724,000 
Contingency $6,000,000 Incl. $3,817,000 
Total $25,900,000 $16,710,000 $16,541,000 
Average $ 19,700,000 

 
Explanation of Cost Estimates 

 

Stearns & Wheler 

This estimate was taken from the Rehoboth Beach Wastewater Treatment Plant Effluent 

Disposal Study completed by Stearns & Wheler in August 2005.  The estimate was based on the 

design concept described in Section 2.2 of this report which includes HDPE pipe buried in an 

excavated trench.  The total estimated construction cost ($22,100,000) was escalated to current 

dollars based on the ENR Construction Cost Index. 

 

Weeks Marine 

Weeks Marine based their cost estimate on the same basis of design which included HDPE pipe 

buried in an excavated trench.  The individual line items that comprised their estimate each 

included a contingency.  Thus the contingency was not broken out in Table 2.3.1-1 above. 

 

WorleyParsons 

WorleyParsons evaluated several alternatives for construction of the outfall including: 

 

• Concrete encased steel pipe partially buried in an excavated trench 

• HDPE pipe fully buried in an excavated trench 

• HDPE pipe installed by Horizontal Directional Drilling (HDD) 

 

The concrete encased steel pipe alternative, although less expensive, is not recommended 

because the installation offers less protection against disturbance on the ocean floor and potential 

damage.  Also, it requires additional maintenance costs and concerns for corrosion protection.  

The HDPE pipe is corrosion resistant but somewhat more difficult to install because it is 

buoyant.  Complete burial in an excavated trench is the recommended installation technique 
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since it provides protection against damage by disturbances on the sea bottom.  Installation by 

Horizontal Directional Drilling (HDD) would minimize environmental disturbances during 

construction and may be selected as the construction method during final design.  This decision 

would be based on additional geotechnical investigations during the permitting phase to 

determine if HDD is feasible. 

 

2.3.2 PUMP STATION AND FORCE MAIN 

 

The cost estimate for the pump station was based on the following design flows: 

 

Design    Flow (mgd) 
 Average    3.4 
 Instantaneous Peak 10.2 
Current 
 Summer    2.2 
 Winter     1.1 

 
The design concept included conversion of the existing reaeration tank at the RBWWTP to a wet 

well and installation of vertical inline turbine pumps above the wet well.  All new construction 

and piping on the site of the wastewater treatment plant would be on piles.  Three (3) vertical 

turbine pumps would be provided with variable speed drives.  The force main would be 24-inch 

ductile iron pipe. 

 

The alignment proposed for the force main is as follows: 

 

• North from PS along edge of canal until reaching plant entrance road 

• In ROW of plant access road, under Rt. 1 Bridge  

• Continue on State Road to Rehoboth Ave. 

• Cross Rehoboth Ave. 

• ROW in Fifth St. to Columbia Ave. 

• ROW in Columbia Ave. to 2nd St. 

• ROW 2nd St. to Henlopen Ave. 

• ROW Henlopen Ave. to the beach 
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• Through beach parking lot and dunes to the beach 

• Connect to ocean outfall 

 

However, it is understood that, if the ocean outfall alternative is selected, an alignment study 

would be completed to determine the best routing of the force main considering such issues as 

cost, permitting, potential interferences, traffic control and public concerns. 

 

The estimated cost for construction of the pump station and force main to convey treated effluent 

from the RBWWTP to the ocean outfall is presented in Table 2.3.2-1.  The detailed cost estimate 

and information regarding the pumps is included in Appendix D. 

 

Table 2.3.2-1: Estimated Capital Cost – Pump Station and Force Main 
COST COMPONENT ESTIMATED CAPITAL COST 

Pump Station $340,000 
Forcemain $2,560,000 
Subtotal $2,900,000 
General Conditions (5%) $150,000 
Contingency (30%) $850,000 
Total $3,900,000 

 
 
2.3.3 WWTP IMPROVEMENTS 

 

The current RBWWTP was placed in service in 1987 and thus some of the equipment is nearing 

the end of its life cycle.  Although normal maintenance has kept the plant in good operating 

condition, certain equipment items should be budgeted for replacement or repair since they 

represent significant capital expenditures.  These expenditures have been divided into two 

categories; costs for repair that should be budgeted for and completed in the future and costs for 

upgrades that should be completed as soon as possible.  These costs are further explained below. 

 

2.3.3.1 BUDGETED ANNUAL OPERATIONS AND MAINTENANCE COSTS 

 

These are costs associated with repairs of existing equipment at the RRWWTP that should be 

anticipated but which are not immediately critical to the continued operation of the plant.  Table 
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2.3.3.1-1 presents a recommended list of such improvements with approximate costs for 

completing them.  The recommended annual cost is based on the premise that the operating 

budget should establish an account to fund these improvements when and if required. 

 

It should be noted that these costs have not been included in the calculation of the estimated user 

fees. This is because these costs have not been included in the calculation of other proposed 

effluent disposal alternatives and, thus it would be misleading to include them now. 

 
Table 2.3.3.1-1: Additional Annual Costs Associated with the Wastewater Treatment Plant 

ITEM NO. 
UNITS 

COST 
EACH 

TOTAL 
COST 

PROJECT 
COST (1) EXPLANATION 

Draft Tube Aerators 4 $150,000 $600,000 $960,000  

Microsrceens 2    Will be replaced by future 
effluent sand filter 

Blowers      
 Main Process 3 $25,000 $75,000 $120,000  
 Aerobic Digester 3 $15,000 $45,000 $72,000  
Final Clarifier Drive 2 $50,000 $100,000 $160,000  
Pumping Equipment:      
 Process 20 $20,000 $400,000 $640,000  
 Collection System 7 $25,000 $175,000 $280,000  
 Chemical Feed -pumps 10 $8,000 $80,000 $128,000  
 Chemical Feed -tanks 4 $25,000 $100,000 $160,000  
Grit System LS  $800,000 $1,280,000  
Instrumentation & Controls LS  $250,000 $400,000  
Concrete Repair:      
 Headworks LS  $50,000 $80,000 Currently showing signs of pitting 
 Oxidation Ditches LS  $300,000 $480,000 Currently showing signs of pitting 
 Misc LS  $300,000 $480,000  
Miscellaneous:   $1,000,000 $1,600,000 Based on 50k per year 

  Total    $4,275,000 $6,840,000 Assume costs are incurred 
midway through 20 year life cycle

 Annual Cost   $213,750 $342,000 Annual cost over 20 year life 
cycle (2005 dollars) 

       Annual Cost    $396,700 Escalated to 2009 dollars based 
on ENR cost index 

 Adopt    $400,000  
Note: 
1. Basis of Project Costs:  Installation - 25%; General Conditions – 5%: Electrical – 15%; Admin/Legal – 5%; 

Engineering – 10%; Total – 60% 
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2.3.3.2 INITIAL CAPITAL PROJECTS  

 

Several equipment items at the RBWWTP are in more urgent need of repair or replacement.  

These include the effluent filters and the main MCC equipment.  The existing effluent filter is a 

micro-screen which, although functional, is at the end of its useful life.  Newer technologies are 

available which are more efficient and effective.  Thus it is proposed to replace the micro-screen 

with a continuous backwash sand filter.  The estimated construction cost is shown in Table 

2.3.3.2-1. 

 

Table 2.3.3.2-1: Estimated Capital Cost - Effluent Filters 
COST COMPONENT ESTIMATED CAPITAL COST 

Effluent Filters $2,520,000 
General Conditions (5%) $110,000 
Contingency (30%) $790,000 
Total $3,420,000 

 
 

The main MCC equipment, which is required for power distribution and controls, is critical to 

the functioning of the plant.    The existing system requires considerable maintenance.  As a 

minimum, the switch gear should be retrofit by using the services of the MCC manufacturer.  

The approximate cost of this wok is $300,000.  

 

Therefore the total estimated capital costs, to be included in the proposed upgrade to the 

RBWWTP, is approximately $3,700,000. 

 

2.4 OPERATION & MAINTENANCE COSTS 

 

The annual cost to the City for operation and maintenance of the wastewater treatment plant, 

pumping facilities and ocean outfall is estimated based on the existing actual costs plus the 

estimated cost for operation and maintenance of the new facilities.  The cost to operate and 

maintain the new effluent filter will be approximately the same as the existing micro-screen.  The 

primary additional costs will be for the new pump station and for maintenance of the force main 

and outfall.  Table 2.4-1 summarizes the assumptions made to determine the operation and 

Rehoboth Beach Wastewater Treatment Plant  Page 2-9 
Alternative Discharge Cost Evaluation  March 2009 
S&W No. 81079 



maintenance cost.  The estimated O&M costs for the pumping station, force main and outfall, 

plus the existing actual operations and maintenance costs budgeted for the WWTP (2008 – 2009 

budget), are presented in Table 2.4-2. 

 

Table 2.4-1: Operations and Maintenance Cost Assumptions 
PARAMETER VALUE 

Electrical Cost ($/KWH) $0.10 
Labor Cost per hour (includes overhead) $25.00 
Maintenance cost (as % of Capital Cost)  

Equipment 2 % 
Force Main 1 % 

 
 

Table 2.4-2: Estimated Annual O&M Costs 

COST COMPONENT ESTIMATED 
 ANNUAL COST 

Pump Station  
Power $7,000 

Maintenance $10,000 
Force Main  

Maintenance $24,000 
Outfall  

Annual inspection $5,000     
Insurance $100,000 
Subtotal $146,000 

Adopt $150,000 
Existing WWTP O&M $1,740,000 

Estimated Total $1,890,000 
 
 
2.5 PROJECT COSTS 

 

Project costs include the capital cost for construction plus additional costs that include 

permitting, engineering services for design and construction, resident inspection, owner 

administrative and legal fees, costs associated with financing the project and other overhead 

items.  These costs are estimated as a percentage of the estimated capital cost using the following 

conventional guidelines: 
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     Percent Capital Cost 
Permitting Study    3 
  Field work   2 
Engineering  Design (1)   8 
  Construction   5 
Resident Inspection    3 
Administration    5  
Legal      2 
Financial     2 
  Total    30 
 
Note: (1)  Average depending on complexity of project 

 

The estimated project costs are shown in Table 2.5-1. 

 

Table 2.5-1: Estimated Total Project Costs 
COST COMPONENT ESTIMATED COST 

Ocean Outfall $19,700,000 
Pump Station / Force Main $3,900,000 
WWTP Improvements $3,700,000 

Subtotal $27,300,000 
Permitting $1,400,000 
Engineering – Design $2,000,000 
Engineering – Construction $1,400,000 
Admin / Legal / Fiscal $2,500,000 

Total Estimated Project Cost $34,600,000 
 

2.6 ESTIMATED USER FEES 

 

2.6.1 DESCRIPTION OF RATE STRUCTURE 

 

The revenue from the collection and treatment of wastewater is comprised of four (4) 

components.  The components are defined below: 

 

• Metered Sewer Wastewater:  The metered sewer wastewater is comprised of connections 

to the wastewater treatment plant that are within city boundaries and are greater than 1-

inch connections, connections outside the City boundary, and connections that are 1-inch 
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and less.  The 1-inch and less connections are billed on a quarterly basis and all others are 

billed on a monthly basis.   The metered sewer bills are determined based on the water 

usage to each connection.  The water usage is converted to a sewer rate.  

  

• North Shores Revenue:  There are currently 289 units in this service area that generate 

revenue for the City of Rehoboth Beach.  The units are billed on a quarterly basis. The 

rates are determined by the cost of providing service plus a 50% surcharge added to the 

calculated cost.   

 

• Dewey Beach and Henlopen Acres:  The Dewey Beach and Henlopen Acres sanitary 

sewer districts are billed on a quarterly basis based on the actual metered flow discharged 

into the City’s treatment plant.  The metered flow is taken as a percentage of the total 

flow treated by the plant and multiplied by the City’s total O&M costs.  A 15% surcharge 

is added to the cost.   

 

2.6.2 CURRENT USER RATES 

 

An estimate of the current annual user charge, for a typical resident or Equivalent Dwelling Unit 

(EDU) in the Rehoboth Beach service area, is developed in this section based on the following 

data and assumptions: 

 

• The average residential service connections are represented by the service connections 

that are 1-inch and less.   

• The wastewater is distributed evenly between all service connections that are 1-inch and 

less.   

• The total number of service connections that are 1-inch and less is 2,161. 

• The average annual water usage for a residential customer is approximately 150 gal/day.  

This is based on a calculation of the total residential water consumption per year divided 

by the number of residential connections as shown in Table 2.6.2-1 below. 
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• The following rate structure: 

Service charge  $12.09 per quarter 

Usage charge      4.12 per 1,000 gal. 

Surcharge      1.93 per 1,000 gal. (2nd and 3rd quarters) 

 

Table 2.6.2-1:  Typical Annual Residential Water Usage 1 

MONTH UNITS 
AVERAGE QUARTERLY WATER 

USAGE: 1-INCH OR LESS 
CONNECTIONS  

Quarter 1 (Jan – Mar) gal 17,560,000 
Quarter 2 (Apr – Jun) gal 27,450,000 
Quarter 3 (Jul – Sep) gal 53,820,000 
Quarter 4 (Oct – Dec) gal 18,610,000 
Total Water Usage - Annual gal/yr 117,440,000 
Total Water Usage - Daily gal/day 321,753 
No. of Connections  2,161 
Average Daily Use per EDU2 gal/day 150 

Notes: 
1. Based on 2003 data (a review of recent data verifies this data is still valid). 
2. EDU – Equivalent Dwelling Unit. 

 
 
Based on the estimated daily water usage and the actual rate structure, the typical annual user 

charge for a residential customer within the City of Rehoboth Beach limits is calculated as 

follows: 

      Typical 
          Annual Charge 

Service charge      48.36 
Usage charge    224.95 

  Surcharge      52.69 
  Total              $326.00 
 

This can also be verified by an analysis of the average annual sewer charges based on the actual 

billings for 2008.  Table 2.6.2-2 presents a summary of the annual costs for all 1-inch water 

accounts.  The most expensive accounts are restaurants and businesses.  The smallest accounts 

are most likely unoccupied residential units.  The average rate is shown for the case where the 

top 50 and bottom 50 accounts were eliminated.  This appears to be a reasonable estimate of the 

typical residential charge given the resulting range of costs from minimum to maximum.  
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Table 2.6.2-2:  Distribution of Annual Costs ($) 

ANNUAL COSTS ($) HIGHEST LOWEST AVERAGE 
All Accounts 6,102 48 369 
Less Top & Bottom 50 1,344 57 325 

 

Therefore, the estimate of the typical existing annual residential user charge is $325 per year. 

 

2.6.3 IMPACT OF OCEAN OUTFALL PROJECT ON USER CHARGES 

 

It is assumed that the project will be financed through the Delaware Water Pollution control 

Revolving Loan Fund (WPCRLF). The interest rate on the loan is based on 90% of the national 

bond yield.  At the time of this report, the rate would be approximately 4.4% (0.90 x 4.88%) 

although there are some adjustments made based on financial hardships.  All costs are presented 

in 2009 dollars.  Based on the loan parameters presented in Table 2.6.3-1 and the assumption of 

no grant funding, the Principal (P) and Interest (I) payments to fund a project cost of 

$34,700,000 are as follows: 

 

P = $1,830,000 per year 

I =  $   810,000 per year 

 
Table 2.6.3-1: Cost Analysis Parameters 

PARAMETER VALUE 
Period for Present Worth Analysis 20 years 
Annual Interest Rate 4.4% 
Conversion Factor for Present Worth to 
Annual Cost(1) 0.0762 

  Note: 
1. Calculated conversion value: (Rate*(1+Rate)20)/((1+Rate)20-1). 

 
 

The estimated total annual cost for the ocean outfall, including the existing cost to operate the 

wastewater treatment plant and collections system, are presented in Table 2.6.3-2.  
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Table 2.6.3-2: Annual Cost for Ocean Outfall 
SOURCE VALUE 

Existing O&M Costs1 $1,740,000 
Additional O&M Costs (Ocean Outfall) $150,000 
Annual Interest2 $810,000 
Annual Principal2 $1,830,000 
Total Annual Cost $4,530,000 

Notes: 
1. From Rehoboth Beach 2008 – 2009 budget. 
2. Annual P and I payments averaged over life of loan 
 

 

Thus, a total of $ 4,530,000 of revenue must be generated per year by the user charges to the 

areas served by the RBWWTP.  These costs are shared according to various service agreements, 

by the City of Rehoboth Beach, Dewey Beach, Henlopen Acres and North Shores.  The costs for 

the wastewater treatment plant and the collection system are divided based on flows although 

only Rehoboth Beach and North Shores contribute to the collection system costs.  Table 2.6.3-3 

provides a break down of the percentage share of these costs. 

 

Table 2.6.3-3: Percentage Share of Operating Costs 

SERVICE AREA PLANT 
OPERATIONS 

COLLECTION 
SYSTEM 

Rehoboth Beach 56.32 % 92.49 % 
Dewey Beach 35.33 % 0 
Henlopen Acres 3.78 % 0 
North Shores 4.57 % 7.51 % 

 
 

The estimated increase in the annual user charge for the City of Rehoboth Beach is calculated in 

Table 2.6.3-4, based on the percentage share of costs shown in Table 2.6.3-3 and the annual total 

costs or revenue that must be generated as shown in Table 2.6.3-4. 
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Table 2.6.3-4:  Estimated Rehoboth Beach User Charge 
COST ITEM TOTAL COST REHOBOTH BEACH SHARE 

Plant Operations $1,590,000 $895,488 
Collection System $150,000 $138,735 
Existing Costs $1,740,000 $1,034,223 
Additional O&M $150,000 $84,480 
Principal $1,830,000 $1,034,223 
Interest $810,000 $456,192 
New Costs $2,790,000 $1,574,895 
Total Estimated Future Cost $4,530,000 $2,609,118 
Current Revenue  $1,240,000 
Percent Increase  110% 
Exist. Average User Charge  $325 
Proposed User Charge  $680 

 

 

Thus, it is estimated that the typical annual user charge for wastewater will increase by a factor 

of 2.1 (110 %) to approximately $680 per year. 

 

The DNREC guideline for establishing a maximum “reasonable” user charge is 1.5% of the 

median household income (MHI).  The MHI is inflated to the year that the project is actually 

supposed to start. DNREC provided the projected MHI of $64,016 for Rehoboth Beach for 2008.  

The impact on Rehoboth Beach users was determined based on year 2009 dollars; therefore, the 

MHI was escalated to year 2009 dollars at 3% per year.  The projected MHI in 2009 is $65,940. 

The maximum “reasonable” user charge based on the DNREC guidelines would be $989.   An 

increase of 205% above the current user charge would be required in order to reach an average 

user charge of $989. 
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