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Agenda 

• Presentation of Findings/Options (~30 minutes) 
•  Project Purpose 
•  Problem Identification 
•  Proposed Management and Engineering Solutions 
•  Financing Options 
•  Scenarios and Recommendations for Oxford’s Stormwater 

Program 

• Questions and Discussion (~60 minutes)  

Please save questions until the end – Thank you! 



Project Support and  
the Oxford Stormwater Task Force 

This project was made possible through financial 
support from the National Fish and Wildlife Foundation  



Project Purpose 
•  Identify actions the Town of Oxford can take to decrease the 

severity and frequency of high water events as well as 
decrease stormwater-related pollution. 

   

Oxford Causeway -  Dec 21, 2012; 
Credit: Cheryl Lewis 

The project focuses on Oxford’s 
stormwater program and how to 
better manage and finance it to 
achieve goals. While engineering 
guided the study, this is not a 
comprehensive engineering 
study.     
 
The project focuses on the 
community as a whole and does 
not provide stormwater solutions 
for individual properties.  
 



Problem Identification and Citizen Feedback 
 
• Managing high water comes with the territory 

•  High water events are not always perceived as a problem for all people.  
•  82 percent of survey respondents say that stormwater is a moderate to serious 

concern (65 responses). 
 

• Neighborhood differences 
•  The Historic District, Jack’s Point, and the South Morris Street areas all 

experience high water events differently. More on next slide.   
 

•  “Our problems are not related to stormwater – they are tidal 
and storm surge related.” 
•  Many Oxford residents do not see stormwater as the primary culprit in 

high water incidents. 
•  Oxford residents are anxious about the effects of sea level rise on their 

property and community.  



Problem Identification and Technical Feedback 

•  South Morris Street/Causeway Area  
•  Problem: Causeway flooding and the formation of “Lake Oxford”  

Why? 1. Size and coverage of local drainage basin feeding to TC bottleneck 
           2. Lack of stormwater storage capacity in the area   

• Tilghman, Mill, Norton, Stewart, and Bank Streets 
•  Problem: Flooding on streets during certain high tide and storm events    
     Why? 1. Mill Street is a collection basin in need of an improved outfall 
                2. The presence and height of shoreline buffers (e.g., bulkheads)   

•  Jack’s Point 
•  Problem: Periodic standing water and tidal flooding 
     Why? 1. Surface level drainage across most of the neighborhood 
                2. Tidal inflow on both sides of the peninsula    



South Morris Street Drainage Basin 



Actionable Findings 
•  The Importance of Stormwater Infrastructure 

•  Regardless of the cause of flooding, properly designed/operating stormwater 
infrastructure is critical to mitigating and dewatering high water events – this includes tide 
gates, outfalls, and stormwater storage capacity.  

•  The Limits of Stormwater Infrastructure 
•  Stormwater infrastructure is only minimally involved with tidal and storm surge driven 

flood events – there is a very important role for shoreline infrastructure (i.e., bulkheads, 
living shorelines, and similar structures) in controlling water levels.    

•  Priorities 
•  Safe passage on roads and streets is a key priority. 
•  Most survey respondents stated the South Morris Street/Causeway is the primary area of 

concern, followed by the Tilghman, Mill and Bank Street areas.  

•  Sea Level Rise – Additional 2.6-4.3 feet by the end of the century   
•  By the end of the century sea level rise will threaten numerous Oxford properties. As a 

precautionary first step, the Town of Oxford should construct all future infrastructure with 
this in mind.  



Solution: Oxford’s Stormwater Program 
• What is it? 

•  An organized effort by the town to make sure Oxford’s 
stormwater infrastructure is properly managed and financed to 
ensure high water events are mitigated and pollution reduced.  

• Who is it? 
•  Department of Public Works – Perform regular inspections, 

cleaning and maintenance as well as some construction.   
•  Town Administrator – Enforcement of regulations, budgeting, and 

contracting with engineers. 
•  Engineers – Design and construct projects as needed. 

• How is it financed? 
•  Mostly through the general fund plus occasional grant support.  
•  In Oxford, most of the program costs go towards capital 

improvement projects. 



A Range of Spending Options for Oxford’s 
Stormwater Program 
Low Cost, Low Impact 
Stormwater Program 

High Cost, High Impact 
Stormwater Program 

Current Program – 
Making due with limited 
resources, but 
sometimes deferring 
stormwater projects 
while the situation does 
not visibly improve, and 
potentially worsens.    
   

The Cadillac Program – 
Investing in all large-scale 
capital improvement 
projects that drastically 
improve high water 
situation, but do not stop 
flooding all together and 
come with significant cost. 
   

Goldilocks Program – 
Selectively investing in 
capital improvement 
projects and management 
strategies with the greatest 
impact while keeping costs 
down. Emphasis on getting 
“the most bang for the 
buck.”  

Where Oxford is Where Oxford should be 



Stormwater Program Options   
• Current Budget – Needed Repairs and Select Improvements 

•  5-year budget of ~$506,000, including: 
•  Labor 

•  37 percent of costs incl. cleaning, maintenance, and administration 
•  Capital Improvements 

•  51 percent of costs incl. planned projects such as: 
• Tide gates at Caroline St and Richardson St 
• Major project: Mill St outfall redesign and tide gate 
• 7 scheduled culvert replacement projects 
•   Saving for a new backhoe 

•  Other Operations and Maintenance (Remaining costs) 

•  Impact: Will address highest priority repairs without 
significant improvement of high water issues. One exception 
is major Mill St. outfall project.  



Stormwater Program Options   
• Additional Management and Technical Solutions  

•  Stormwater Infrastructure Inventory and Master Plan 
•  Stormwater Education and Outreach 
•  Stormwater pumping stations in Historic District and at the 

Causeway 
• Constructed wetland to store stormwater in South Morris 

St area 
• Road elevation and shoreline protection in Historic District 

and South Morris Street area 
•  Impact: As management and technical solutions, these 

actions will reduce frequency and severity of high water 
events beyond currently planned projects.      



  Constructed Wetland 
-  Purpose: Store, 

absorb and filter 
stormwater before it 
enters the Town 
Creek bottle neck 

   
-  Location: South 

Morris St. area 
including possibly 
town-owned 
property or county-
owned area east of 
fire hall 

 
-  Cost for 5 acre 

wetland would be 
approx. $370,000 

Example: Bayard Avenue wetland. Dewey Beach, DE.  



Stormwater 
Pumps 

-  Purpose: quickly dewater 
drainage basins before water 
reaches unwanted level   

 
-  The pumps are typically 

designed to handle the local  
drainage basin and costs are 
structured accordingly 

 
-  South Morris Street = ~30 

acre drainage area and 
$500,000 project 

 
-  Mill Street = ~11 acre 

drainage area and $300,000 
project 

Bayard Avenue Pumps, Dewey Beach, 
DE. Photo credit: Mike Cotten 



Stormwater Inventory and Master Plan 

• Purpose 1: Identify and map location, age, condition of 
all pipes, culverts, outfalls and related infrastructure. 

• Purpose 2: With better information, engineers can take a 
comprehensive look at what projects will have the 
greatest impact on pollution and flood management and 
begin prioritizing via a 5 to 10 year Master Plan. 

• Cost: For the necessary surveying, mapping, and 
planning an estimated $98,000. 



Stormwater Program Spending Options* 
Budget Number 
and Name 

Description 5-YR 
Cost 

Impact on Pollution 
and Flooding 

1: Basic Program Includes all currently scheduled 
repairs and construction described 
above. 

$506 K Least impact – 
Addresses current 
system repairs. 

2: Option 1 + 
mapping + planning 

Includes all currently scheduled 
projects plus development of 
infrastructure map and master plan 
plus funds for education and outreach  

$630 K Small direct impact, but 
indirectly, planning will 
position Oxford for 
success. 

3: Option 2 + 
mapping + planning 
+ Causeway road 
elevation + pumps    

Includes all currently scheduled 
projects, plus master plan, plus major 
capital improvement projects at the 
Causeway (Pumps and rd. elevation)  

$1.5 M  Greater direct impact as 
a result of new capital 
improvement project 
plus planning benefits 

4: Option 3 + 
wetland and 
investment in 
shoreline buffers 

Includes constructing a 5 acre 
wetland, installing storm pumps, 
expanding coastal buffer, plus all 
existing projects and a master plan 

$2.3 M Greatest impact – But 
no guarantees against 
tropical storms, etc. 
 

* In general, this table reflects the range of Oxford 
stormwater program options, but other options are 
available and costs can be estimated. 



Financing Options: How to Pay? 
• General Fund: How Oxford has traditionally paid for its 

stormwater costs. 
• Con: Not a sustainable way to finance all the capital 

improvement projects – risk of deferred/canceled projects 
when the town budget becomes constrained.     

• Grants: Stormwater management and planning grants 
are available.  
• Con: Not a reliable nor signficant source of funds.   

• Loans/Bonds: May be available for large capital projects 
• Con: Bonds and loans must ultimately be paid back.  



Financing Option: Stormwater and 
Shoreline Protection Utility 
•  How it works? 

•  Similar to an electric utility: you pay a fee for the provision of services. In this 
case, stormwater AND shoreline protection services are provided by the Town 
of Oxford.  

•  Who uses it? 
•  There are 8 communities in Maryland and 1,400 nationally with a stormwater 

utility. Average national fee is $55/year/home. 

•  Advantages and Disadvantages 
•  Advantages: Dedicated and consistent source of funding that can only go 

towards stormwater management; fee structure is equitable and credits can be 
made available for responsible behavior.   

•  Disadvantages: Administrative burden to set up and manage compared to 
simply increasing taxes and paying with general fund.   



How a Utility Would Look in Oxford 
Funds to Match Budget Needs: ~$630,000 over 5-years 

•  Residential – Tiered 
•  Homes under 1,000 square feet pay $62.5 per year (89 parcels) 
•  Homes between 1-4k square feet pay $125 per year (448) 
•  Homes over 4,000 square feet pay $187.5 per year (27)   

•  Non-Residential – Tiered 
•  Non-residential property under 4,000 square feet pay $125 per year (22) 
•  Non-residential property between 4-10k square feet pay $250 per year (14)   
•  Non-residential property over 10k square feet pay $375 per year (7)     

•  Everyone Pays 
•  No exemptions including the Oxford lab and places of worship 
•  The Town of Oxford contributes an additional $60,000 per year out of general fund   

•  Revenue 
•  $650,000 accumulated over 5-years 

The average 
Oxford home is 
1,981 square feet  

The average of 
other property is 
4,305 square feet  



Residential Examples 

Base	  
Annual	  Fee	  

Address	  
Parcel	  Size	  
(acres)	  

Structure	  Size	  
(sq.	  7.)	   Mul9plier	   $125	  	  

110 1st Street	   0.143	   792	   0.5	   $62.50	  
26014 Bachelors Harbor 
Drive	   1.18	   3,738	   1	   $125.00	  
4518 Bachelors Point 
Court	   1.24	   4,685	   1.5	   $187.50	  

110 1st Street 26014 Bachelors Harbor Dr. 4518 Bachelors Point Ct. 



Non-residential Examples 

Base	  
Annual	  Fee	  

Address	  
Parcel	  Size	  
(acres)	  

Structure	  Size	  
(sq.	  7.)	   Mul9plier	   $125	  	  

302 North Morris Street	   0.266	   2,520	   1	   $125	  

106 Richardson Street	   1.79	   5,359	   2	   $250	  

407 Strand Road	   3	   26,886	   3	   $375	  

302 North Morris St. 106 Richardson St. 407 Strand Rd. 



How the Utility Revenue Could be Used 

•  To meet the annual costs of running the stormwater program. 
•  To save for and meet the expenses associated with major 

stormwater and shoreline capital improvement projects on 
community property. 

•  To assist private landowners with the costs of stormwater and 
shoreline management on their property. 

• As a reserve fund to cover emergency and long-term costs 
associated with major flooding events and sea level rise. 

•  To leverage additional funds such as grants and to receive 
more favorable loan rates when loans are necessary. 

• Not to cover unrelated expenses.   



Summary of Findings & Options 
1.  The frequency and severity of high water events can be 

mitigated through a comprehensive stormwater program 
and related capital improvement projects; 

2.  Oxford must also address shoreline protection to manage 
the influence of tidal and storm events as well as 
anticipated sea level rise;  

3.  Oxford can elect to operate a low cost, low impact program 
or a high cost, high impact program and everything in 
between; What does the community want?  

4.  Oxford can finance its stormwater program and needed 
capital improvement projects through general funding, 
grant funding, and/or a stormwater utility.     



EFC Recommendations 
1.  Adopt an Effective Stormwater Program Budget (5-year) 

•  At a minimum, the town should adopt the $630,000 stormwater budget 
•  This budget includes the stormwater infrastructure inventory, map and Master Plan, 

which will pay dividends for years to come.  

•  Oxford should budget for an additional major capital improvement project in 
the next 5-8 years. The Causeway stormwater pumps and road elevation 
project will address an area of priority concern at a total budget of $1.5 M. 
•   An investment in this project is going to create the most immediate impact for Oxford residents 

concerned about the Causeway, but at a higher cost. 
•  Given the higher cost of this budget, Oxford might need more than 5 years to generate the funds necessary 

to complete the project.  

 
2.  Account for Sea Level Rise 

•  Oxford should factor sea level rise projections into all major capital 
improvement projects and as a precaution assume additional costs. 

•  The town should evaluate its response to sea level rise beyond the scope of its 
stormwater program.  

 



EFC Recommendations 
3.  Establish a Utility 

•  Oxford should adopt a tiered stormwater utility fee as a consistent, dedicated and 
equitable form of revenue to cover program costs. 

•  Consider providing credits (discounts) for responsible behavior.  
•  The utility should be supplemented with general funds and grants.  
 

4.  Designate Utility Purpose and Labeling 
•  The utility name should reflect the multiple purposes served by the revenue 

including both stormwater management AND shoreline protection. 
•  “Oxford Stormwater and Shoreline Protection Utility” 

  
5.  Utility Rate and Reserve Fund 

•  We recommend the Town of Oxford adopt a base utility fee of $175/home/year. 
•  Also, Oxford should contribute $100,000/year from the general fund. 

•  Regardless of the budget Oxford selects, this level of revenue ensures the town is saving for its first 
major capital improvement project and/or can create a reserve fund for emergencies. 

•  This would raise $990,000 over 5-years and create a healthy amount of surplus.    



QUESTIONS AND 
DISCUSSION 



3.6 ft of sea level rise – elevation 
above mean high tide 

5.2 ft of sea level rise – elevation 
above mean high tide 

Maps created by Eastern Shore Regional GIS Collaborative at Salisbury U. 



Residential Examples 

Base	  Annual	  Fee	  

Address	  
Parcel	  Size	  
(acres)	  

Structure	  Size	  
(sq.	  7.)	   Mul9plier	   $125	  	   $150	  	   $175	  	  

110 1st Street	   0.143	   792	   0.5	   $62.50	   $75.00	   $87.50	  
26014 Bachelors Harbor 
Drive	   1.18	   3,738	   1	   $125.00	   $150.00	   $175.00	  
4518 Bachelors Point 
Court	   1.24	   4,685	   1.5	   $187.50	   $225.00	   $262.50	  

110 1st Street 26014 Bachelors Harbor Dr. 4518 Bachelors Point Ct. 



Commercial Examples 

Address	   Parcel	  Size	  (acres)	   Structure	  Size	  (sq.	  7.)	   Mul9plier	   $125	  	   $150	  	   $175	  	  
302	  North	  Morris	  Street	   0.266	   2,520	   1	   $125	   $150	   $175	  
106	  Richardson	  Street	   1.79	   5,359	   2	   $250	   $300	   $350	  
407	  Strand	   3	   26,886	   3	   $375	   $450	   $525	  

Base	  Annual	  Fee	  

Address	  
Parcel	  Size	  
(acres)	  

Structure	  Size	  
(sq.	  7.)	   Mul9plier	   $125	  	   $150	  	   $175	  	  

302 North Morris Street	   0.266	   2,520	   1	   $125	   $150	   $175	  

106 Richardson Street	   1.79	   5,359	   2	   $250	   $300	   $350	  

407 Strand Road	   3	   26,886	   3	   $375	   $450	   $525	  

302 North Morris St. 106 Richardson St. 407 Strand Rd. 



Revenue and Utility Fee Scenarios  
Utility Base Fee 
($/house/yr) 

General Fund 
Contribution ($/yr) 

# of Years Revenue  

$125 $0 5 $350,000 
$100 $60,000 5 $580,000 
$125 $60,000 5 $650,000 
$175 $100,000 5 $990,000 
$125 $60,000 10 $1,300,000 
$175 $100,000 8 $1,580,000 


