
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Surface Water Needs Assessment and 
Service Analysis  
State of Delaware  
 
Submitted to: 
Delaware Department of Natural Resources and Environmental Control 
Nonpoint Source Program  
Enterprise Plaza 
285 Beiser Boulevard, Suite 102 
Dover, DE 19904 
  
 
 
Submitted by: 
AECOM 
Sabre Building 
Suite 300 
4051 Ogletown Road 
Newark, DE 19713 
 
Project Number: 60612917 
Date: April 2020 
 
 

 



AECOM Table of Contents
 

Surface Water Needs Assessment and Service Analysis i 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

Table of Contents 

Acronym List .............................................................................................................................. iii 

Municipalities ............................................................................................................................. iv 

Executive Summary .................................................................................................................... v  

1.0  Background ........................................................................................................................ 1 

2.0  Process ............................................................................................................................... 3 

3.0  Challenges .......................................................................................................................... 5 

4.0  Assumptions ...................................................................................................................... 6 

5.0  Needs Assessment and Service Analysis ....................................................................... 8 
5.1  Stormwater Program ................................................................................................... 9 
5.2  General Drainage ...................................................................................................... 12 
5.3  Tax Ditch Assistance ................................................................................................. 15 
5.4  Tax Ditch Management ............................................................................................. 17 
5.5  Watershed Modeling for Quality and Quantity ........................................................... 19 
5.6  Maintenance of and Improvements to Public Infrastructure ...................................... 20 
5.7  Maintenance of and Improvements to Private Infrastructure ..................................... 27 
5.8  Floodplain Protection and Improvement .................................................................... 29 
5.9  Water Quality Improvement Strategies ..................................................................... 31 

5.9.1  Municipal Separate Storm Sewer System (MS4) .......................................... 31 
5.9.2  Total Maximum Daily Load (TMDL) Requirements ....................................... 36 

6.0  Funding Strategies ........................................................................................................... 38 
6.1  Overview of Current Funding in Delaware ................................................................ 38 
6.2  National Funding Needs to Address Stormwater Management Programs ................ 38 
6.3  Public/Private Partnerships in Stormwater Capital Program Implementation 

and Long-Term Maintenance .................................................................................... 39 
6.4  Stormwater User-Fee Funding .................................................................................. 40 
6.5  Regionalization of Stormwater Programs and Funding ............................................. 41 
6.6  Use of Traditional Funding Resources for Stormwater ............................................. 41 
6.7  Applicability of National Trends to Delaware Needs and Services Analysis ............. 43 

7.0  Observations and Recommendations ............................................................................ 45 
7.1  Expenditures ............................................................................................................. 45 

7.1.1  Expenditures by Agency and County ............................................................ 45 
7.1.2  Comparison of Expenditure Data to Prior Studies ......................................... 48 
7.1.3  Forecast of Needs in Surface Water Management ....................................... 49 

7.2  Issues of Concern ..................................................................................................... 50 
7.2.1  Lack of Expenditure Information .................................................................... 50 
7.2.2  Previously-identified Issues ........................................................................... 50 
7.2.3  Emerging New Issues .................................................................................... 51 

7.3  Recommendations .................................................................................................... 51 



AECOM Table of Contents
 

Surface Water Needs Assessment and Service Analysis ii 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

7.3.1  Near-Term Recommendations ...................................................................... 51 
7.3.2  Recommendations on Future Surface Water Needs Assessment and 

Service Analysis ............................................................................................ 52 
7.3.3  General Recommendations ........................................................................... 52 

 

List of Appendices 

Appendix A – Survey Questions and Summaries of Responses 

Appendix B – Contact List  

Appendix C – Summary of Alternative Funding Strategies  

 



AECOM Acronym List
 

Surface Water Needs Assessment and Service Analysis iii 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

Acronym List  
 

Acronym Explanation 
BMP Best Management Practice 
CBP3 Community-Based Public-Privat-Partnerships 
CMP Corrugated Metal Pipe 
CSO Combined Sewer Overflow  
CTF Community Transportation Fund 
CTP Cooperating Technical Partners 
CWSRF Clean Water State Revolving Fund  
DelDOT Delaware Department of Transportation 
DNREC Department of Natural Resources and Environmental Control 
DSSR Delaware Sediment and Stormwater Regulations 
eNOI electronic Notice of Intent  
EPA U.S. Environmental Protection Agency 
ERU Equivalent Rate Unit 
ESU Equivalent Stormwater Unit 
FEMA Federal Emergency Management Agency 
FTE Full-Time Equivalent  
GIS Geographical Information System 
HMO Home Owners Association 
I-Bank Infrastructure Bank 
KCD Kent Conservation District  
MS4 Municipal Separate Storm Sewer System 
NCCD New Castle Conservation District  
NPDES National Pollutant Discharge Detection and Elimination  
PCS Pollution Control Strategies 
PENNVEST Pennsylvania Investment Fund 
RC&D Resource, Conservation, and Development 
RDA Residual Designation Authority 
RFP Request for Proposals 
S&SW Sediment and Stormwater Program (DNREC)  
SCD Sussex Conservation District  
SIRS Site Investigation and Remediation Section (DNREC) 
SWDS Surface Water Discharges Section (DNREC)  
SWMPG Surface Water Matching Planning Grant 
SWMS Shoreline and Waterways Management Section 
TMDL Total Maximum Daily Load 
USDA United State Department of Agriculture 
WATAR Watershed Approach to Toxics Assessment and Restoration 
WIAC Water Infrastructure Advisory Council 
WIFIA Water Infrastructure Finance and Innovation Act Funding 
WIP Watershed Implementation Plan 
WQIP Water Quality Improvement Plan  

 



AECOM Municipalities
 

Surface Water Needs Assessment and Service Analysis iv 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

Municipalities  
 

Short Name Official Name 
Bellefonte Town of Bellefonte 
Camden Town of Camden 
Delaware City City of Delaware City 
Dover City of Dover 
Elsmere Town of Elsmere 
Georgetown Town of Georgetown 
Laurel Town of Laurel 
Lewes City of Lewes 
Middletown Town of Middletown 
Milford City of Milford 
Millsboro Town of Millsboro 
New Castle City of New Castle 
Newark City of Newark 
Newport Town of Newport 
Ocean View Town of Ocean View 
Rehoboth Beach City of Rehoboth Beach 
Seaford City of Seaford 
Smyrna Town of Smyrna 
Wilmington City of Wilmington  

 



AECOM Executive Summary
 

Surface Water Needs Assessment and Service Analysis v 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

Executive Summary 
Introduction  

In 2019, the Department of Natural Resources and Environmental Control (DNREC) 
commissioned AECOM and its subcontractor Wood to undertake a Surface Water Needs 
Assessment and Service Analysis for the State of Delaware. The intent was to update the 2008 
and 2010 Surface Water Management Level of Service Analysis in Sussex and Kent Counties 
and the 2011 Stormwater Program and Financing Feasibility Study Update in New Castle 
County by verifying, obtaining, and updating surface water infrastructure data, assessing 
surface water infrastructure and requirements, and estimating current and future funding needs 
through 2023.  

Surveys were sent to all levels of government, and representatives from select agencies were 
interviewed. Questions solicited information on types of services provided, financial spending 
and planning information, and specific wants and needs to address local surface water 
management. The survey consisted of 25 questions, and the interviews generally mirrored the 
surveys. Please see Appendix A for survey questions and summaries of responses. 

The survey was originally distributed to 91 recipients. There was a total of 24 responses over a 
period of seven weeks, a response rate of about 25 percent. As the surveys were being 
returned, interviews were arranged. Names of interviewees are provided in Appendix B. Most of 
the data used in this Needs Assessment and Service Analysis were derived from the interviews. 
As requested by DNREC, this information is presented in nine program areas and differentiated 
by level of government and county when feasible. 

The challenges in the analysis of the needs and the levels of services discovered by AECOM 
during the survey include the following: 

 Activity exists at all levels of government and private entities.  

 There is a diverse funding of projects. 

 Categorization of some expenditures are subjective.  

 Use of terminology can be inconsistent.  

 State agencies don’t always track dollars by county. 

 Smaller municipalities typically don’t separately budget for drainage.  

 Expenditures in some areas can vary widely from year to year.  

Cost information is being reported as Typical Annual Program Expenditures for programs and 
Current Capital Expenditures for projects. There is not always a clear distinction, and judgment 
was needed in allocating costs for each. Expenditures for municipalities and tax ditch 
organizations are based on limited data. It was decided to forgo Home Owner Association 
(HOA) contacts at this time. Approximations have been used accordingly. Multiple assumptions 
detailed in Section 4.0 were used. 

Program Area Needs Assessment and Service Analysis 

The nine program areas and expenditure summaries are as follows.  

1. Stormwater Program: needs and services associated with assuring compliance of the 
Delaware Sediment and Stormwater Regulations. 

Typical Annual Program Expenditures and Additional Needs for the Stormwater Program 
are reported as follows. Funds are generally derived from general appropriations and fees.  
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TYPICAL ANNUAL PROGRAM EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS DSSR 

  New Castle Kent Sussex Totals 

DNREC Sediment and Stormwater Program $425,000  $213,000  $213,000  $851,000 

DelDOT Stormwater Program  $150,000  $75,000  $75,000  $300,000 

Conservation Districts $20,000  $500,000  $950,000  $1,470,000 

Counties (New Castle only) $1,100,000  $0  $0  $1,100,000 

Municipalities (delegated only) $320,000  $0  $0  $320,000 

Totals  $2,015,000  $788,000  $1,238,000  $4,041,000 

 
ADDITIONAL NEEDS – DNREC DSSR 

  New Castle Kent Sussex Total 

DNREC Sediment and Stormwater Program $150,000  $75,000  $75,000  $300,000 

 

2. General Drainage: needs and services associated with isolated drainage problems often on 
private property and generally handled through the Resource, Conservation, and 
Development (RC&D) projects or through local cost-share programs.  

Current Capital Expenditures for the General Drainage Program are reported as follows. 
Funds are generally derived from the General Assembly through Bond Bill appropriations 
coupled with match (shown as "Unidentified/Unspecified below).  

CURRENT CAPITAL EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS GENERAL DRAINAGE 

  New Castle Kent Sussex Totals 

DNREC Drainage Program $0 $756,000 $1,554,000 $2,310,000  

Conservation Districts (New Castle only) $1,890,000  $0  $0  $1,890,000 

Unidentified/Unspecified $630,000  $76,000  $155,000  $861,000  

Totals $2,520,000  $832,000  $1,709,000  $5,061,000  

 

3. Tax Ditch Assistance: needs and services associated with providing financial and technical 
assistance to tax ditch organizations by DNREC and the Conservation Districts.  

Typical Annual Program Expenditures and Additional Needs for the Tax Ditch Assistance 
Program are reported as follows. Funds are generally derived from the General Assembly 
through general appropriations.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – ALL AGENCIES AND ORGANIZATIONS TAX DITCH ASSISTANCE 

  New Castle Kent Sussex Totals 

DNREC Drainage Program $130,000  $370,000  $650,000  $1,150,000  

Conservation Districts  $75,000  $75,000  $75,000  $225,000  

Counties  $75,000  $75,000  $125,000  $275,000  

Municipalities  $0 $100,000 $0 $100,000  

Totals  $280,000  $620,000  $850,000  $1,750,000  

 
ADDITIONAL NEEDS – DNREC TAX DITCH ASSISTANCE 

  New Castle Kent Sussex Total 

DNREC Drainage Program  $10,000  $190,000  $300,000  $500,000  
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4. Tax Ditch Management: needs and services associated with maintaining the tax ditch 
infrastructure by the tax ditch organizations.  

Current Capital Expenditures for the Tax Ditch Management Program are reported as 
follows. Funds are generally derived from Superior Court “warrants” collected by each tax 
Ditch Organization. These expenditures are based on limited data. 

CURRENT CAPITAL EXPENDITURES – TAX DITCH ORGANIZATIONS MANAGEMENT 

  New Castle Kent Sussex Total 

Tax Ditch Organizations  $140,000  $370,000  $530,000  $1,040,000  

 

5. Watershed Modeling for Quality and Quantity: needs and services associated with 
modeling at the watershed scale to understand downstream impacts of changes in land use.  

No agency reported activities regarding large-scale watershed modeling (other than that 
modeling reported under Water Quality Improvement Strategies). For reporting purposes, 
Typical Annual Program Expenditures are being provided as Additional Needs based on 
assumptions from prior reports, adjusted for inflation.  

ADDITIONAL NEEDS – DNREC WATERSHED MODELING 

  New Castle Kent Sussex Total 

DNREC Drainage Program  $225,000  $225,000  $225,000  $675,000  

 

6. Maintenance of and Improvements to Public Infrastructure: needs and services 
associated with maintenance of publicly-owned stormwater infrastructure primarily owned by 
Delaware Department of Transportation (DelDOT), counties, and municipalities.  

Typical Annual Program Expenditures, Current Capital Expenditures, and Additional Needs 
for the Public Infrastructure Program are reported as follows. Capital Projects with State and 
County agencies are as reported with municipalities shown at 75% of reported total 
expenditures. Funds are generally derived from the General Assembly through general 
appropriations, capital funds, bonds, loans, grants, and stormwater user fees.  

TYPICAL ANNUAL PROGRAM EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS PUBLIC INFRASTRUCTURE 

  New Castle Kent Sussex Total 

DelDOT multiple sections  $26,645,000 $12,840,000 $13,270,000 $52,755,000 

Counties  $500,000 $0 $100,000 $600,000 

Municipalities  $838,000 $207,000 $270,000 $1,315,000 

Totals  $27,983,000 $13,047,000 $13,640,000 $54,670,000 

 
CURRENT CAPITAL EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS PUBLIC INFRASTRUCTURE 

  New Castle Kent Sussex Total 

DelDOT multiple sections  $40,450,000 $20,225,000 $20,225,000 $80,900,000 

Counties  $0 $0 $1,100,000 $1,100,000 

Municipalities $2,513,000 $620,000 $810,000 $3,943,000 

Totals  $42,963,000 $20,845,000 $22,135,000 $85,943,000 

 
ADDITIONAL NEEDS – DelDOT PUBLIC INFRASTRUCTURE 

  New Castle Kent Sussex Total 

DelDOT District staff $200,000 $100,000 $100,000 $400,000 

 



AECOM Executive Summary
 

Surface Water Needs Assessment and Service Analysis viii 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

ADDITIONAL NEEDS – PUBLIC INFRASTRUCTURE FOR INVENTORIES 

  New Castle Kent Sussex Total 

All municipalities - inventories  $300,000 $750,000 $900,000 $1,950,000 

 

7. Maintenance of and Improvements to Private Infrastructure: needs and services 
associated with maintenance of privately-owned infrastructure particularly infrastructure 
owned by HOAs.  

Typical Annual Program Expenditures and Current Capital Expenditures for the Private 
Infrastructure Program are reported as follows. County expenditures are shown as Capital 
Projects. Funds are generally derived from general appropriations by Counties. Expenditure 
information for HOAs was found to be unavailable.  

CURRENT CAPITAL EXPENDITURES - COUNTIES PRIVATE INFRASTRUCTURE 

  New Castle Kent Sussex Total 

Counties (New Castle only) $1,500,000 $0 $0 $1,500,000 

 

8. Floodplain Protection and Improvement: needs and services associated with floodplain 
mapping to improve the accuracy of the Flood Insurance Rate Maps and thereby reducing 
the risk of flooding.  

Typical Annual Program Expenditures and Additional Needs for the Flood Plain Protection 
and Improvements Program are reported as follows. Funds are generally derived from 
Federal government appropriations supplemented by periodic State appropriations.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – DNREC FLOOD PROTECTION AND IMPROVEMENTS 

  New Castle Kent Sussex Total 

DNREC Shoreline and Waterways Mngmt. 
Sect. 

$50,000  $25,000  $25,000  $100,000  

 
ADDITIONAL NEEDS – DNREC FLOOD PROTECTION AND IMPROVEMENTS 

  New Castle Kent Sussex Total 

DNREC Shoreline and Waterways Mngmt. 
Sect. 

$125,000  $63,000  $63,000 $250,000  

 

9. Quality Improvement Strategies: needs and services associated with meeting the 
regulatory water quality requirements including Municipal Separate Storm Sewer System 
(MS4) and Total Maximum Daily Load (TMDL) requirements. 

Typical Annual Program Expenditures, Current Capital Expenditures, and Additional Needs 
for the National Pollutant Discharge Elimination System (NPDES) MS4 Program are 
reported as follows. Funds are generally derived from general appropriations, capital funds, 
bonds, loans, grants, and stormwater user fees.  

TYPICAL ANNUAL PROGRAM EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Totals 

DNREC Surface Waters Discharges Section $120,000 $60,000 $60,000 $240,000 

DelDOT Stormwater Water Quality Section  $2,025,000 $482,000 $482,000 $2,989,000 

Conservation Districts (New Castle only) $15,000 $0 $0 $15,000 

Counties (New Castle only) $1,800,000 $0 $0 $1,800,000 

Municipalities (permittees only) $755,000 $125,000 $0 $880,000 

Totals  $4,715,000 $667,000 $542,000 $5,924,000 



AECOM Executive Summary
 

Surface Water Needs Assessment and Service Analysis ix 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

 
CURRENT CAPITAL EXPENDITURES – COUNTIES NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

New Castle County $1,500,000 $0 $0 $1,500,000 

 
ADDITIONAL NEEDS – DNREC NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

DNREC Surface Water Discharges Section $50,000 $25,000 $25,000 $100,000 

 
ADDITIONAL NEEDS – DelDOT NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

DelDOT Stormwater Water Quality Section  $200,000 $100,000 $100,000 $400,000 

 

CURRENT CAPITAL EXPENDITURES – DelDOT NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

DelDOT Stormwater Water Quality Section  $1,500,000 $0 $0 $1,500,000 

 

ADDITIONAL NEEDS – MUNICIPALITIES NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Totals 

Total Municipalities  $0 $150,000 $150,000 $300,000 

 

Typical Annual Program Expenditures and Additional Needs for the TMDL Program are reported 
as follows. Funds are generally derived from Federal government appropriations and 
appropriations coupled with cost share.  

TYPICAL ANNUAL PROGRAM EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS TMDL REQUIREMENTS 

  New Castle Kent Sussex Totals 

DNREC Chesapeake Bay Program  $128,000 $416,000 $1,056,000 $1,600,000 

Counties (Sussex only)  $0 $0 $500,000 $500,000 

Totals  $128,000 $416,000 $1,556,000 $2,100,000 

 
ADDITIONAL NEEDS – DNREC TMDL REQUIREMENTS 

  New Castle Kent Sussex Total 

Unidentified/Unspecified $160,000 $520,000 $1,320,000 $2,000,000 
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Funding Strategies
Funding by program is summarized below:

· Stormwater Program – general appropriations and fees
· General Drainage – General Assembly through Bond Bill appropriations coupled with

cost share
· Tax Ditch Assistance – General Assembly through general appropriations
· Tax Ditch Management – Superior Court “warrants” collected by each tax ditch

organization
· Watershed Modeling for Quality and Quantity – not reported (needs only)
· Maintenance and Improvement to Public Infrastructure – general appropriations, capital

funds, bonds, loans, grants, and stormwater user fees
· Maintenance and Improvement to Private Infrastructure – general appropriations by local

governments
· Floodplain Protection and Improvement – Federal government appropriations

supplemented by periodic State appropriations
· Water Quality Strategies – MS4s – general appropriations, capital funds, bonds, loans,

grants, and stormwater user fees
· Water Quality Strategies – TMDLs – Federal government appropriations and local

appropriations coupled with cost share
The U.S. Environmental Protection Agency’s (EPA’s) Environmental Financial Advisory Board
subcommittee on Stormwater Funding has estimated a $10 billion funding gap annually in
capital needs for stormwater quality treatment. A Water Environment Federation survey of MS4
permitted communities indicates a funding gap of $7.5 billion for permit compliance alone.
The Clean Water and Flood Abatement Task Force report (2017) documents the importance of
effective surface water management for economic growth, environmental sustainability, and
overall public health and welfare for the citizens of Delaware. Strong partnerships, between
State agencies and all other governmental agencies and the private sector, are critical in
implementing solutions for the long-term management of surface water in Delaware.
Funding strategies that have been adopted in some Delaware municipalities include stormwater
user-fees and traditional Clean Water State Revolving Fund (CWSRF). Strategies that could be
adopted include public/private partnerships and regionalization of stormwater programs.

Observations and Recommendations
The information reported herein is summarized below by Typical Annual Program Expenditures,
Current Capital Expenditures, and Additional Needs, which represent both annual programmatic
costs as well as capital projects.
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TYPICAL ANNUAL PROGRAM EXPENDITURES SUMMARY - PROGRAMS 

  New Castle Kent Sussex Total 
DNREC Sediment and Stormwater Program $425,000  $213,000  $213,000  $851,000  
DNREC Drainage Program $130,000  $370,000  $650,000  $1,150,000  

DNREC Shoreline and Waterways Mngmt. Sect. $50,000  $25,000  $25,000  $100,000  
DNREC Surface Waters Discharges Section $120,000  $60,000  $60,000  $240,000  
DNREC Chesapeake Bay Program  $128,000  $416,000  $1,056,000  $1,600,000  
DNREC Total $853,000  $1,084,000  $2,004,000  $3,941,000  
     
DelDOT Stormwater Program  $150,000  $75,000  $75,000  $300,000  
DelDOT Multiple Sections  $26,645,000  $12,840,000  $13,270,000  $52,755,000  
DelDOT Stormwater Water Quality Section  $2,025,000  $482,000  $482,000  $2,989,000  
DelDOT Total  $28,820,000  $13,397,000  $13,827,000  $56,044,000  
     
Conservation Districts $110,000  $575,000  $1,025,000  $1,710,000  
Counties  $3,475,000  $75,000  $725,000  $4,275,000  
Municipalities  $1,913,000 $432,000 $270,000  $2,615,000  
Tax Ditch Organizations  $0  $0  $0  $0  
Unidentified/Unspecified $0  $0  $0  $0  

     

Totals $35,171,000 $15,563,000  $17,851,000  $68,585,000  

 
CURRENT CAPITAL EXPENDITURES SUMMARY  

  New Castle Kent Sussex Total 
DNREC Sediment and Stormwater Program $0  $0  $0  $0  
DNREC Drainage Program $0  $756,000  $1,554,000  $2,310,000  

DNREC Shoreline and Waterways Mngmt. Sect. $0  $0  $0  $0  
DNREC Surface Waters Discharges Section $0  $0  $0  $0  

DNREC Chesapeake Bay Program  $0  $0  $0  $0  

DNREC Total $0  $756,000  $1,554,000  $2,310,000  
     
DelDOT Stormwater Program  $0  $0  $0  $0  
DelDOT Multiple Sections  $40,450,000  $20,225,000  $20,225,000  $80,900,000  
DelDOT Stormwater Water Quality Section  $1,500,000  $0  $0  $1,500,000  
DelDOT Total  $41,950,000  $20,225,000  $20,225,000  $82,400,000  
     
Conservation Districts $1,890,000  $0  $0  $1,890,000  
Counties  $3,000,000  $0  $1,100,000  $4,100,000  
Municipalities  $2,513,000 $620,000 $810,000  $3,943,000  
Tax Ditch Organizations  $140,000  $370,000  $530,000  $1,040,000  
Unidentified/Unspecified $630,000  $76,000  $155,000  $861,000  

     

Totals $50,123,000 $22,047,000  $24,374,000  $96,544,000  
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ADDITIONAL NEEDS - PROGRAMS AND CAPITAL PROJECTS 

  New Castle Kent Sussex Total 
DNREC Sediment and Stormwater Program $150,000  $75,000  $75,000  $300,000  
DNREC Drainage Program $235,000  $415,000  $525,000  $1,175,000  
DNREC Shoreline and Waterways Mngmt. Sect. $125,000  $63,000  $63,000  $250,000  
DNREC Surface Waters Discharges Section $50,000  $25,000  $25,000  $100,000  
DNREC Chesapeake Bay Program  $0  $0  $0  $0  
DNREC Total $560,000  $578,000  $688,000 $1,825,000  
     
DelDOT Stormwater Program  $0  $0  $0  $0  
DelDOT District staff $200,000  $100,000  $100,000  $400,000  
DelDOT Stormwater Water Quality Section  $200,000  $100,000  $100,000  $400,000  
DelDOT Total  $400,000  $200,000  $200,000  $800,000  
     
Conservation Districts $0  $0  $0  $0  
Counties  $0  $0  $0  $0  
Municipalities  $300,000  $900,000  $1,050,000  $2,250,000  
Tax Ditch Organizations  $0  $0  $0  $0  
Unidentified/Unspecified $160,000  $520,000  $1,320,000  $2,000,000  

     

Totals $1,420,000  $2,198,000  $3,258,000  $6,875,000  
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The typical annual expenditures, current capital expenditures, and additional needs in each 
County are summarized in the charts. 
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Application to the Delaware Coastal Programs for its Resilient Community Partnership 

 

While larger municipalities and county, conservation district, and state-level governments 
generally have budgets that target program expenditures of this nature, most report that they 
are challenged by limited funds. Budgets are often not created on the basis of well-documented 
needs for the future but, most typically, on expenditures of the past, and some increases are 
driven by regulatory mandates and critical system failures. It appears that many government 
entities do not plan for additional funds being available for projects. 
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Information about expenditure for tax ditch organizations and by municipalities on tax ditch 
issues was insufficient to accurately report their costs. It was decided to forgo HOA contacts at 
this time. Through interviews, some issues that were previously identified were found to still 
exist. These include the following:  

 Lack of clear maintenance responsibilities in some instances. Multiple agencies at each 
level of government reported problems with “public” ditches or open conveyances with 
no clear or designated responsible party for maintenance.  

 Property rights. Because public ditches are not in a public right-of-way, temporary 
construction easements and/or permanent maintenance easements are often needed 
before work can be undertaken. Projects that necessitate easements with multiple 
landowners can get delayed or even cancelled if just one landowner will not agree.  

 Coordination among multiple levels of government. Coordination on a personal level is 
generally good, but several agencies stated that bureaucratic constraints can sometimes 
hinder successful projects. This situation is inherent in having stormwater-related work 
performed at so many levels of government.  

 Roadway agreements between DelDOT and municipalities. Both groups expressed 
frustration with having to cope with agreements, which can sometimes be decades-old 
and/or superseded with later agreements. Through DelDOT’s efforts, an easily-searched 
online database is available to all. The goal is to create a master agreement for each 
municipality. 

Emerging new issues include the following: 

 NPDES MS4 permits. There is a great deal of concern by existing permittees about their 
obligations under future permits. Potential new permittees share the concern about their 
obligations but also have additional uncertainty when they will be subject to a permit and 
how much time they will be given to ramp up their programs.  

 Chesapeake Bay Watershed Implementation Plan (WIP). The Phase III WIP addresses 
funding in a number of ways. Without increases in funding, it seems unlikely that these 
programs will have sufficient resources for the demand. The Phase III WIP 
acknowledges that other funding sources will probably be needed, but they have not yet 
been identified.  

 Climate change. As has been widely reported by others, Delaware has the lowest mean 
elevation of all 50 states. DNREC’s Coastal Programs and others are very active in 
assessing potential impacts that could result from sea level rise. While some 
municipalities have begun taking appropriate actions to combat sea level rise, few 
responders reported concerns about climate change or sea level rise as they relate to 
surface water management or conveyance. Thus, a dichotomy exists between state-
level agencies and local governments. 

Recommendations include holding meetings in each county for tax ditch organizations to 
present their issues and concerns. Doing so would enable a more accurate estimate of current 
and future needed expenditures and understanding about partnerships with others such as 
municipalities. A further recommendation is seeking contact information for HOAs to prepare 
and distribute a targeted (four or five questions) survey seeking expenditure information.  

Other recommendations include expanding the efforts of the WIAC and DNREC’s 
Environmental Finance group and continue informing potential grant and loan recipients of 
available funding programs. 

 



AECOM Background 
 

Surface Water Needs Assessment and Service Analysis 1 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

1.0 Background 
Interest in better managing the detrimental effects of stormwater runoff in Delaware increased 
dramatically following the hurricanes and tropical storms that devasted portions of the State in 
the early 2000s. Damages in New Castle County resulted in the buyout of 171 homes in the 
Glenville community and expenditures of over $34 million in just two years. These led to 
Governor Minner’s establishment of a Task Force on Surface Water Management. Among its 
recommendations was that stormwater utilities operating at the county or local level should be 
formed as a funding vehicle for the purpose of providing a simplified and comprehensive 
approach to drainage and flooding problems throughout each county. This recommendation was 
reiterated by the Delaware Public Policy Institute Dialogue on Financing Wastewater and 
Stormwater Infrastructure in 2006. While a few jurisdictions have implemented stormwater 
utilities, most communities have not identified a dedicated funding source for surface water 
management.  

These efforts led to Department of Natural Resources and Environmental Control’s (DNREC’s) 
commissioning of a Surface Water Management Level of Service Analysis in Sussex and Kent 
Counties, which were completed in 2008 and 2010, respectively. In 2005, New Castle County 
began a process to determine the feasibility of implementing a fee-based stormwater program, 
which concluded with the Stormwater Program and Financing Feasibility Study Update in 2011.  

Both the Sussex and Kent County Studies identified then-current expenditures in the $9 million 
to $10 million range with additional funding needs between $8 million and $18 million. The New 
Castle County Study Update found that the County was expending $12.3 million annually but 
stated that $5.3 million of that sum was for capital construction related to the “Amnesty Pond 
Program” and therefore did not represent a typical investment. The Study Update also 
determined that $16 million was expended in 2006 by State Programs, but $3.3 million of that 
sum was part of a one-time Bond Bill allocation for stormwater basin retrofits, which was used to 
leverage County funds in the Amnesty Pond Program.  

Numerous initiatives have occurred since these 
documents were released. The Wastewater 
Facilities Advisory Council was restructured to 
include surface water programs and renamed the 
Water Infrastructure Advisory Council (WIAC). 
Working with DNREC’s Environmental Finance, 
the WIAC now has multiple grant and loan 
programs that specifically address surface water. 
Kent County and the Kent Conservation District 
established the Kent County Stormwater 
Management District (see Section 5.7). Three 
municipalities (Wilmington, Newark, and Lewes 
through the Board of Public Works) have fee-
based stormwater programs.  

 

In the nearly 15 years since the release of the Task Force’s report, concerns regarding sea level 
rise have become more prominent. Delaware is sinking at the same time that the sea around it 
is rising. Governor Markell issued Executive Order 41 in 2013, which sought to improve 
Delaware’s preparedness and resiliency to climate impacts, and DNREC’s Division of Energy 
and Climate published the Delaware Climate Change Impact Assessment report. That report 

Nanticoke River and Seaford Riverwalk in Seaford 
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noted how more frequent extreme rainfall may cause rapid erosion and flood damage to 
buildings, roads, bridges, and culverts and that more frequent extreme rainfall will damage 
infrastructure through flooding and erosion.  

Coincident with these stormwater quantity issues, the U.S. Environmental Protection Agency 
(EPA) has refined and strengthened its National Pollutant Discharge Detection and Elimination 
(NPDES) permitting program regarding stormwater quality. Begun in the early 1990s and 
focusing on large (greater than 250,000 in population) and medium (greater than 100,000 in 
population) counties and cities along with organizations such as railroad companies, by the 
early 2000s, permits for Municipal Separate Storm Sewer Systems (MS4s) were mandated for 
small (less than 100,000 in population) jurisdictions. Today, multiple entities in Delaware must 
perform a wide range of activities to comply with their permits. It is anticipated that more MS4 
permits will be issued as a result of the 2020 census.  

There have been recent actions to address surface water management concerns. In 2015, a 
task force comprised of leaders in business, agriculture, conservation, academia, and 
government was created by the General Assembly to identify and recommend potential funding 
mechanisms to improve water quality and alleviate flooding in Delaware. Its 2017 final report 
validated the prior efforts and resulted in proposed legislation, the Clean Water for Delaware 
Act, that would establish a dedicated funding stream for water quality and flood abatement 
projects. Fees to residents and business would raise about $20 million annually. The Act 
remains in Committee.  

In 2019, DNREC commissioned AECOM and 
its subcontractor Wood to undertake a 
Surface Water Needs Assessment and 
Service Analysis for the State of Delaware. 
The intent was to update the Surface Water 
Management Level of Service Analysis in 
Sussex and Kent Counties and the 
Stormwater Program and Financing 
Feasibility Study Update in New Castle 
County by verifying, obtaining, and updating 
surface water infrastructure data, assessing 
surface water infrastructure and 
requirements, and estimating current and 
future funding needs through 2023.  

Many public agencies have placed signage to educate 
the public about stormwater  
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2.0 Process 
A kick-off meeting was held with DNREC representatives, contractor AECOM, and their 
subcontractor Wood to establish program goals, objectives, and deliverables. It was decided 
that interviews would be held with numerous government agencies and a survey should be 
developed and sent to all levels of government and not just the 57 municipalities in the State. 
DNREC and AECOM developed contact lists building on existing AECOM information for most 
officials above the local level. DNREC indicated it would contact tax ditch organizations. It was 
also decided to forgo Home Owner association (HOA) contacts at this time.  

Multiple drafts of the survey using SurveyMonkey were prepared and provided to DNREC for 
review and comment. Questions solicited information on types of services provided, financial 
spending and planning information, and specific wants and needs to address local surface water 
management. Ultimately, the goal was to find out how much organizations are spending and on 
what, as well as identifying needs requiring additional funding/resources. Because the types of 
organizations providing surface water services are so varied, many questions were open-ended, 
including “Other” fields that would allow participants as much flexibility as possible when taking 
the survey. The survey consisted of 25 questions. Please see Appendix A for survey questions 
and summaries of responses. 

The survey was originally distributed to 91 recipients using SurveyMonkey’s distribution 
function, and reminders were sent directly to participants using the dedicated email address with 
a link to the survey. Emails thanking responders were sent to all who completed the survey. 
There was a total of 24 responses over a period of seven weeks, a response rate of about 25 
percent.  

As the surveys were being returned, interviews 
were arranged. The intent was to more fully 
explore the current status of the surface water 
infrastructure, adequacy of existing infrastructure 
to meet current and future requirements, projected 
long-range requirements including planned 
infrastructure and collection/conveyance system 
upgrades, and proposed infrastructure 
improvements over the next five years. In many 
cases, online budgets were reviewed in advance. 
Most of the data used in this Needs Assessment 
and Service Analysis were derived from the 
interviews.  

  Construction of a stormwater management basin 
in New Castle County 
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The following in-person meetings were held (names of interviewees are provided in 
Appendix B): 

October 23 2019: Sussex County and the Sussex Conservation District 
October 25 2019: DNREC Surface Waters Discharge Section 
October 31 2019: Kent Conservation District 
October 31 2019: Sussex County municipalities 
November 1 2019: New Castle County municipalities 
November 4 2019: New Castle County Departments of Public Works and Land Use  
November 5 2019: DNREC Drainage and Sediment and Stormwater Programs  
November 6 2019: City of Dover 
November 14 2019: New Castle Conservation District (NCCD)  
November 20 2019: DelDOT (multiple divisions and departments) 

The following phone interviews were also held: 

November 18 2019: Lewes Board of Public Works  
November 20 2019: City of Rehoboth Beach  
November 25 2019: DNREC Shoreline and Waterways Management Section 
November 25 2019: Town of Elsmere  
December 9 2019: City of Wilmington  
January 6 2020: Town of Ocean View  

As requested by DNREC, this information is presented in nine program areas and differentiated 
by level of government and county when feasible. The nine program areas are as follows:  

1. Stormwater Program 

2. General Drainage  

3. Tax Ditch Assistance  

4. Tax Ditch Management  

5. Watershed Modeling for Quality and Quantity  

6. Maintenance of and Improvements to Public 
Infrastructure  

7. Maintenance of and Improvements to Private 
Infrastructure  

8. Floodplain Protection and Improvement  

9. Water Quality Improvement Strategies 

This Needs Assessment and Services Analysis does 
not specifically target dam safety, public outreach and 
involvement, or planning aspects that were included in 
the previous Kent and Sussex County Surface Water 
Management Level of Services Analysis. Similarly, it 
is noted that multiple groups at DNREC are 
investigating surface water toxics through the 
Watershed Approach to Toxics Assessment and 
Restoration (WATAR) Program. Those expenditures 
are considered outside of the scope of this Assessment.  

Preliminary findings were presented at the December 18, 2019 Water Infrastructure Advisory 
Council (WIAC) meeting.  

DNREC’s Environmental Finance and the Water 
Infrastructure Advisory Council have funded 

stormwater projects throughout Delaware  
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3.0 Challenges 
Unlike financial planning and accounting in drinking and wastewater services, best practices for 
budgeting, accounting, and financial planning to support infrastructure asset management have 
not been established in Delaware for the provision of surface water management. Consistency 
of budget or expenditure tracking generally does not exist nationally across multiple layers of 
federal, state, or local agencies.  

The lack of surface water industry accounting best practices creates the following challenges in 
analysis of the needs and the levels of services provided in Delaware:  

 Activity exists at all levels of government and private entities. It is difficult to discern 
expenditures at each level as there are often overlaps in responsibilities. Use of tools 
such as asset management has not been widely adopted or implemented, which would 
help identify assets of individual organizations and understanding of obligations.  

 There is a diverse funding of projects. Many projects, particularly those identified under 
the General Drainage program area as Resource, Conservation, and Development 
(RC&D) projects, are financed through a compilation of funds from multiple sources 
including Community Transportation Funds as well as municipal funds, and even private 
property owners. Care is needed to avoid “double counting” the matching funds. There is 
no one formula to determine this “cost share.” 

 Categorization of some expenditures are subjective. For example, many jurisdictions 
inspect privately-owned stormwater management basins and best management 
practices (BMPs). These could be reported under either Maintenance of and 
Improvements to Private Infrastructure (program area 7) or Water Quality Improvement 
Strategies (program area 9) as inspections are a requirement for those jurisdictions with 
NPDES MS4 permits.  

 Use of terminology can be inconsistent. Though descriptions of the program areas were 
included in the surveys, several responders reported expenditures in program areas that 
they are not responsible for.  

 State agencies don’t always track dollars by county. These include DNREC’s 
Conservation Programs, Shoreline and Waterways Management, and Surface Water 
Discharges Sections (SWDS) and DelDOT functions not performed at the District level.  

 Smaller municipalities typically don’t separately budget for drainage like their larger 
counterparts. Assumptions can be made for personnel costs (i.e., percentage of time 
individuals spend each year on drainage issues), but expenditures for materials or 
equipment cannot be estimated as easily.  

 Expenditures in some areas can vary widely from year to year making it difficult to report 
for a “typical” year. Many programs are funded by General Assembly appropriations and 
are inconsistent from one year to the next. For example, RC&D project appropriations in 
recent years have ranged from $0 to $5.3 million. Similarly, expenditures for plan 
reviews and site inspections are dependent on development activity, which can be 
cyclical.  
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4.0 Assumptions  
Numerous assumptions were made in estimating program expenditures at each level of 
government in the nine program areas:  

 Cost information is being reported as typical annual expenditures for programs and 
current capital expenditures for projects. There is not always a clear distinction between 
the two, and judgment was needed in allocating costs for each. Assumptions by program 
area were as follows: 

 Stormwater Program – Programs 

 General Drainage – Capital Projects  

 Tax Ditch Assistance – Programs  

 Tax Ditch Management – Capital Projects  

 Watershed Modeling for Quality and Quantity – not reported (needs only) 

 Maintenance and Improvement to Public Infrastructure – Capital Projects with State 
and County agencies as reported and municipalities at 75% of reported total 
expenditures  

 Maintenance and Improvement to Public Infrastructure – Capital Projects  

 Floodplain Protection and Improvement – Programs  

 Water Quality Strategies – MS4s – Programs except where reported separately as 
Capital Projects  

 Water Quality Strategies – TMDLs – Programs  

 Few agencies quantified their financial needs for capital projects. In some instances, 
estimates are being provided. Needs are being presented as programmatic as well as 
capital.  

 Expenditures for municipalities and tax ditch organizations are based on limited data and 
were found to be unavailable for HOAs. Approximations have been used accordingly.   

 Costs for State agencies that perform functions statewide such as DNREC’s 
Conservation Programs Section and Surface Waters Discharges Section and multiple 
departments at DelDOT are not tracked by county. Unless reported separately by 
interview or survey respondents, Statewide costs for these and other agencies were 
assumed to be allocated by one half in New Castle County and one quarter each in Kent 
and Sussex Counties.  

 Many programs are funded from a variety of sources. For example, there are cost-share 
programs managed by DNREC’s Drainage Program and the conservation districts. The 
State provides funding for drainage projects that are matched with funds from other 
State funds, local government contributions, Community Transportation Funds, or 
private landowners. Because the matching funds are derived from a variety of sources, 
the match funds were categorized as “Unidentified/Unspecified.” 

 Similarly, programs such as the Stormwater Program are sometimes offset by fees. 
DNREC’s Sediment and Stormwater Program (S&SW) and each of the delegated 
agencies collect plan review and site inspection fees. In some cases, these fees were 
found to offset agency costs but not at 100% recovery. Likewise, a portion of New Castle 
County’s costs for the maintenance of privately-owned stormwater management basins 



AECOM Assumptions 
 

Surface Water Needs Assessment and Service Analysis 7 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

is derived from escrow funds collected from developers at the time of recordation. These 
revenue sources were ignored for this Assessment.  

 Expenditures in the tables are for cash outlays, salaries, equipment, on-going 
maintenance, etc., unless specifically stated as “Capital.”  

 Salary expenditures may or may not include benefits.  

 Because capital expenditures are for individual projects, they can vary widely from year 
to year at all levels of government and thus are very difficult to present as typical values. 
Capital expenditures are reported when provided.  

 Due to the imprecise nature of the data collected, some figures were rounded such that 
all amounts are reported as thousands of dollars.  
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5.0 Needs Assessment and Service Analysis 
Information is presented in nine program areas and differentiated by level of government and 
county when feasible. The nine program areas and general descriptions are as follows:  

1. Stormwater Program: needs and services associated with assuring compliance of the 
Delaware Sediment and Stormwater Regulations.  

2. General Drainage: needs and services associated with isolated drainage problems often 
on private property and generally handled through the Resource, Conservation, and 
Development (RC&D) projects or through local cost-share programs.  

3. Tax Ditch Assistance: needs and services associated with providing financial and 
technical assistance to tax ditch organizations by DNREC and the Conservation 
Districts.  

4. Tax Ditch Management: needs and services associated with maintaining the tax ditch 
infrastructure by the tax ditch organizations.  

5. Watershed Modeling for Quality and Quantity: needs and services associated with 
modeling at the watershed scale to understand downstream impacts of changes in land 
use.  

6. Maintenance of and Improvements to Public Infrastructure: needs and services 
associated with maintenance of publicly-owned stormwater infrastructure primarily 
owned by DelDOT, counties, and municipalities.  

7. Maintenance of and Improvements to Private Infrastructure: needs and services 
associated with maintenance of privately-owned infrastructure particularly infrastructure 
owned by HOAs.  

8. Floodplain Protection and Improvement: needs and services associated with floodplain 
mapping to improve the accuracy of the Flood Insurance Rate Maps and thereby 
reducing the risk of flooding.  

9. Water Quality Improvement Strategies: needs and services associated with meeting the 
regulatory water quality requirements including MS4 and Total Maximum Daily Load 
(TMDL) requirements. 

Expenditures in each of the nine program areas were solicited from applicable levels of 
government. Throughout this section, color-coded tables are presented to show expenditures at 
each applicable level of government within each program area as follows: 

 

DNREC various sections 
DelDOT various departments  
Conservation Districts 
Counties  
Municipalities  
Tax Ditch Organizations  
Unidentified/Unspecified 
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5.1  Stormwater Program  
This section presents the needs and services 
associated with assuring compliance of the 
Delaware Sediment and Stormwater 
Regulations.  

The DNREC Sediment and Stormwater 
(S&SW) Program oversees administration of the Delaware 
Sediment and Stormwater Regulations (DSSR). The 
program employs a comprehensive approach to sediment 
control (both during and after construction) and stormwater 
management, which includes monitoring of stormwater 
quantity and water quality control. Program responsibilities 
include the following:  

 Sediment control and inspection during construction  

 Post-construction inspection of permanent 
stormwater facilities  

 Stormwater quantity and water quality control  

 Education/training relating to stormwater 

Salaries for current S&SW positions are $850,000. Note 
that this sum is offset by the approximately $125,000 
received in electronic Notice of Intent (eNOI) fees, which 
are not accounted for in the table. The S&SW reports that 
its staff cannot always provide sufficient inspections for the 
current level of development in Delaware. Specifically, 
there are occasionally issues regarding State projects, 
particularly schools. The delegated agencies do not have 
enforcement authority for environment issues on State 
projects. Therefore, problem projects are referred to the 
S&SW for oversight and enforcement of environment laws 
and regulations. S&SW has responsibility for sediment and 
stormwater on Site Investigation and Remediation Section 
(SIRS) sites.  

A recent EPA evaluation exercise for the entire NPDES 
Program indicated that S&SW needs four additional 
inspectors to better cover the numerous active construction 
sites. Those costs are estimated at $300,000.  

 
TYPICAL ANNUAL PROGRAM EXPENDITURES – DNREC DSSR 

  New Castle Kent Sussex Total 

DNREC Sediment and Stormwater Program $425,000  $213,000  $213,000  $851,000 

 
 

ADDITIONAL NEEDS – DNREC DSSR 

  New Castle Kent Sussex Total 

DNREC Sediment and Stormwater Program $150,000  $75,000  $75,000  $300,000 

 

DNREC Sediment and Stormwater Program  
DelDOT NPDES Section   
Conservation Districts  
Counties (New Castle only)  
Municipalities (delegated only)  
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DelDOT (see details regarding the November 20, 2019 meeting in Section 5.6) estimates it has 
3.25 full-time equivalents (FTEs) engaged in the Stormwater Program, spending $235,000 on 
salaries and $50,000 on consulting services for a total of $285,000. This is rounded up to 
$300,000 for simplicity. DelDOT did not report the need for additional expenditures in this 
program area.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – DelDOT DSSR 

  New Castle Kent Sussex Total 

DelDOT Stormwater Program  $150,000  $75,000  $75,000  $300,000 

 

DNREC delegates administration of the DSSR to multiple other “delegated agencies” 
throughout the State. Each conservation district operates somewhat differently than the others. 
Their program responsibilities are as follows: 

 The New Castle Conservation District (NCCD) is responsible for DSSR compliance in 
the non-delegated cities and towns in New Castle County (all municipalities but 
Wilmington, Newark, and Middletown). NCCD expends approximately $20,000 a year 
with about 85% spent on programmatic activities and office staff with the remaining 15% 
on field-related work. NCCD charges developers for reviews and inspections with fees 
that are equivalent to New Castle County. These generally provide revenues for their 
costs.  

 The Kent Conservation District (KCD) is the delegated agency for all areas of Kent 
County. KCD estimates it spends approximately $500,000 a year on five full-time 
employees and related expenses allotted by 50% for construction inspection, 35% for 
plan review, and 15% for post-construction inspection and outreach and education. Fees 
generally cover their costs.  

 The Sussex Conservation District (SCD) is the delegated agency for all areas of Sussex 
County. SCD estimates it spends approximately $950,000 for managing the stormwater 
program. They collect fees for review, inspection and maintenance, and an 
administrative fee for bonds. The staff of ten includes one program manager, two full-
time plan reviewers, four construction inspectors, one maintenance inspector, one full-
time administrative assistant, and one part-time administrative assistant.  

None of the conservation districts reported needs for additional staff or resources related to their 
Stormwater Program responsibilities.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – CONSERVATION DISTRICTS DSSR 

  New Castle Kent Sussex Totals 

New Castle Conservation District $20,000 $0 $0 $20,000 

Kent Conservation District $0 $500,000 $0 $500,000 

Sussex Conservation District $0 $0 $950,000 $950,000 

Total Conservation Districts  $20,000 $500,000 $950,000 $1,470,000 

 

DNREC delegates DSSR responsibilities to counties and cities as follows. 

New Castle County: The Engineering Division in the Department of Land Use at New Castle 
County is the delegated agency for all unincorporated areas of the County. The Engineering 
Division reviews proposed development plans to ensure that stormwater is managed according 
to code requirements, both during and following construction. The Engineers promote best 
management practices (BMPs) that manage stormwater for both water quality and quantity. 
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The County reports that its 2019 budget for DSSR compliance activities was $1,100,000 with all 
expenditures except for $50,000 for consulting services attributed to personnel. The County 
typically recoups from 67% to over 100% of its costs through fees. The fiscal year 2020 budget 
rises to $1,336,000 due to the addition of two new positions created to handle stormwater 
inspections.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – COUNTIES DSSR 

  New Castle Kent Sussex Total 

New Castle County $1,100,000 $0 $0 $1,100,000 

 

Three municipalities in the State (Wilmington, Newark, and Middletown) are delegated 
agencies. Their expenses are estimated as follows: 

 Wilmington: $150,000 including the wet weather administrator, engineering plans review, 
and management at an estimated 85%, 20%, and 10% time, respectively, along with 
consulting support. Funds are derived from review fees and stormwater utility payments.  

 Newark: $100,000 used solely for inhouse activities such as plan reviews and 
construction site inspections. The City estimates that review and inspection fees cover 
only about 25% of its costs. Funds for the remainder are derived from stormwater utility 
payments. 

 Middletown: $70,000 mostly for its consultant to conduct site plan reviews, which are 
generally reimbursed by review fees.  

None of the delegated municipalities reported needs for additional staff or resources related to 
their Stormwater Program responsibilities.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – MUNICIPALITIES DSSR 

  New Castle Kent Sussex Totals 

Wilmington $150,000  $0 $0 $150,000 

Newark $100,000  $0 $0 $100,000 

Middletown  $70,000  $0 $0 $70,000 

Total Municipalities  $320,000  $0  $0  $320,000 

 
Typical Annual Program Expenditures for the Stormwater Program are reported as follows. 
Funds are generally derived from general appropriations and fees.  

TYPICAL ANNUAL PROGRAM EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS DSSR 

  New Castle Kent Sussex Totals 

DNREC Sediment and Stormwater Program $425,000  $213,000  $213,000  $851,000 

DelDOT Stormwater Program  $150,000  $75,000  $75,000  $300,000 

Conservation Districts $20,000  $500,000  $950,000  $1,470,000 

Counties (New Castle only) $1,100,000  $0  $0  $1,100,000 

Municipalities (delegated only) $320,000  $0  $0  $320,000 

Totals  $2,015,000  $788,000  $1,238,000  $4,041,000 
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5.2 General Drainage 

This section presents the needs and services 
associated with isolated drainage problems often on 
private property and generally handled through the 
Resource, Conservation, and Development (RC&D) 
projects or through local cost-share programs.  

RC&D projects vary greatly in scope and complexity 
and can include projects addressing stream 
channelization and stabilization, open channels, 
enclosed drainage systems, and stormwater 
management. These projects often develop due to 
lack of clearly defined ownership and/or assigned 
responsibility and in many cases have existed for 
years or decades. 

Many RC&D projects involve addressing problems 
associated with non-tax ditch conveyances, typically 
open channels. Often these channels are privately-
owned, but public funds are used to restore and 
maintain their drainage function. Multiple agencies 
reported that citizens often complain about lack of 
drainage in these conveyances; however, in many 
cases, no agency has been assigned responsibility for 
their maintenance, and funds are not provided or 
allocated for labor or materials. Also, these 
conveyances are rarely within their own right-of-way 
and therefore multiple landowners can be impacted by 
construction or maintenance. One landowner who 
refuses to grant access or an easement can stop a 
project that could otherwise benefit many others.  

In New Castle County, these projects are typically performed or overseen by the New Castle 
Conservation District (NCCD). A 10% match is required, but the NCCD is often able to leverage 
funds from multiple sources, at times as much as 50% project cost, which allows their allocated 
funds to be applied to additional projects. In Kent and Sussex Counties, these projects are 
mostly performed by DNREC although the Sussex Conservation District is increasing its 
capacity to do so. The Kent Conservation District and Sussex Conservation District oversee 
drainage projects within their areas. 

Allocations in the 2019 Bond Bill to fund these programs were as follows: 

 New Castle County: $1.89 million 

 Kent County: $756,000 

 Sussex County: $1.554 million  

 Total: $4.2 million  

These allocations form the basis for reported expenditures. 

CURRENT CAPITAL EXPENDITURES – DNREC GENERAL DRAINAGE 

  New Castle Kent Sussex Total 

DNREC Drainage Program  $0 $756,000  $1,554,000  $2,310,000  

DNREC Drainage Program  
Conservation Districts (NCCD only)  
Unidentified/Unspecified  
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CURRENT CAPITAL EXPENDITURES – CONSERVATION DISTRICT GENERAL DRAINAGE 

  New Castle Kent Sussex Total 

New Castle Conservation District  $1,890,000  $0 $0 $1,890,000  

 

For FY 2020, $5.3 million was allocated for the Resource, Conservation, and Development 
projects, but the amount varies year to year and in some years has been zero.  

Allocations in Kent and Sussex Counties require a minimum 10% match, which is usually the 
amount provided. Allocations in New Castle County also require a 10% match, but the NCCD 
has structured its program such that a 50% match is often attained from a variety of sources, 
including Community Transportation Funds, municipalities, and landowners. A 33% match has 
been assumed for the NCCD for this Assessment. Because the sources of the matching funds 
can vary for all three Counties, they are categorized as Unidentified/Unspecified.  

CURRENT CAPITAL EXPENDITURES – COUNTIES GENERAL DRAINAGE MATCHING FUNDS 

  New Castle Kent Sussex Total 

Unidentified/Unspecified $630,000  $76,000  $155,000  $861,000  

 

Current Capital Expenditures for the General Drainage Program are reported as follows. Funds 
are generally derived from the General Assembly through Bond Bill appropriations coupled with 
match.  

CURRENT CAPITAL EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS GENERAL DRAINAGE 

  New Castle Kent Sussex Totals 

DNREC Drainage Program $0 $756,000 $1,554,000 $2,310,000  

Conservation Districts (New Castle only) $1,890,000  $0  $0  $1,890,000 

Unidentified/Unspecified $630,000  $76,000  $155,000  $861,000  

Totals $2,520,000  $832,000  $1,709,000  $5,061,000  
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Historical Perspective and Long-Term Trends  
According to the Resource, Conservation & Development Projects FY 2019 Annual Report presented to 
the Joint Committee on Capital Improvement, total expenditures from FY 1996 through the partial year of 
FY 2019 were as follows: 
 
 New Castle County - $47.7 million  
 Kent County - $6.9 million  
 Sussex County - $13.9 million  
 Total - $68.5 million 
 
Active and proposed projects that will need to be addressed in future years as presented in the report are 
as follows: 
  New Castle Kent Sussex Total 
Number of projects  579 229 268 1,076 
Estimated costs $47,400,000 $18,000,000 $37,700,000 $103,000,000 
Cost share (10%) $4,740,000 $1,800,000 $3,770,000 $10,300,000 
Preliminary RC&D funds needed $42,660,000 $16,200,000 $33,930,000 $92,790,000 
Unexpended funds $1,860,000 $1,320,000 $1,670,000 $4,850,000 
Total RC&D funds needed  $40,800,000 $14,880,000 $32,260,000 $87,940,000 
 
In general, more projects get added to the RC&D project list than are completed in a given year. Thus, it 
is expected that the unmet financial needs will continue to grow. However, county and local governments 
continue to strengthen codes that may lessen the reliance in RC&D project funds in future years.  



AECOM Needs Assessment and Service Analysis 
 

Surface Water Needs Assessment and Service Analysis 15 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

5.3 Tax Ditch Assistance  

This section presents the needs and services 
associated with providing financial and 
technical assistance to tax ditch organizations 
by DNREC and the Conservation Districts.  

Tax ditches are organizations formed through 
Superior Court actions on a watershed basis to 
construct and maintain a drainage system. The 
organizations are managed by officers elected by the 
those draining to the ditch, or “taxable,” within a 
watershed boundary. Tax ditches vary in size from 
two to 56,000 acres and provide benefits to over one 
third of all Delaware lands and almost half of State-
maintained roads. 

There are 234 tax ditch organizations in Delaware. 
137 of these are in Sussex County with another 78 in 
Kent County. The remaining 26 are in New Castle 
County. Seven tax ditches are in both Kent and 
Sussex County and are included in both counties in 
these totals. These equate to 57%, 32%, and 11%, 
respectively.  

The General Assembly annually provides DNREC’s 
Drainage Program with funds to provide 
administrative assistance to tax ditch organizations. 
$1.15 million was provided in FY 2019. This amount 
varies from year to year and even included a recent 
one-time cash infusion of $500,000 and is used as 
the basis for documenting additional funds needed. 
These amounts are divided by county based on the 
percentage of tax ditches in that county.  

 
 

TYPICAL ANNUAL PROGRAM EXPENDITURES – DNREC TAX DITCH ASSISTANCE 

  New Castle Kent Sussex Total 

DNREC Drainage Program  $130,000  $370,000  $650,000  $1,150,000  

 
ADDITIONAL NEEDS – DNREC TAX DITCH ASSISTANCE 

  New Castle Kent Sussex Total 

DNREC Drainage Program  $10,000  $190,000  $300,000  $500,000  

 
 

DNREC Drainage Program  
Conservation Districts   
Counties   
Municipalities   
  



AECOM Needs Assessment and Service Analysis 
 

Surface Water Needs Assessment and Service Analysis 16 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

Each year the General Assembly also allocates $75,000 in 3,921 funds (Section from the State 
Code), otherwise known as “cost share” funds, to each of the three conservation districts. This 
figure is matched by a minimum $75,000 from each county. Sussex County reported it provided 
$125,000 with the additional $50,000 being used for cover crops.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – CONSERVATION DISTRICTS TAX DITCH ASSISTANCE 

  New Castle Kent Sussex Totals 

New Castle Conservation District $75,000  $0 $0 $75,000 

Kent Conservation District  $0 $75,000  $0 $75,000 

Sussex Conservation District  $0 $0 $75,000  $75,000  

Total Conservation Districts  $75,000  $75,000  $75,000  $225,000  

 

TYPICAL ANNUAL PROGRAM EXPENDITURES – COUNTIES COST SHARE TAX DITCH ASSISTANCE 

  New Castle Kent Sussex Totals 

New Castle County $75,000  $0 $0 $75,000 

Kent County $0 $75,000  $0 $75,000 

Sussex County $0 $0 $125,000  $125,000  

Total Counties  $75,000  $75,000  $125,000  $275,000  

 

Municipalities occasionally get involved in tax ditches. Dover is the manager of two tax ditches 
and is spending $85,000 on maintenance activities in partnership with the KCD in 2019. Dover 
also reported that it participated in a major restoration effort on 160 linear feet of the White Oak 
Tax Ditch with a total cost of $21,500 (the City funded half). Though municipalities in Kent and 
Sussex Counties did not report similar expenditures, several stated that they often get involved 
in tax ditch issues, somewhat by default.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – MUNICIPALITIES TAX DITCH ASSISTANCE 

  New Castle Kent Sussex Totals 

Dover  $0 $100,000  $0 $100,000 

Total Municipalities $0 $100,000 $0 $100,000  

 

Typical Annual Program Expenditures for the Tax Ditch Assistance Program are reported as 
follows. Funds are generally derived from the General Assembly through general 
appropriations.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – ALL AGENCIES AND ORGANIZATIONS TAX DITCH ASSISTANCE 

  New Castle Kent Sussex Totals 

DNREC Drainage Program $130,000  $370,000  $650,000  $1,150,000  

Conservation Districts  $75,000  $75,000  $75,000  $225,000  

Counties  $75,000  $75,000  $125,000  $275,000  

Municipalities  $0 $100,000 $0 $100,000  

Totals  $280,000  $620,000  $850,000  $1,750,000  
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5.4 Tax Ditch Management  

This section presents the needs and services 
associated with maintaining the tax ditch 
infrastructure by the tax ditch organizations.  

Routine maintenance undertaken by tax ditch 
organizations generally includes operations such as 
mowing, weed wiper, herbicides application, dip outs, 
erosion, and beaver dam removal. In general, mowing 
is performed at least once a year by organizations. 
Assistance is sometimes needed for more complex 
operations such as pipe replacement. DNREC’s 
Drainage Program reports that tax ditch organizations 
generally raise enough funds through Superior Court 
“warrants” to provide for routine maintenance 
although there is generally consensus that those 
maintenance costs are rising.  

Six tax ditch organizations, Pencader (in New Castle County), Horsepen Arm and Black Arm (in 
Kent County), and Oak Grove, Vines Branch, and Beaver Dam Canal (in Sussex County), 
provided cost information in the survey. Their reported typical annual maintenance costs as well 
as computed linear footage and costs per mile are provided below.  

 
Name Maintenance Costs Linear footage Costs per Mile 
Pencader (New Castle County) $30,000 64,205 $2,470 
Horsepen Arm (Kent County) $10,000 103,594 $510 
Black Arm (Kent County) $10,000 109,613 $480 
Oak Grove (Sussex County)  $2,000 28,987 $360 
Vines Branch (Sussex County) $2,500* 24,446 $530 
Beaver Dam Canal (Sussex County)  $7,500** 98,366 $400 

* reported “thousands per year, very site specific and varies each year” 
** reported “$5,000 - 10,000”  

The number of miles for all tax ditches in each county was determined and multiplied by the 
reported costs per mile in order to derive the following total countywide estimates.  

County Miles Costs per Mile Total Costs  
New Castle  57 $2,470 $140,000 
Kent  747 $496 $370,000 
Sussex 1,226 $436 $530,000 

Numerous wants and needs were reported by these six tax ditch organizations and are 
assumed to be fairly representatives of all tax ditches in the State, including the following: 

 Spraying of tax ditch channels and rights-of-way 

 Additional cleanouts 

 Conservation strips and/or buffers 

 More money from cost share 

 Increase in collected funds  

 New tax ditch assessment bases  

Tax Ditch Organizations   
  
  

Photograph by DNREC 
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Horsepen Arm Tax Ditch and Black Arm Tax Ditch both reported that they need an additional 
$100,000 each year to meet unmet maintenance needs. Considering these are 10 times their 
current estimated expenditures, further analysis may be warranted, but it is clear that there are 
unmet wants and needs. Recommendations in Section 7.3.1 include holding tax ditch 
organization meetings in each county to attain a more accurate estimate of current and future 
needed expenditures and understanding about partnerships with others. 

DelDOT reported that issues are created for them if tax ditches are not cleaned out in a timely 
manner. They believe that better mechanisms to actually collect fees and maintain the ditches 
would address that problem. DelDOT also stated that agreements often exist with tax ditch 
organizations. DelDOT will clean out ditches to the right-of-way line; but, beyond the right-of-
way, it is the tax ditch organization’s responsibility.  

DNREC’s Drainage Program and Kent and Sussex Counties cited administrative and 
engineering issues related to developments in tax ditch watersheds. Tax ditch assessments are 
almost always based on construction costs, which in many cases occurred decades ago when 
only farm fields existed in the drainage area. When development occurs, rates and volumes of 
runoff may increase, but there’s no definite process of recalculating the assessments to owners 
of the tax ditch. 

Current Capital Expenditures for the Tax Ditch Management Program are reported as follows. 
Funds are generally derived from Superior Court “warrants” collected by each tax Ditch 
Organization. It is again noted that these expenditures are based on limited data. 

 

CURRENT CAPITAL EXPENDITURES – TAX DITCH ORGANIZATIONS MANAGEMENT 

  New Castle Kent Sussex Total 

Tax Ditch Organizations  $140,000  $370,000  $530,000  $1,040,000  
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5.5 Watershed Modeling for Quality and Quantity  

This section presents the needs and services 
associated with modeling at the watershed scale to 
understand downstream impacts of changes in land 
use.  

DNREC has identified 45 watersheds in 
Delaware categorized as Piedmont, Delaware 
Bay, Chesapeake Bay, and the Inland 
Bays/Atlantic Ocean (see image). No agency 
reported activities regarding large-scale 
watershed modeling (other than that modeling 
for Water Quality Improvement Plans reported 
in Section 5.9.1). In the past, multiple agencies 
at all levels of government reported the need for 
such efforts. In follow-up discussions, many 
responders agreed that the need still exists. 
This was further emphasized during the 
question and answer period at the December 
18, 2019 WIAC presentation.  

For reporting purposes, Typical Annual Program 
Expenditures are being provided as Additional 
Needs based on information from prior reports.  

Both the 2010 Kent County Level of Service 
Study and the 2008 Sussex County Level of 
Service Study stated that a minimum of 
$162,000 was needed annually for a 
combination of large, small, and multiple 
municipal watershed plans. These values have 
been adjusted for inflation to be $225,000. A 
similar assessment has not been undertaken in 
New Castle County, but it is reasonable to 
assume the same level of effort is needed.   

 

ADDITIONAL NEEDS – DNREC WATERSHED MODELING 

  New Castle Kent Sussex Total 

DNREC Drainage Program  $225,000  $225,000  $225,000  $675,000  

 

  

DNREC Drainage Program  
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5.6 Maintenance of and Improvements to Public Infrastructure  

This section presents the needs and services 
associated with maintaining publicly-owned 
stormwater infrastructure primarily owned by 
DelDOT, counties, and municipalities.  

The majority of expenditures in this program 
area are with DelDOT, which were reported 
following a meeting held on November 20, 2019. 
A considerable amount of the approximately two-
hour meeting focused on what constitutes 
“drainage” and how to apportion time spent by 
employees at multiple levels. For example, it was 
estimated that maintenance engineers, public 
works engineers, and superintendents spend 
about 25%, 25%, and 50% of their time, 
respectively, on drainage issues. Also, among 
DelDOT’s frequent responsibilities is culvert 
replacement and bridge maintenance. While 
everyone agreed that the former would certainly 
be a relevant cost for this Assessment, there was less certainty regarding the latter. After 
deliberations, it was decided that bridge maintenance should be included as part of surface 
water management.  

DelDOT noted that drainage is often a regional issue. In some instances, pipes may be 
undersized, but upstream runoff may have also increased; therefore, drainage studies are 
periodically needed. These studies wouldn’t necessarily need to be large-scale as smaller scale 
are often needed.  

DelDOT’s typical annual expenditures and capital costs are estimated below. Note that “Road 
Design” refers to a combination of Project Development North and Project Development South 
within the Division of Transportation Solutions.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – DelDOT PUBLIC INFRASTRUCTURE  

  New Castle Kent Sussex Total 

DelDOT Maintenance and Operations  $10,685,000 $5,730,000 $5,920,000 $22,335,000 

DelDOT Bridge Section $4,160,000 $2,080,000 $2,080,000 $8,320,000 

DelDOT Road Design $10,000,000 $5,000,000 $5,000,000 $20,000,000 

Community Transportation Funds  $1,800,000 $30,000 $270,000 $2,100,000 

Total DelDOT and CTF  $26,645,000 $12,840,000 $13,270,000 $52,755,000 

 

  

DelDOT multiple sections   
Counties   
Municipalities (larger only)  
  
  

Photograph by DelDOT 
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CURRENT CAPITAL EXPENDITURES – DelDOT PUBLIC INFRASTRUCTURE 

  New Castle Kent Sussex Total 

DelDOT Bridge Section $10,900,000 $5,450,000 $5,450,000 $21,800,000 

DelDOT Road Section  $29,550,000 $14,775,000 $14,775,000 $59,100,000 

Total DelDOT  $40,450,000 $20,225,000 $20,225,000 $80,900,000 

 

ADDITIONAL NEEDS – DelDOT PUBLIC INFRASTRUCTURE 

  New Castle Kent Sussex Total 

DelDOT District staff $200,000 $100,000 $100,000 $400,000 

 

New Castle County’s role in public infrastructure is limited mostly to open waterways and 
keeping open channels flowing. While an inventory of approximately 36,000 linear feet of open 
conveyances with multiple owners exists, the County’s is finding channels and storm sewers 
typically constructed decades ago that were not previously inventoried, including some that 
DelDOT has taken over. Thus far, the County has taken responsibility for all that have been 
found as records may not indicate exactly who is responsible. They are slowly documenting 
systems as they are found. The County acts on a complaint-basis while proactively updating the 
inventory. A key service goal is to keep channels open to reduce potential flooding.  

The County keeps track of complaints, and they have a backlog of work to be completed. They 
are seeking to improve data management and ways to add information to the County’s 
CitiWorks software platform for asset management and work order tracking. The County 
reported that they spend approximately $450,000 on salaries and $40,000 on equipment each 
year, which has been rounded up to $500,000 for simplicity.  

Sussex County estimates it spends about $100,000 on salaries and $200,000 on capital 
projects each year and is currently spending $900,000 for Coastal Airport upgrades, which 
include drainage. The special projects and work at Coastal Airport were grouped with capital 
projects.  

TYPICAL ANNUAL PROGRAM EXPENDITURES - PUBLIC INFRASTRUCTURE 

  New Castle Kent Sussex Total 

New Castle County $500,000 $0 $0 $500,000 

Kent County $0 $0 $0 $0 

Sussex County $0 $0 $100,000 $100,000 

Total Counties  $500,000 $0 $100,000 $600,000 

 

CURRENT CAPITAL EXPENDITURES - PUBLIC INFRASTRUCTURE 

  New Castle Kent Sussex Total 

New Castle County $0 $0 $0 $0 

Kent County $0 $0 $0 $0 

Sussex County $0 $0 $1,100,000 $1,100,000 

Total Counties  $0 $0 $1,100,000 $1,100,000 

 
A meeting was held on November 1, 2019 with representatives from Wilmington, Newark, 
Middletown, and New Castle. Each has a working inventory, but some are still in the process of 
transitioning from hard copies to electronic files. Middletown reports that it maintains HOA-
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owned best management practices (BMPs), and Newark maintains about half and is moving 
towards a system where HOAs will be responsible for routine maintenance with the City 
handling more complex renovations. Wilmington indicated that there are no HOA-owned BMPs 
in the City, so their efforts are more focused on commercially-owned features.  

Each of these municipalities agreed that the maintenance agreements with DelDOT can be 
problematic. There are approximately 1,250 agreements in DelDOT’s database. They can 
sometimes be decades-old and/or superseded with later agreements. It is noted that a readily 
accessible, central repository for these agreements did not exist when the Kent and Sussex 
County Level of Service Studies were completed. Through DelDOT’s efforts, an easily-searched 
online database is available to all. The goal is to create a master agreement for each 
municipality.  

Discussions were held regarding the maintenance of privately-owned BMPs. Middletown 
specifically noted the problem of algae and mosquitos associated with wet ponds. Newark 
stated that the City could probably maintain BMPs better than private entities but acknowledged 
that the funding is not sufficient to do so. New Castle thought that a “boot camp” for elected 
officials would be helpful to provide explanation for the multitude of challenges around drainage 
and stormwater. Newark noted that the City cannot borrow money without a referendum. While 
its residents have historically been supportive of referendums, it is a time-consuming process.  

A meeting was held on October 31, 2019 with representatives from Seaford, Georgetown, 
Millsboro, and Dagsboro (represented by their consultant AECOM). In general, each stated that 
they tend to be more reactive than proactive regarding stormwater infrastructure and 
maintenance, and most do not have separate line items in their budgets for drainage. Funding is 
typically easier to obtain for planning and design but more challenging for project construction. 
Municipalities believe that the maintenance of private stormwater facilities will be a problem in 
the future as HOAs might not have the resources for maintenance especially if something major 
should happen or systems need to be repaired. Municipalities also noted that tax ditches are 
now often serving urban drainage in addition to agricultural drainage and they question if all 
property owners are paying fees to the tax ditch organization. Discussions included the 
municipal agreements with DelDOT. A concern was raised that responsibilities for repairs and 
maintenance of stormwater infrastructure in the DelDOT right-of-way can be unclear. 

Millsboro reported that it has a stormwater inventory that was completed by Town staff and is 
not using a Geographical Information System (GIS). Dagsboro completed a stormwater 
inventory five years ago using GIS that was funded by DNREC Surface Water Matching 
Planning Grant (SWMPG) funds. Seaford is currently doing an inventory. These municipalities 
stated that there is not adequate funding for water quality improvements on the municipal level 
but did not have specific documentation on the amount of the financial need. 

Spending on infrastructure at the local government level is more difficult to quantify. While larger 
cities and those with stormwater utilities generally have line items in their budget for surface 
water conveyance and management, smaller municipalities tend to address problems on more 
of a reactive basis. Many municipalities reported zero expenditures in the survey but in 
interviews indicated that they do have expenditures but they are small and are obscured in the 
larger overall budget. 

In-person or phone interviews were held with representatives of nine of the 10 largest cities and 
towns in Delaware (10th was unavailable). Summaries are as follows: 

 Wilmington has two major funded projects in its current budget. The Stormwater 
Drainage Management Program is funded at $1,800,000 annually with projections of an 
additional $3,600,000 over the next four years. This program provides funds for tide gate 
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evaluation and reconstruction, storm inlet reconstruction, and other drainage 
improvement projects. The Stormwater Mitigation (Green Infrastructure) program is 
funded at $1,000,000 annually with projections of an additional $2,000,000 over the next 
four year. This program provides funds for expansion and implementation of green 
infrastructure projects to mitigate combine sewer overflows (CSOs) through the source 
control of stormwater.  

 Newark is in the process of consolidating the reporting of its expenditures now that it has 
a stormwater utility. The City typically budgets about $500,000 annually for storm 
drainage improvements. Newark has undertaken a corrugated metal pipe (CMP) 
replacement program at multiple locations throughout the City. 

 Middletown reported that it typically undertakes small drainage projects in any given 
year. For example, the Town recently repaired a wet pond outfall and downstream pipe. 
These projects have been estimated to be worth $10,000. As mentioned elsewhere, 
Middletown is concerned about wet pond maintenance and upkeep.  

 Elsmere reported that it annually spends about $10,000 on miscellaneous projects, such 
as repair of collapsed grates and other components of the drainage infrastructure.  

 New Castle recently replaced a 
century-old clay storm sewer thought to 
be a former combined sewer, which 
cost approximately $100,000. This is 
considered more of a one-time 
expenditure and the City’s more typical 
annual costs are estimated to be 
approximately $10,000.  

 Dover created a new Stormwater 
Division and is now tracking expenses. 
The City estimates it spends about 
$725,000 annually on personnel, 
materials, and supplies for stormwater-
related tasks including street sweeping, 
leaf collection, inlet repair, and minor 
ditch maintenance. This figure does 
not include the funds spent on MS4 
compliance reported in the Stormwater 
Program Section. The City’s capital 
program for the next five fiscal years 
varies widely from as much as $2.24 
million in FY 2021 to a low of $170,000 
in FY 2024. Despite these outlays, 
Dover reports that it has a large 
backlog of needs and projects. The 
maintenance of some open channels 
falls by default on the City, and there is on-going concern about the eventual 
replacement of undersized pipes in older communities and CMPs in various locations.  

 Milford reported that it spends approximately $90,000 annually comprised of $10,000 on 
personnel, $5,000 on consultants, $25,000 for equipment, and $50,000 on capital 
projects. This is rounded up to $100,000 for simplicity. The City stated it has a backlog of 
$250,000 in capital projects and intends to spend $100,000 a year through 2023. Its 

Inventories and electronic databases have been 
shown to be invaluable in managing assets  
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wants and needs include improving stormwater quality with BMPs, reducing erosion 
along Mispillion River, routine maintenance of public ponds and open trenches, 
addressing structural flooding at certain areas within the City, completing mapping and 
hydraulic analysis of all storm sewer systems, and inspection of private stormwater 
ponds. Because portions of Milford are in both Kent and Sussex County, its expenditures 
are shown as such with half assumed in each. 

 Seaford and Georgetown both stated that they do not separately track stormwater 
expenditures as they efforts are usually in response to an emerging issue or complaint. 
A figure of $10,000 each is being estimated for this Assessment.  

 Delaware City and Newport reported they spend about $1,500 and $3,000 annually on 
drainage. These figures have been extrapolated to a total of $10,000 for all New Castle 
County municipalities that are not otherwise separately reported.  

 Rehoboth Beach is undertaking numerous projects including water quality sampling 
budgeted at $55,000 with $27,500 funded by a grant, Delaware Avenue stormwater 
improvements budgeted at $455,000, stormwater pipe cleaning and assessment 
budgeted at $200,000, Resilient Communities Partnership budgeted at $75,000 with all 
funds provided by a DNREC Technical Assistance Grant (also included other cities and 
towns), stormwater feasibility study of Watershed 40 budget at $20,000 (study only), and 
Silver Lake Management Plan budgeted at $200,000 with $100,000 funded by a Corps 
of Engineers grant (funds also provided by other cities and towns). These are collectively 
being reported at $200,000 annually as most of these projects will last for more than one 
year.  

 The Lewes Board of Public Works reported that it receives approximately $200,000 each 
year from its stormwater utility, which does not fully cover its costs. Last year $185,000 
was spent on a single pipe replacement project leaving insufficient funds for other 
projects. Like many municipalities, their biggest concern is whether or not they will soon 
be covered by a NPDES MS4 permit and the impact of compliance costs that would be 
needed.  

 Ocean View reported a robust program for a municipality of its size. It reported spending 
almost $300,000 annually mostly on consultants and contractors but including salaries 
and equipment as well. It reported it is currently working on capital projects valued at 
over $1 million being funded in a unique way. The Town created a separate fund about 
10 years ago for these types of capital expenditures where it places transfer tax receipts. 
These are being shown as $250,000 a year for a total of $550,000 annually.  

Because a majority of New Castle County municipalities reported their expenditures, an 
estimate of $20,000 is being used there. Because many Kent and Sussex County municipalities 
either didn’t report their expenditures or didn’t know what they are, estimates of $50,000 and 
$60,000, respectively, are being used.  

The expenditure estimates do not include projects funded by Legislatively-appropriated 
municipal street aid, which are funds appropriated annually to municipalities within the State 
through the annual Bond and Capital Improvement Act. These projects tend to involve mostly 
road paving and restoration work but sometimes include drainage, but an accurate breakdown 
of costs is not readily available.  

Regarding inventories, some municipalities reported they have digital mapping and use asset 
management software while others reported they still rely on hard copy paper plans. Many are 
somewhere in between. Generally larger cities and towns have inventories. In order to develop 
a placeholder for the costs associated with the development of inventories, the number of 
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municipalities needing inventories was assumed and that each inventory would cost $50,000. 
The number of municipalities lacking inventories was assumed as follows: 

 New Castle County – 6 of 13 municipalities  

 Kent County – 15 of 20 municipalities 

 Sussex County – 18 of 25 municipalities 

TYPICAL ANNUAL PROGRAM EXPENDITURES – PUBLIC INFRASTRUCTURE 

  New Castle Kent Sussex Total 

Wilmington $700,000 $0 $0 $700,000 

Newark $125,000 $0 $0 $125,000 

Middletown  $2,500 $0 $0 $2,500 

Elsmere  $2,500 $0 $0 $2,500 

New Castle  $2,500 $0 $0 $2,500 

Other municipalities – New Castle County  $5,000 $0 $0 $5,000 

Dover  $0 $181,250 $0 $181,250 

Smyrna  $0 $250 $0 $250 

Milford $0 $12,500 $12,500 $25,000 

Other municipalities – Kent County $0 $12,500 $0 $12,500 

Seaford $0 $0 $2,500 $2,500 

Georgetown  $0 $0 $2,500 $2,500 

Rehoboth Beach $0 $0 $50,000 $50,000 

Lewes Board of Public Works  $0 $0 $50,000 $50,000 

Ocean View  $0 $0 $137,500 $137,500 

Other municipalities – Sussex County $0 $0 $15,000 $15,000 

Total Municipalities  $838,000 $207,000 $270,000 $1,315,000 

 

CURRENT CAPITAL EXPENDITURES – PUBLIC INFRASTRUCTURE 

  New Castle Kent Sussex Total 

Wilmington $2,100,000 $0 $0 $2,100,000 

Newark $375,000 $0 $0 $375,000 

Middletown  $7,500 $0 $0 $7,500 

Elsmere  $7,500 $0 $0 $7,500 

New Castle  $7,500 $0 $0 $7,500 

Other municipalities – New Castle County  $15,000 $0 $0 $15,000 

Dover  $0 $543,750 $0 $543,750 

Smyrna  $0 $750 $0 $750 

Milford $0 $37,500 $37,500 $75,000 

Other municipalities – Kent County $0 $37,500 $0 $37,500 

Seaford $0 $0 $7,500 $7,500 

Georgetown  $0 $0 $7,500 $7,500 

Rehoboth Beach $0 $0 $150,000 $150,000 

Lewes Board of Public Works  $0 $0 $150,000 $150,000 

Ocean View  $0 $0 $412,500 $412,500 

Other municipalities – Sussex County $0 $0 $45,000 $45,000 

Total Municipalities  $2,513,000 $620,000 $810,000 $3,943,000 
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ADDITIONAL NEEDS – PUBLIC INFRASTRUCTURE FOR INVENTORIES 

  New Castle Kent Sussex Total 

All municipalities - inventories  $300,000 $750,000 $900,000 $1,950,000 

 

Typical Annual Program Expenditures and Current Capital Expenditures for the Public 
Infrastructure Program are reported as follows. Capital Projects with State and County agencies 
are as reported with municipalities shown at 75% of reported total expenditures. Funds are 
generally derived from the General Assembly through general appropriations, capital funds, 
bonds, loans, grants, and stormwater user fees. 

TYPICAL ANNUAL PROGRAM EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS PUBLIC INFRASTRUCTURE 

  New Castle Kent Sussex Total 

DelDOT multiple sections  $26,645,000 $12,840,000 $13,270,000 $52,755,000 

Counties  $500,000 $0 $100,000 $600,000 

Municipalities  $838,000 $207,000 $270,000 $1,315,000 

Totals  $27,983,000 $13,047,000 $13,640,000 $54,670,000 

 

CURRENT CAPITAL EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS PUBLIC INFRASTRUCTURE 

  New Castle Kent Sussex Total 

DelDOT multiple sections  $40,450,000 $20,225,000 $20,225,000 $80,900,000 

Counties  $0 $0 $1,100,000 $1,100,000 

Municipalities $2,513,000 $6120,000 $810,000 $3,943,000 

Totals  $42,963,000 $20,845,000 $22,135,000 $85,943,000 
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5.7 Maintenance of and Improvements to Private Infrastructure  

This section presents the needs and services 
associated with maintaining privately-owned 
infrastructure particularly infrastructure owned 
by HOAs. Note that issues regarding privately-
owned conveyances is addressed in 
Section 5.2.  

Some jurisdictions not only inspect but perform 
maintenance on privately-owned basins and BMPs. 
For this Assessment, the costs for inspections were 
reported under Water Quality Improvement Strategies/ 
MS4 as it is a permit requirement, but maintenance 
work was reported under Maintenance of and 
Improvements to Private Infrastructure. 

Through interviews with county and conservation 
district representatives, it was found that 
comprehensive information regarding expenditures by 
private entities in Delaware does not exist. However, 
multiple agencies reported their activities related to 
privately-owned BMPs:  

 New Castle County performs inspections of the 
approximately 2,500 BMPs in their database. 
HOAs typically handle grass cutting, mulching, 
and debris removal but the County will perform 
major maintenance. There are currently 100 to 
150 in backlog with issues ranging from trash 
rack repair/failure to major reconstruction. $1.5 
million is budgeted annually. Private developments can have many complex, disparate 
systems with up to 30 BMPs. They must sign a maintenance agreement with the County. 
Maintenance can be as high as $100,000 on “minor” maintenance that the HOA must 
fund. Note that personnel costs related to inspections and maintenance are reported 
under the Water Quality Improvement Strategies Section.  

 The Kent Conservation District also performs inspections every other year on the 
approximately 1,100 BMPs in Kent County. The Sussex Conservation District also 
performs inspections on closed-out projects and reported that a database of structures is 
being developed but accurate information does not currently exist. For this Assessment, 
1,000 BMPs have been assumed. Costs for both agencies are included in their reported 
expenditures under the Stormwater Program.  

 The NCCD stated that they inspect 35 BMPs in the New Castle County MS4 Co-
permittee municipalities. NCCD costs for these inspections are included in the Water 
Quality Improvement Strategies (see Section 5.9).  

 Wilmington reports that it inspects privately-owned BMPs, but that there are none owned 
by HOAs. These BMPs are owned by commercial or industrial companies.  

 As reported in Section 5.9, Middletown maintains basins in its jurisdiction, and Newark is 
moving in that direction. Newark currently spends approximately $50,000 annually on 

Counties   
Home Owner Associations  
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basin retrofits and is considering allocating some of their grant funding from the 
stormwater utility to help bring the non-compliant basins in to compliance.  

Typical Annual Program Expenditures and Current Capital Expenditures for the Private 
Infrastructure Program are reported as follows. County expenditures are shown as Capital 
Projects. Funds are generally derived from general appropriations by Counties.  

CURRENT CAPITAL EXPENDITURES - COUNTIES PRIVATE INFRASTRUCTURE 

  New Castle Kent Sussex Total 

Counties (New Castle only) $1,500,000 $0 $0 $1,500,000 

 

While costs by HOAs, developers, or other private companies were not surveyed or interviewed 
as part of this Assessment, estimates can be attained using published maintenance data. Using 
known databases and extrapolating, it appears that there are approximately 5,000 privately-
owned BMPs exist in Delaware. At even a modest annual maintenance figure of $1,000 per 
BMP is used, as much as $5,000,000 is likely expended each year. However, because these 
values could not be validated, they are not included. The need to better identify these 
expenditures is included in Section 7.2.1. 

 

Kent County Stormwater Management District 
In March 2014, Kent County Levy Court approved the Stormwater Management District program. This 
program provides an alternative to home owner responsibility for long-term maintenance of stormwater 
infrastructure within subdivisions and land developments, and relieves home owners of the burden of 
minor and major stormwater maintenance. 
 
By joining the Stormwater Management District, HOAs are relieved from the burden of maintaining their 
community’s basins. Total expenditures are likely reduced and water quality improved. Kent County 
entered into an agreement with the Kent Conservation District (KDC) to perform the work. 
 
Under this innovative program, residents in HOAs that have joined the District pay a fee of $28 annually 
which covers minor and major maintenance activities. Minor maintenance includes activities which 
typically occur annually or every two years while major maintenance includes renovations up to and 
including complete rehabilitation or retrofit. An option is provided for routine maintenance such as grass 
cutting and debris removal. Commercial parcels are allowed to join with a fee based on impervious area.  
 
As part of the application process, HOAs must demonstrate that all residents were given the opportunity 
to vote and that a majority favored joining. The KCD performs an inspection and basins must be brought 
up to a reasonable standard before the application will be processed. A public hearing is held by the Kent 
County Levy Court as the final step. 
 
Approximately 45 HOAs have joined the District. 
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5.8 Floodplain Protection and Improvement  

This section presents the needs 
and services associated with 
floodplain mapping to improve 
the accuracy of the Flood Insurance 
Rate Maps and thereby reducing the 
risk of flooding.  

DNREC’s Shoreline and Waterways 
Management Section (SWMS) 
oversees and provides for the mapping 
of flood plains and related 
documentation. The majority of funds is 
provided by the Federal government 
through Federal Emergency 
Management Agency’s (FEMA’s) 
Cooperating Technical Partners (CTP) 
Program. Funds are typically 
approximately $100,000 annually. In 
addition to mapping, the funding also 
supports a variety of training, outreach, 
insurance, and engagement activities 
related to floodplain mapping. A one-
time allocation of $500,000 was 
provided as part of Governor Markel’s 
Executive Order 41 implementation which is slowly being drawn down. Currently, there is about 
half left or $250,000, which is documented in this report as a measure of additional funds 
needed. Most of the funds are used for mapping purposes, but SWMS also provides technical 
assistance and conducts training of local officials. 

Updated countywide flood maps for New Castle County are planned for release in early 2020. 
Countywide mapping for Kent and Sussex Counties were released in 2018. Mapping is typically 
updated on a five-year basis, but that interval is dependent on funding availability. SWMS also 
maps individual stream segments when requested. Because of the CTP and reliance on Federal 
funds, SWMS reports that there are no significant mapping deficiencies regarding the 
countywide efforts. The Section funds the smaller studies with the Executive Order 41 
allocation. Because this is a finite source, additional funding is sought. 

DNREC is in the process of reconvening a floodplain mapping prioritization group to identify and 
rate floodplain mapping needs. It is anticipated that remaining Executive Order 41 funds will 
cover only a small portion of the mapping needs to be identified. 

Typical Annual Program Expenditures and Additional Needs for the Flood Plain Protection and 
Improvements Program are reported as follows. Funds are generally derived from Federal 
government appropriations supplemented by periodic State appropriations.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – DNREC FLOOD PROTECTION AND IMPROVEMENTS 

  New Castle Kent Sussex Total 

DNREC Shoreline and Waterways Mngmt. 
Sect. 

$50,000  $25,000  $25,000  $100,000  

 

  

DNREC  Shoreline and Waterways Management Section  

  

Image by FEMA 
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ADDITIONAL NEEDS – DNREC FLOOD PROTECTION AND IMPROVEMENTS 

  New Castle Kent Sussex Total 

DNREC Shoreline and Waterways Mngmt. 
Sect. 

$125,000  $63,000  $63,000 $250,000  
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5.9 Water Quality Improvement Strategies  
This section presents the needs and services associated with meeting the regulatory water 
quality requirements in MS4 and TMDL requirements.  

5.9.1 Municipal Separate Storm Sewer System (MS4)  

The National Pollutant Discharge 
Elimination System (NPDES) permit 
program was created in 1972 by the Clean 
Water Act to address water pollution by 
regulating point sources that discharge 
pollutants to waters of the United States. It initially 
focused on wastewater treatment and discharges. 
The Municipal Separate Storm Sewer System 
(MS4) program was created in the 1987 
amendment to the Act. The NPDES MS4 permit 
requires permittees to develop and implement a 
comprehensive program that includes pollution 
prevention measures, treatment or removal 
techniques, monitoring, use of legal authority, and 
other appropriate measures to control the quality of 
stormwater discharged to the storm drains and 
waters of the United States. There are 
approximately 7,250 permitted MS4s that exist 
nationwide.  

In Delaware, DNREC’s Surface Waters Discharge Section (SWDS) issues permits for industrial 
and municipal wastewater treatment systems, including stormwater treatment, which discharge 
into Delaware’s surface waters. NPDES permits for MS4s fall into two general categories: 
Phase I and Phase II. Phase II permits are further categorized as Tier I (existing) and Tier II 
(pending based on 2010 census). The Phase II-Tier II permit gives permittees a permit term 
(five years) to get their program up and running such as develop plans, draft ordinances, and 
map the collection system after which those permittees would move to the Phase II-Tier I 
permit, which focusses on BMP implementation and addressing water quality improvements.  

NPDES MS4 Permits are summarized as follows:  

 Phase I  

 New Castle County (Principal Permittee)  

 DelDOT (Principal Permittee) 

 Wilmington (Co-permittee)  

 Elsmere (Co-permittee) 

 New Castle (Co-permittee) 

 Delaware City (Co-permittee) 

 Newport (Co-permittee) 

 Bellefonte (Co-permittee) 

DNREC Surface Waters Discharges Section  
DelDOT Water Quality Section   
Conservation Districts (New Castle only)  
Counties (New Castle only)  
Municipalities (permittees only)  

Photograph by DelDOT 



AECOM Needs Assessment and Service Analysis 
 

Surface Water Needs Assessment and Service Analysis 32 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

 Phase II-Tier I 

 Newark 

 Middletown 

 Dover  

 DelDOT (Kent County) 

 Phase II-Tier II 

 Seaford 

 Laurel 

 Camden 

 Smyrna 

SWDS anticipates that it may issue as many as 20 new permits as a result of the 2020 census. 
The Section also has Residual Designation Authority (RDA), which allows it to issue permits 
when it is determined that a potential permittee is significantly contributing to the degradation of 
waters of the State. The RDA enables permits to be issued to Sussex County and/or 
municipalities in the Inland Bays area, which otherwise may not have sufficient population or 
population density to qualify for permit issuance under the “Urban Area” designation rule. SWDS 
is uncertain at this time if it will use RDA in the Inland Bays area and if it is, how widespread the 
permitting impacts would be. It seems unlikely any new permits would be issued before 2023 or 
if they are, that any reportable expenditures by permittees would occur in that time.  

RDA also allows public institutions to be brought into the program when deemed necessary. 
SWDS believes the University of Delaware will voluntarily agree to permit coverage in 
partnership with the City of Newark, and it is currently preparing a storm drainage inventory as a 
precursor. SWDS has not had actionable discussions on pursuing a RDA for Delaware State 
University but may in the future. Expenditures by neither the University of Delaware nor 
Delaware State University were considered in this Assessment.  

Some jurisdictions not only inspect but perform maintenance on privately-owned basins and 
best management practices (BMPs). For this Assessment, the costs for inspections were 
reported under Water Quality Improvement Strategies/MS4 as it is a permit requirement, but 
maintenance work was reported under Maintenance of and Improvements to Private 
Infrastructure. 

DNREC SWDS spends approximately $240,000 on salaries on the NPDES MS4 program. Staff 
estimates that they spend about 75% of their time assisting existing and pending MS4 
communities and 25% of their time on regulatory or enforcement activities. Though a majority of 
existing permits are for jurisdictions in New Castle County, SWDS time was assumed to be split 
between the three counties (one half New Castle and one quarter each Kent and Sussex) in 
recognition of the geographic dispersity of pending or potential new permits.  

A recent EPA audit indicated that SWDS would need eight additional staff to function at an 
optimum level. One of those would be an environmental scientist dedicated to the NPDES MS4 
program with the remaining seven focusing on other programs like industrial discharges. This 
equates to about $85,000 for the MS4 program, which has been rounded up to $100,000 for 
simplicity. 



AECOM Needs Assessment and Service Analysis 
 

Surface Water Needs Assessment and Service Analysis 33 
Surface Water Needs Assessment_Final_Apr27_2020.docx 

TYPICAL ANNUAL PROGRAM EXPENDITURES – DNREC NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

DNREC Surface Water Discharges Section $120,000 $60,000 $60,000 $240,000 

 

ADDITIONAL NEEDS – DNREC NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

DNREC Surface Water Discharges Section $50,000 $25,000 $25,000 $100,000 

 
DelDOT reports that its Stormwater Water Quality Section has 3.25 FTEs working on tasks 
related to the Department’s NPDES MS4 permits which equates to about $225,000. 
Maintenance costs and consultants are an additional $850,000 and $1.92 million, respectively. 
DelDOT provided these costs by County along with the need for additional staff.  

The New Castle County/DelDOT permit has a major requirement above and beyond annual 
activities. Their permit requires the preparation of Water Quality Improvement Plans (WQIPs) for 
two of the County’s 21 watersheds in each five-year permit term. These plans need to 
demonstrate how 3% of the untreated impervious area in a given watershed will be managed. 
The County and DelDOT have recently completed plans for the Christina River and Dragon 
Run. The County and DelDOT have each begun budgeting $1.5 million a year to begin 
implementing these plans and preparing the next two beginning in FY 2021.  

The WQIPs for the Christina River and Dragon Run Watershed estimate that about $17 million 
and $1.75 million will be needed to provide treatment to about 225 and 12 acres of impervious 
area, respectively. These equate to about $75,000 and $150,000 per acre. Cursory estimates 
prepared for the County in 2014 indicated that around 1,000 acres will need to be treated 
Countywide once WQIPs are completed in all watersheds. Subtracting the already-identified 
Christina and Dragon Run areas, this leaves 760 acres remaining. At an estimated $100,000 
per acre, approximately $76 million will be needed in coming decades.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – DelDOT NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

DelDOT Stormwater Water Quality Section  $2,025,000 $482,000 $482,000 $2,989,000 

 

ADDITIONAL NEEDS – DelDOT NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

DelDOT Stormwater Water Quality Section  $200,000 $100,000 $100,000 $400,000 

 

CURRENT CAPITAL EXPENDITURES – DelDOT NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

DelDOT Stormwater Water Quality Section  $1,500,000 $0 $0 $1,500,000 

 

As reported in the Maintenance of Private Infrastructure Section, the NCCD performs 
inspections of about 35 BMPs in MS4 Co-permittee municipalities in the County at an estimated 
annual cost of $15,000. 

TYPICAL ANNUAL PROGRAM EXPENDITURES – CONSERVATION DISTRICTS NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

New Castle Conservation District $15,000 $0 $0 $15,000 
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A large percentage of New Castle County’s program expenditures are for BMP inspection and 
maintenance activities reported under the Maintenance of and Improvements to Private 
Infrastructure Section. However, those costs are included in this Water Quality Improvement 
Strategies Section. The County’s expenditures are estimated at $1,200,000 for personnel (about 
$500,000 for field inspectors who inspect BMPs) and $600,000 for consultants and contractors 
for a total of $1,800,000.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – COUNITES NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

New Castle County $1,800,000 $0 $0 $1,800,000 

 

As described above, New Castle County has WQIP costs similar to DelDOT.  

CURRENT CAPITAL EXPENDITURES – COUNTIES NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Total 

New Castle County $1,500,000 $0 $0 $1,500,000 

 

Note that New Castle County and DelDOT are developing cost-share arrangement with the Co-
permittees. These costs are not broken out separately but included in the overall WQIP costs.  

As mentioned in Section 5.6, a meeting was held with Sussex County municipalities on October 
31, 2019. Each of the cities and towns in attendance, particularly Seaford, which has already 
been notified of their pending permit, expressed significant concern about the uncertainty of 
costs. Therefore, special effort was made through interviews with current permittees to better 
understand their expenditures related to this program.  

 Wilmington’s situation is unique in Delaware but not unique in the United States. 
Approximately 90% of the City drains to a combined sewer (sanitary sewage and 
stormwater runoff in the same pipe). There are approximately 30 combined sewer 
overflows (CSOs) in the City. Reports of CSO costs are beyond the scope of this 
Assessment. Costs attributed solely to surface water (the remaining 10% plus overlaps 
in expenditures in the 90%) include a wet weather administrator at 10% FTE and 
management at 50% and 7% for total staffing of $70,000. Another $100,000 is expended 
on consultants and $20,000 on contractors for a total of $190,000. This is rounded up to 
$200,000.  

 Elsmere reports that it spends approximately $125,000 on its NPDES MS4 program and 
surface water-related items. Five or six employees spend at least part of their time on 
these programs that include street sweeping and inspections and maintenance of the 
public works yard. Through a contractor, the Town also conducts outfall monitoring and 
inspections. The Town believes it is “on top of” their permit requirements and reports that 
its WQIP obligations appear to generally be met by its comprehensive street sweeping 
program (allowance for an equivalent program to meet effective impervious area 
reductions).  

 New Castle recently spent $200,000 on a new street sweeper. Its more typical annual 
costs for MS4 compliance activities are $100,000, which includes the debt service and 
other costs related to the street sweeper.  

 Newport and Bellefonte both reported negligible expenditures.  

 Newark reports that it spends about $200,000 each year on its NPDES program with 
about $130,000 attributed to salaries, $30,000 to equipment, and $40,000 for materials 
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related mostly to public outreach and legal reviews. The City estimates that it permit 
compliance costs will increase by about $100,000 once the new permit is issued. 

 Middletown estimates it spends about $100,000 a year on its NPDES program of which 
about $75,000 is for inspections of the 79 basins and BMPs in the Town. Middletown 
reported it needs funds for retrofitting of existing basins. A placeholder of $100,000 
annually is being used.  

 
TYPICAL ANNUAL PROGRAM EXPENDITURES – MUNICIPALITIES NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Totals 

Wilmington (Co-permittee) $200,000 $0 $0 $200,000 

Elsmere (Co-permittee) $125,000 $0 $0 $125,000 

New Castle (Co-permittee) $100,000 $0 $0 $100,000 

Delaware City (Co-permittee) $30,000 $0 $0 $30,000 

Newark  $200,000 $0 $0 $200,000 

Middletown  $100,000 $0 $0 $100,000 

Dover $0 $125,000 $0 $125,000 

Total Municipalities  $755,000 $125,000 $0 $880,000 

 

Typical Annual Program Expenditures and Additional Needs for the NPDES MS4 Program are 
reported as follows. Funds are generally derived from general appropriations, capital funds, 
bonds, loans, grants, and stormwater user fees.  

TYPICAL ANNUAL PROGRAM EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Totals 

DNREC Surface Waters Discharges Section $120,000 $60,000 $60,000 $240,000 

DelDOT Stormwater Water Quality Section  $2,025,000 $482,000 $482,000 $2,989,000 

Conservation Districts (New Castle only) $15,000 $0 $0 $15,000 

Counties (New Castle only) $1,800,000 $0 $0 $1,800,000 

Municipalities (permittees only) $755,000 $125,000 $0 $880,000 

Totals  $4,715,000 $667,000 $542,000 $5,924,000 

 

Representatives from numerous municipalities, predominantly in Sussex County, expressed 
great concern over the NPDES MS4 program. There appears to be uncertainty whether or not 
they will soon need permit coverage and if they will, the timing of when it will begin. While there 
is an informal Statewide consortium of NPDES MS4 permittees that share information, many 
potential permittees stated that they did not know how to budget for future compliance costs. 

It appears that at the very least, four municipalities (Seaford, Laurel, Camden, and Smyrna) will 
be subject to NPDES MS4 permits in the near future. Compliance costs associated with existing 
permits vary significantly, but it appears that $100,000 and $50,000 per year for larger and 
smaller permittees can be anticipated.  

As stated above, municipalities in New Castle County also have responsibilities for WQIP 
preparation and implementation.  
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ADDITIONAL NEEDS – MUNICIPALITIES NPDES MS4 ACTIVITIES 

  New Castle Kent Sussex Totals 

Seaford $0 $0 $100,000 $100,000 

Laurel  $0 $0 $50,000 $50,000 

Camden $0 $50,000 $0 $50,000 

Smyrna  $0 $100,000 $0 $100,000 

Total Municipalities  $0 $150,000 $150,000 $300,000 

 

5.9.2 Total Maximum Daily Load (TMDL) Requirements  

The EPA has developed a TMDL for 
nutrients and sediment for the Chesapeake 
Bay and its tidal branches. As part of the 
TMDL, each jurisdiction that drains to the 
Chesapeake Bay (Delaware, Maryland, 
Virginia, West Virginia, Pennsylvania, New York, and the 
District of Columbia) is required to develop a Watershed 
Implementation Plan (WIP) that details how load goals will be 
achieved and maintained into the future. This work is being 
done in three phases. 

Delaware's Phase I and II WIPs were developed in 2010 and 
2012, respectively. The Phase III WIP was submitted to EPA 
in August 2019. Costs to implement that plan are unknown at 
this time. DNREC’s Chesapeake Bay Program is responsible 
for WIP development in coordination with multiple other 
agencies including DelDOT, the Department of Agriculture, 
Office of State Planning Coordination, county conservation 
districts, Federal agencies, and representatives from the 
farming and development communities through the work of 
nine subcommittees.  

DNREC receives $1.6 million yearly in funding from the EPA 
for Chesapeake Bay staff, programs, and implementation 
projects. These funds are matched by the State such that the 
program’s current expenditures are $3.2 million. DWS 
estimates that its spends approximately $1.2 million each 
year. The remaining $2 million is used principally for projects. 
However, DWS reported that it is challenged historically to 
find applicants who have the 50% match, which is being 
reported as Additional Needs.  

Of the 702 square miles of Delaware in the Chesapeake Bay 
watershed, about 8%, 26%, and 66%, respectively, are in 
New Castle, Kent, and Sussex Counties. Typical Annual 
Expenditures and Additional Needs are allocated according 
to these percentages.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – DNREC TMDL REQUIREMENTS 

  New Castle Kent Sussex Total 

DNREC Chesapeake Bay Program $128,000 $416,000 $1,056,000 $1,600,000 

DNREC Chesapeake Bay Program   
Counties (Sussex only)  
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ADDITIONAL NEEDS – DNREC TMDL REQUIREMENTS 

  New Castle Kent Sussex Total 

Unidentified/Unspecified $160,000 $520,000 $1,320,000 $2,000,000 

 

Sussex County is in the process of establishing its Clean Water Enhancement Program. The 
Program endeavors to improve water resources (and other related water quantity, quality, 
habitat, and ecological benefits) throughout Sussex County’s watersheds through a variety of 
approaches including Stormwater Offset Districts, Stormwater Management Banking, TMDL 
Banking, and Compensatory Wetlands/Waters Banking. Developers seeking to develop lands 
within the County would be required to participate in Offset Districts, but the other programs 
would be voluntary.  

The purpose of the Program is for Sussex County to provide a long-term, efficient, sustainable, 
and environmentally responsible means for improving the quality of waters and related 
waterways/resources in Sussex County. The purpose also includes demonstrating compliance 
with associated state and federal regulatory water resources related programs. The Program 
will address Sussex County’s needs but is intended to allow other users (municipalities, state 
agencies, and private entities) to include their compliance needs in the Program. The intent is to 
create a Sussex County controlled clearinghouse of holistic restoration sites for use by public 
and private communities in Sussex County to implement solutions to improve water quality, 
waterways, and related natural resources in Sussex County watersheds and in meeting 
regulatory compliance requirements. The County is spending about $500,000 a year on 
consultants for this project.  

TYPICAL ANNUAL PROGRAM EXPENDITURES – COUNTIES TMDL REQUIREMENTS 

  New Castle Kent Sussex Total 

Counties (Sussex only)  $0 $0 $500,000 $500,000 

 

Typical Annual Program Expenditures for the TMDL Program are reported as follows. Funds are 
generally derived from Federal government appropriations and appropriations coupled with cost 
share.  

TYPICAL ANNUAL PROGRAM EXPENDITURES - ALL AGENCIES AND ORGANIZATIONS TMDL REQUIREMENTS 

  New Castle Kent Sussex Totals 

DNREC Chesapeake Bay Program  $128,000 $416,000 $1,056,000 $1,600,000 

Counties (Sussex only)  $0 $0 $500,000 $500,000 

Totals  $128,000 $416,000 $1,556,000 $2,100,000 
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6.0 Funding Strategies
6.1 Overview of Current Funding in Delaware
As was described in Section 3.0, there are many challenges associated with categorizing
program and project funding. Agency responsibilities overlap and activities occur at multiple
levels of government for most program areas. Furthermore, funding for many programs and
projects is derived from a variety of sources. Agency costs are sometimes partially reimbursed
by fees and projects often involve “cost share” by partners that can be other government
agencies, nonprofit groups, or private entities.
Funding by program was reported in Section 5 and is summarized below:

· Stormwater Program – general appropriations and fees
· General Drainage – General Assembly through Bond Bill appropriations coupled with

cost share
· Tax Ditch Assistance – General Assembly through general appropriations
· Tax Ditch Management – Superior Court “warrants” collected by each tax ditch

organization
· Watershed Modeling for Quality and Quantity – not reported (needs only)
· Maintenance and Improvement to Public Infrastructure – general appropriations, capital

funds, bonds, loans, grants, and stormwater user fees
· Maintenance and Improvement to Private Infrastructure – general appropriations by local

governments
· Floodplain Protection and Improvement – Federal government appropriations

supplemented by periodic State appropriations
· Water Quality Strategies – MS4s – general appropriations, capital funds, bonds, loans,

grants, and stormwater user fees
· Water Quality Strategies – TMDLs – Federal government appropriations and local

appropriations coupled with cost share
Needs data are unquantified by many of the local agencies. Subjective statements based on
recognized backlog (typically undocumented) by many agencies clearly indicates that the
financial needs at all levels is greater than current expenditure levels. In the body of the report, it
was noted by several agencies that the lack of an asset management tool makes it difficult to
make an “educated” guess at the magnitude of the unmet financial needs in surface water
management in all program areas.

6.2 National Funding Needs to Address Stormwater Management
Programs
EPA’s Environmental Financial Advisory Board subcommittee on Stormwater Funding was
appointed in June 2019 to prepare a report to Congress, from EPA, on the current state of
stormwater funding and an analysis on the gap in both capital and operations and maintenance
of stormwater systems across the United States.
Determining the extent of capital and long-term operation and maintenance costs necessary to
meet the stormwater infrastructure needs of municipalities in the United States is a challenging
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task. It was immediately apparent to the study team that there is a need to survey 
comprehensively local programs funding strategies and gaps for stormwater.  

Numerous surveys and studies have been conducted over the past 30 years, but they all have 
limitations, especially in the area of operations and maintenance data. Some surveys focus on 
state or regional conditions, with data gathered on water quality permit compliance and/or 
capital construction needs. Clearly, there is a need to quantify the gap in funding daily 
operations and maintenance. Survey data reviewed by the study team indicate some key 
trends.  

 The financial needs are great, and the funding gap is very wide, estimated to approach 
$10 billion annually in capital needs for stormwater quality treatment. A Water 
Environment Federation survey of MS4 permitted communities indicates a funding gap 
of $7.5 billion for permit compliance alone.  

 There are no large-scale, comprehensive, and nationally representative numbers on 
total stormwater capital and operations and maintenance needs.  

 Other existing surveys evaluated have estimated needs ranging from:  

 A combined $1.7 billion for the next five years and $3.3 billion for the next ten years 
for 137 stormwater utilities in Florida alone (Florida Stormwater Management 
Association) 

 $19.2 billion is an EPA-estimated total national need over five years (EPA) 

 20-year capital improvement need is $9.7 billing for 67 stormwater utilities in the 
southeastern United States (Southeast Stormwater Management Association) 

There are many reasons the gap between needs and funding availability exist. Stormwater 
programs are maturing with traditional capital plans, system master plans, and dedicated 
maintenance staff, increasingly from state to state. Public services in water quantity and water 
quality program implementation are organized within other water management operations in 
some states while others lag in financial management. The driver of Federal regulations, 
managed at the state level, is found to be the foundation for change at the local level over the 
past 30 years. Changing weather patterns are a driver for investment in structural controls, flood 
mitigation practices, and levee improvements. One attribute that is recognized across the nation 
is that primary funding for stormwater management occurs at the local government level with 
varying support from state resources and very limited support from Federal grants and/or loans.  

6.3 Public/Private Partnerships in Stormwater Capital Program 
Implementation and Long-Term Maintenance 
According to Environmental Incentives, a partnership of private investment firms, engineers, and 
environmental partners, a Community-Based Public-Private-Partnerships (CBP3) enables a 
local government agency and private entity partner to work together to manage stormwater 
infrastructure. Local governments fund the project and the private partner delivers the project, 
with some portion of the project delivery risk transferred to the private partner. Originally this 
concept began with the idea that private equity would be invested in public infrastructure; 
however, that approach came with many hurdles to overcome. The concepts used today can be 
financed using a range, and likely a combination, of different public and private funding sources 
from municipal bonds and loans to grants and private property owner investment. “A key aspect 
of a CBP3 is that multiple project phases, which are traditionally contracted separately with 
unique contract terms, are bundled into a single contract and create the opportunity to improve 
project outcomes.” 
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The public agency advertises an opportunity for a contractor or contracting team to design, 
acquire land rights, build and operate stormwater treatment, and control infrastructure. The 
payment structure to the private contractor is typically based on performance (certain small 
percentage payment upon design and land rights acquisition, with full payment under the 
contract terms when the facility is operational). The contract typically requires a certain term of 
years for the operation and maintenance of the facility before it is ultimately turned over to the 
public agency to manage. This approach is more suited to large-scale projects such as those 
found in Maryland, driven by Chesapeake Bay TMDL compliance, where the state has 
mandated a treatment of acres of impervious area under the MS4 permits. For example, in 
Prince Georges County, the permit mandate is to treat approximately 12,000 acres of 
impervious area not treated by 2025. A portion of the total acres is contracted through the CBP3 
approach (approximately 1/3).  

Clearly, local governments need expertise to navigate the range of legal, financial, and 
performance management considerations associated with developing CBP3s and performance 
contracts. 

6.4 Stormwater User-Fee Funding 
As the dust has settled over the past 40 years of user-fee implementation, with case law 
defining successful attributes of effective implementation, the growth of implementation of user-
fee based funding continues to expand across the United States. Pennsylvania and New Jersey 
are the most recent states to grant local governments, which were not established by local 
charter, the authority to implement user-fee funding for stormwater. Both of these states 
anticipate continued or immediate growth in the use of user-fee funding for local stormwater.  

Several United States-wide surveys of user-fee programs indicate that there are at least 1,600 
local government user-fee funded program and, antidotally, probably more than 2,500. The 
Western Kentucky University Stormwater Utility Survey conducted by the University along with 
the national survey by Black and Veatch details trends in use of various rate methodologies and 
policies. The last large state (by population and geography) to authorize user fees is California; 
however, there is targeted opposition to this by one tax-payer association who has threatened to 
sue any local government that chooses to implement user-fees without a local vote of the public. 
Significant case law exists across the United States that has tested the theory of user-fee 
funding for stormwater in many states, which assists in understanding the attributes of effective 
and legally-sound user-fee implementation. 

Over the past 45 years, the industry has developed standards of practice in development of 
user-fees, based on law and court decisions. Impervious area is the most common “meter” for 
assigning costs to rate payers, implemented using various billing mechanisms (i.e., existing 
utility billing systems, community-wide tax billing, and stand-alone stormwater utility billing 
methods). There is an emerging trend to shift from the concept of an equivalent residential 
billing unit (or sometimes referred to as an equivalent rate unit, or ERU, in either case) to a fixed 
square foot of impervious area billing unit (e.g., 100 square feet, 500 square feet, 1,000 square 
feet). This shift to a fixed billing unit is driven by the affordability of digital data that captures in a 
GIS defined impervious area for all parcels within the jurisdiction. Maintaining a billing file of 
impervious area per parcel has a low-overhead cost, which enables a local government to 
recognize impervious area as the meter regardless of land use. 

There are three fee-based stormwater programs currently operating in Delaware: 

 Wilmington derives approximately $8 million in revenues annually through a four-tier 
residential fee with rates varying between $4.95 and $21.78 per month and a runoff-
factor based nonresidential fee of $4.95 per equivalent stormwater unit (ESU). However, 
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a large portion of the proceeds go towards CSO maintenance and projects. The fee has 
been in place since 2007. 

 Newark derives about $2.35 million annually through a four-tier residential fee with rates 
varying between $2.12 and $6.37 per month and a runoff-factor based nonresidential fee 
of $3.54 per ESU. The fee was put into place on January 1, 2018. 

 Lewes Board of Public Works derives approximately $200,000 annually through flat fees 
of $5.00, $10.00, and $20.00 per month for residential, commercial, and industrial 
properties, respectively. The fee has existed since 2010.  

6.5 Regionalization of Stormwater Programs and Funding 
Attempts to regionalize stormwater programs using watershed boundaries, for example, or other 
geo-political boundaries, have not been well established as a strategy to coordinate, delegate 
authority, and/or fund stormwater management programs. EPA encourages the use of 
regionalism as well as integrated water management strategies. Political support for regionalism 
is critical and often difficult to establish. Local control and accountability are important principles 
when addressing financial and operational policy decisions for stormwater programs. Northeast 
Ohio Regional Sewer District pursued integration of stormwater management over a period of 
years, defending its authority to address the stormwater needs and infrastructure management. 
A legal challenge upheld the right of the Authority to include stormwater service fees and 
program as part of their charter to service 60+ communities in the Cleveland basin. When 
Beaufort County, South Carolina, moved to implement a regional stormwater program and 
utility, four towns within its jurisdictional boundary withdrew support in order to negotiate other 
terms and conditions that would protect local program control. Regionalism can succeed 
through a process for multiple agency engagement, which takes time to build trust, and policies 
that support effective leadership and operational execution.  

6.6 Use of Traditional Funding Resources for Stormwater 
Clean Water Act funding sources have transitioned from major capital project grants established 
in the 1970s with a focus on the nations wastewater system needs, to a low-interest loan 
program where funding is established annually by Congress and distributed to states for 
administration. State Revolving Funds have added stormwater management projects to the long 
list of financial needs at the local level. Many state funds have added additional resources by 
issuance of revenue bonds paid by the repayment of low-interest loans from borrowers across 
the state.  

 Surface Water Matching Planning Grants, Community Water Quality Improvement 
Grants, and Green Infrastructure Loans (Delaware): Surface Water Matching 
Planning Grants, funded by the Clean Water State Revolving Fund (CWSRF), were 
established by the WIAC with a goal of planning and funding projects to manage non-
point source water pollution. The grants support planning, preliminary engineering, and 
feasibility analysis of surface water improvement projects and activities that focus on the 
developed landscape to improve water quality in impaired Delaware watersheds. They 
can be used towards a variety of projects like retrofitting stormwater systems, 
establishing green technology practices, restoring streams and wetlands, developing 
master surface water and drainage plans and small watershed studies. These grants 
require a 50% match. 

The Community Water Quality Improvement Grants are also funded by the CWSRF. The 
program is designed to assist Delaware non-profit organizations, conservation districts, 
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community organizations, and/or HOAs with implementing projects, or programs within 
to improve water quality in designated impaired Delaware watersheds consistent with 
specific plans developed for watershed improvements. Awarded by the WIAC, grants 
require a 25% cash match and can be used for a variety of projects aimed to improve 
water quality in damaged watersheds.  

The Green Infrastructure Loans program (formerly called the Green Project Reserve or 
GPR), which is a subprogram of Delaware’s Drinking Water State Revolving Fund, 
provides low interest loans to fund green infrastructure and stormwater infrastructure 
projects. Eligible projects include green stormwater infrastructure that maintain and 
restore natural hydrology by infiltrating, evapotranspiring, and harvesting and using 
stormwater. On the local scale, green infrastructure can consist of site- and 
neighborhood-specific practices, such as bioretention, trees, green roofs, permeable 
pavements, and cisterns.  

 Infrastructure Bank (I-Bank): New Jersey: Combining low-interest to no-interest loans, 
the State’s priorities focus on communities with combined sewer systems, recovery from 
disasters, and short-term loans for planning and design of capital projects. One unique 
criterium to obtain assistance through the I-Bank is the mandate for the use of asset 
management plans and tools. 

 Pennsylvania Investment Fund (PENNVEST): Manager of the State Revolving Funds, 
PENNVEST leverages public funding with the issuance of revenue bonds to maximize 
available resources. PENNVEST funds are available to private entities as well as public, 
including individual home owners in some cases.  

 Maryland Water Quality Funding: Strategies include targeted resources for restoration 
of the Chesapeake Bay along with traditional funding for capital projects in wastewater 
and stormwater financing. Maryland, like Pennsylvania, includes home owners in their 
support of best practice financing to address onsite improvements in water quality.  

 Federal Water Infrastructure Finance and Innovation Act Funding (WIFIA): WIFIA 
provides major capital financing for significant system improvements, addressing 
wastewater and stormwater projects. This funding is targeting investments from a 
minimum project cost of $5 million for small communities to a minimum project cost of 
$20 million for large communities. The City of Baltimore stormwater program has been 
invited to submit a stormwater proposal to address their compliance with the 
Chesapeake Bay TMDL, a $100 million project for which WIFIA funding of $54 million 
can be requested.  
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Watershed Improvement Projects  
DNREC’s Nonpoint Source Program solicited applications for Watershed Improvement Projects in April 
2019. A one-time allotment of $2.5 million was made available. These zero-interest loans with principal 
forgiveness were intended to accelerate financing partnerships for the implementation of large-scale water 
quality improvement projects designed to restore water quality as part of specific Delaware priority 
watershed improvement plans. Projects could occur in both urban and non-urban sectors within EPA 
recognized priority watersheds (e.g., Appoquinimink, Broadkill, Chester/Choptank, Christina, Inland Bays, 
Little Assawoman Bay, Nanticoke, Pocomoke/Wicomico, St. Jones, and Upper Chesapeake).  
 
DNREC received three applications which totaled $2.866 million. One project, Holistic Water Quality 
Improvement Project at Robscott Manor Park, submitted by New Castle County and DelDOT with support 
from the City of Newark, was determined to meet all project objectives. Total project costs for this stream 
restoration, meadow/ forest restoration, and pedestrian access path project were estimated to be $1.921 
million with $997,000 requested. 
 
The future of this program is uncertain.  
 

6.7 Applicability of National Trends to Delaware Needs and Services 
Analysis 
As the industry of surface water management is growing in technical complexity and need for 
continued investment, local governments are at the forefront in addressing the demands for 
services. Communities with matured programs, with long-range plans and support of the 
community, built their operations on dedicated funding. Loans and grants may provide one-time 
boosts for complex project implementation but are not relied upon for on-going operations, 
maintenance. and routine capital project financing. The Clean Water and Flood Abatement Task 
Force report (2017) documents the importance of effective surface water management for 
economic growth, environmental sustainability, and overall public health and welfare for the 
citizens of Delaware.  

Two key trends that create the stability for management of surface water to protect/improve 
water quality and address flood hazards are the adoption of user-fee financing and the 
leveraging of those funds to obtain grants and loans for major capital investment in 
infrastructure. Innovative approaches such as Community-Based Public-Private-Partnerships 
(CBP3), may emerge over time as tools to address large, complex community goals. The 
foundation to change the future in surface water management continues to be dedicated, stable, 
operational-level financial resources.  

The Task Force report states, “More funding is needed, and a sustained, predictable source of 
funding that can be leveraged is a model that could have a tremendously positive impact on 
water quality in Delaware.” In the State of Maryland, though politically unappealing, the 
legislature passed a “flush” tax to address wastewater system improvements as part of the 
Chesapeake Bay restoration. However, their mandate that MS4 Phase I communities set up a 
stormwater utility met with strong opposition and resulted in major changes to the initial 
legislated mandate to reinforce the option but without the mandate. Lessons certainly can be 
learned from both actions.  

Review of the use of State Revolving Funds, granted from the Federal government, indicates 
that increases in funds are needed along with innovative utilization. The Table found in 
Appendix C captures comparative approaches in use of such funds, recognizing that the needs 
are great and competition for their use is on-going. Both Maryland and Pennsylvania allow for 
individuals to submit projects under their funding programs, though that may create an 
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increased burden on administration of the funding programs. Delaware may benefit from their 
experience to address surface water management system components that are “orphaned” with 
ownership unclear.  

While the State may be in a better position to support loans and grants to local agencies as well 
as provide technical assistance such as continued rain gauge data for tracking and modeling 
surface water flows for both quantity and quality controls, the foundation for change may need 
to reside at the local government level. For example, implementation of asset management 
tools is best established in local agencies, providing both data on current conditions but, 
perhaps most importantly, establishing methods to develop long-term projection of infrastructure 
investment needs.  

Due to the unique size of Delaware and existing partnerships with local government agencies, 
the initiative for change in resources dedicated to surface water management may be best 
driven by the State. Through policy, permit mandates, partnership in funding, and direct delivery 
of services, the State role should be as the leader in programming and expenditure of resources 
to address surface water quantity and quality challenges. 

Strong partnerships, between State agencies and all other governmental agencies and the 
private sector, are critical in implementing solutions for the long-term management of surface 
water in Delaware. 
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7.0 Observations and Recommendations 

7.1 Expenditures  

7.1.1 Expenditures by Agency and County 

The information reported herein is summarized below by Typical Annual Expenditures, Current 
Capital Expenditures, and Additional Needs which represent both annual programmatic costs as 
well as capital projects. 

TYPICAL ANNUAL EXPENDITURES SUMMARY - PROGRAMS 

  New Castle Kent Sussex Total 
DNREC Sediment and Stormwater Program $425,000  $213,000  $213,000  $851,000  
DNREC Drainage Program $130,000  $370,000  $650,000  $1,150,000  

DNREC Shoreline and Waterways Mngmt. Sect. $50,000  $25,000  $25,000  $100,000  
DNREC Surface Waters Discharges Section $120,000  $60,000  $60,000  $240,000  
DNREC Chesapeake Bay Program  $128,000  $416,000  $1,056,000  $1,600,000  
DNREC Total $853,000  $1,084,000  $2,004,000  $3,941,000  
     
DelDOT Stormwater Program  $150,000  $75,000  $75,000  $300,000  
DelDOT Multiple Sections  $26,645,000  $12,840,000  $13,270,000  $52,755,000  
DelDOT Stormwater Water Quality Section  $2,025,000  $482,000  $482,000  $2,989,000  
DelDOT Total  $28,820,000  $13,397,000  $13,827,000  $56,044,000  
     
Conservation Districts $110,000  $575,000  $1,025,000  $1,710,000  
Counties  $3,475,000  $75,000  $725,000  $4,275,000  
Municipalities  $1,913,000 $432,000 $270,000  $2,615,000  
Tax Ditch Organizations  $0  $0  $0  $0  
Unidentified/Unspecified $0  $0  $0  $0  

     

Totals $35,171,000  $15,563,000  $17,851,000  $68,585,000  
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CURRENT CAPITAL EXPENDITURES SUMMARY  
  New Castle Kent Sussex Total 
DNREC Sediment and Stormwater Program $0  $0  $0  $0  
DNREC Drainage Program $0  $756,000  $1,554,000  $2,310,000  

DNREC Shoreline and Waterways Mngmt. Sect. $0  $0  $0  $0  
DNREC Surface Waters Discharges Section $0  $0  $0  $0  

DNREC Chesapeake Bay Program  $0  $0  $0  $0  

DNREC Total $0  $756,000  $1,554,000  $2,310,000  
     
DelDOT Stormwater Program  $0  $0  $0  $0  
DelDOT Multiple Sections  $40,450,000  $20,225,000  $20,225,000  $80,900,000  
DelDOT Stormwater Water Quality Section  $1,500,000  $0  $0  $1,500,000  
DelDOT Total  $41,950,000  $20,225,000  $20,225,000  $82,400,000  
     
Conservation Districts $1,890,000  $0  $0  $1,890,000  
Counties  $3,000,000  $0  $1,100,000  $4,100,000  
Municipalities  $2,513,000 $620,000 $810,000  $3,943,000  
Tax Ditch Organizations  $140,000  $370,000  $530,000  $1,040,000  
Unidentified/Unspecified $630,000  $76,000  $155,000  $861,000  

     

Totals $50,123,000 $22,047,000 $24,374,000  $96,544,000  

 
ADDITIONAL NEEDS - PROGRAMS AND CAPITAL PROJECTS 

  New Castle Kent Sussex Total 
DNREC Sediment and Stormwater Program $150,000  $75,000  $75,000  $300,000  
DNREC Drainage Program $235,000  $415,000  $525,000  $1,175,000  
DNREC Shoreline and Waterways Mngmt. Sect. $125,000  $63,000  $63,000  $250,000  
DNREC Surface Waters Discharges Section $50,000  $25,000  $25,000  $100,000  
DNREC Chesapeake Bay Program  $0  $0  $0  $0  
DNREC Total $560,000  $578,000  $688,000 $1,825,000  
     
DelDOT Stormwater Program  $0  $0  $0  $0  
DelDOT District staff $200,000  $100,000  $100,000  $400,000  
DelDOT Stormwater Water Quality Section  $200,000  $100,000  $100,000  $400,000  
DelDOT Total  $400,000  $200,000  $200,000  $800,000  
     
Conservation Districts $0  $0  $0  $0  
Counties  $0  $0  $0  $0  
Municipalities  $300,000  $900,000  $1,050,000  $2,250,000  
Tax Ditch Organizations  $0  $0  $0  $0  
Unidentified/Unspecified $160,000  $520,000  $1,320,000  $2,000,000  

     

Totals $1,420,000  $2,198,000  $3,258,000  $6,875,000  
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Expenditures in New Castle, Kent, and Sussex Counties are 51%, 23%, and 26%, respectively, 
for Typical Annual Expenditures and 52%, 23%, and 25%, respectively, for Current Capital 
Expenditures. These percentages are shown below. 

  

 

These percentages are much different for Additional Needs, which are 21%, 32%, and 47% for 
New Castle, Kent, and Sussex Counties, respectively. This change is mostly the result of 
needed matching expenditures for the Chesapeake Bay WIP. As explained in Section 5.9.2, a 
much larger percentage of land in Sussex County is also within the Chesapeake Bay watershed 
than in New Castle County with Kent County in between. These percentages are shown below. 

 

 

It is clear from these tables that DelDOT’s expenditures, which comprise 82%, 85%, and 12% of 
by Typical Annual Expenditures, Current Capital Expenditures, and Additional Needs, 
respectively, and therefore greatly influence the overall results. Graphical representation both 
with DelDOT and without for Annual Expenditures and Current Capital Expenditures are shown 
below. 
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Application to the Delaware Coastal Programs for its Resilient Community Partnership 

 

Graphical representation of Additional Needs is shown below. 

 

7.1.2 Comparison of Expenditure Data to Prior Studies  

This Surface Water Needs Assessment and Service Analysis updates the Surface Water 
Management Level of Service Analysis in Sussex and Kent Counties, which were completed in 
2008 and 2010, respectively, as well as the New Castle County Stormwater Program and 
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Financing Feasibility Study Update completed in 2011. Expenditure information from these prior 
studies is summarized below.  

CURRENT AND PRIOR ANNUAL EXPENDITURE REPORTING 
 New Castle (2011)* Kent (2010) Sussex (2008) 
Prior Reports  $28,000,000 $9,400,000 $9,900,000 
2019 Assessment  $35,171,000 $15,563,000 $17,851,000 

* Includes one-time expenditures related to the Amnesty Pond Program  

There are multiple reasons why a disparity exists. Most notably, DelDOT’s reported 
expenditures comprise about 82% of this Needs Assessment and Service Analysis but just 43% 
in both the Kent and Sussex County Surface Water Management Level of Service Studies and 
57% of the New Castle County Study Update. As noted in the Maintenance of and 
Improvements to Public Infrastructure section, DelDOT’s efforts for this Needs Assessment and 
Service Analysis were exemplary and considered more representative of expenditures than the 
prior reports.  

Also, the depth of investigations varied significantly. The Kent and Sussex County Surface 
Water Management Level of Service Studies each took close to a year and involved a 
significantly larger number of interviews with service providers. New Castle County’s 
investigations into a stormwater utility lasted for over five years. While those efforts paused for 
some time periods, overall that length of time also allowed for much more interaction with 
County employees. The short timeframe allotted for this Needs Assessment and Service 
Analysis did not allow for the amount of collaboration that was needed.  

7.1.3 Forecast of Needs in Surface Water Management 

One of the primary objectives of this Assessment was to determine funding needs for calendar 
years 2018 through 2023 relative to the program areas and of those needs, approximately how 
much are expected to be met by:  

 Financing through the issuance of bond market debt  

 Financing through private banking institutions  

 Sinking funds and other asset replacement cost savings  

 Requests to the Clean Water State Revolving Fund (CWSRF)  

 Requests to United State Department of Agriculture (USDA)  

 Requests for State Capital funds like Resource, Conservation, and Development 
(RC&D) 

In many ways, expenditures related to surface water management, particularly at the smaller 
local government and tax ditch organization level but found in all agencies, tend to be more 
reactive than proactive. While larger municipalities and county, conservation district, and State 
level governments generally have budgets that target program expenditures of this nature, most 
report that they are challenged by limited funds. Budgets are often not created on the basis of 
well-documented needs for the future but, most typically, on expenditures of the past and some 
increases driven by regulatory mandates and critical system failures. It appears that many 
government entities do not plan for additional funds being available for projects.  

While the surveys were helpful, it was found that that platform does not lend itself well to the 
type of information needed in this Assessment. Furthermore, sending a survey to government 
officials who are also being contacted for interviews resulted in confusion. Future surveys 
should have fewer general questions and focus on financial questions.  
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7.2 Issues of Concern  

7.2.1 Lack of Expenditure Information  

Information about expenditure for tax ditch organizations and by municipalities on tax ditch 
issues was insufficient to accurately report their costs. The expenditure information for tax ditch 
organizations reported in Section 5.4 was derived using information from just six of the 234 
organizations in the State and information from these six organizations varied significantly. Also, 
as was reported in Section 5.3, several municipalities reported that they get involved in tax ditch 
issues, but only Dover was able to accurately report their expenditures.  

Information about expenditures by HOAs, developers, or other private companies was found to 
be non-existent. As explained in Section 5.7, estimates for the maintenance of stormwater 
management facilities can be attained using published maintenance data. Even conservation 
estimates would indicate that at least $5,000,000 is expended by private entities each year. See 
Section 7.3.1 – Near-Term Recommendations. 

7.2.2 Previously-identified Issues  

Through interviews, which allowed for free-form discussions, some issued that were previously 
identified were found to still exist. These include the following:  

 Lack of clear maintenance responsibilities in some instances. Multiple agencies at each 
level of government reported problems with “public” ditches or open conveyances with 
no clear or designated responsible party for maintenance. These situations often 
become known in developing areas as increases in runoff can exacerbate previously 
minor issues but also exist between areas of known responsibility such as drainage from 
the DelDOT right-of-way to a privately-maintained stormwater management basin. Some 
agencies handle these on a complaint basis as best they can but are hampered by 
limited funding. Often projects to address problems associated with these conveyances 
are added to the RC&D project list, which can result in years or decades before funding 
is obtained.  

 Property rights. Integral to the public ditch issues described above is private property 
rights. Because these ditches are not in a public right-of-way, temporary construction 
easements and/or permanent maintenance easements are often needed before work 
can be undertaken. Projects that necessitate easements with multiple landowners can 
get delayed or even cancelled if just one landowner will not agree. DelDOT in particular 
noted this concern.  

 Coordination among multiple levels of government. Coordination on a personal level is 
generally good, but several agencies stated that bureaucratic constraints can sometimes 
hinder successful projects. This situation is inherent in having stormwater-related work 
performed at so many levels of government. One interviewee suggested the creation of 
a “water czar” who would have the authority to overrule agency decisions and 
circumvent restrictions.  

 Roadway agreements between DelDOT and municipalities. Both groups expressed 
frustration with having to cope with agreements, which can sometimes be decades-old 
and/or superseded with later agreements. As reported in Section 5.6, there are 
approximately 1,250 agreements in DelDOT’s database. It is noted that a readily 
accessible, central repository for these agreements did not exist when the Kent and 
Sussex County Level of Service Studies were completed. Through DelDOT’s efforts, an 
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easily-searched online database is available to all. The goal is to create a master 
agreement for each municipality.  

7.2.3 Emerging New Issues  

Emerging new issues include the following: 

 NPDES MS4 permits. As was reported multiple times in the Assessment, there is a great 
deal of concern by existing permittees about their obligations under future permits. 
Potential new permittees share the concern about their obligations but also have 
additional uncertainty when they will be subject to a permit and how much time they will 
be given to ramp up their programs.  

 Chesapeake Bay Watershed Implementation Plan (WIP). Current funding for the 
Chesapeake Bay program was provided in Section 5.9.2. The Phase III WIP addresses 
funding in a number of ways including reliance on existing programs such as the RC&D 
projects described in Section 5.2 and the WIAC and Environmental Finance grant and 
loan programs described in Section 6.6. Without increases in funding, it seems unlikely 
that these programs will have sufficient resources for the demand. The Phase III WIP 
acknowledges that other funding sources will probably be needed, but they have not yet 
been identified.  

 Climate change. As has been widely reported by others, Delaware has the lowest mean 
elevation of all 50 states. DNREC’s Coastal Programs and others are very active is 
assessing potential impacts that could result from sea level rise. The Coastal Programs 
has published three versions of the document “Preparing for Tomorrow’s High Tide,” 
which assessed the issues and provided adaptation and implementation strategies. 
While some municipalities have begun taking appropriate actions to combat sea level 
rise (such as the South Wilmington Wetland Project and Rehoboth Beach and other 
Coastal Communities completing the Resilient Communities Partnership Project), few 
responders reported concerns about climate change or sea level rise as they relate to 
surface water management or conveyance. Thus, a dichotomy exists between state-
level agencies and local governments.  

7.3 Recommendations  

7.3.1 Near-Term Recommendations  

In order to rectify the lack of well-documented needs for investment, the following is 
recommended as an interim step before the next Needs Assessment and Service Analysis is 
prepared in approximately five years. 

 Hold meetings in each county for tax ditch organizations to present their issues and 
concerns such that a more accurate estimate of current and future needed expenditures 
and understanding about partnerships with others such as municipalities can be 
developed.  

 Seek contact information for HOAs to prepare and distribute a targeted (four or five 
questions) survey seeking expenditure information.  

 WIAC and DNREC’s Environmental Finance group should expand their efforts and 
continue informing potential grant and loan recipients of available funding programs.  

 Similarly, asset management can play a large role in helping government entities better 
understand their maintenance obligations, account and report expenditures, and aid in 
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coordination with others. An asset management grant program exists for water and 
wastewater utilities but not stormwater. Other than the three cities with a stormwater 
utility, a dedicated funding source for implementation does not exist. WIAC and 
DNREC’s Environmental Finance group should consider other ways that funding can be 
demonstrated and expand their asset management grant programs to include 
stormwater drainage systems. Similarly, local governments can be better engaged in 
technical support or training in best practices in asset management.  

7.3.2 Recommendations on Future Surface Water Needs Assessment and 
Service Analysis 

If surveys are sent as part of future Assessment projects, the following are recommended: 

 Ask responders about revenues or income and not just expenditures to better identify 
the true costs. Examples include stormwater utility fees or income derived from review 
fees. 

 Prepare a separate survey for each program type. It was found that one survey for all led 
to too many questions and confusion by some responders.  

7.3.3 General Recommendations  

The Office of State Planning Coordination should add drainage systems to the Infrastructure 
section of its State of Delaware Comprehensive Plan Checklist.  

While neither WIAC nor DNREC can mandate how municipalities track their revenues and 
expenses, it is recommended that strategies to establish asset management tools at the local 
government level be developed. Prioritizing investment in asset management for grant 
programs may assist as well as education and outreach to institutionalize such practices at the 
local level.  
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Q1 What is your organization's name? 
Answered: 24 Skipped: 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 
 
 
 
 

# RESPONSES DATE 
1 Town of Slaughter Beach 10/8/2019 5:21 AM 
2 Town of Georgetown  10/8/2019 10:51 AM 
3 City of Seaford  10/8/2019 4:05 PM 
4 Town of Ocean View  10/10/2019 4:08 PM 
5 DelDOT  10/14/2019 12:34 PM 
6 Delaware DOT  10/16/2019 10:59 AM 
7 City of Milford 10/16/2019 1:55 PM 
8 Town of Greenwood 10/23/2019 8:17 AM 
9 DelDOT 10/23/2019 3:12 PM 
10 New Castle County 10/23/2019 3:42 PM 
11 DelDOT - Canal District Maintenance 10/23/2019 4:24 PM 
12 City of Harrington 10/25/2019 9:18 AM 
13 Town of Townsend 10/29/2019 1:09 PM 
14 Beaver Dam Canal Tax Ditch 10/30/2019 9:09 AM 
15 Vines Branch Tax Ditch 10/30/2019 9:28 AM 
16 Oak Grove Tax Ditch 10/30/2019 9:39 AM 
17 Black Arms Tax Ditch 10/30/2019 9:42 AM 
18 Horsepen Arm Tax Ditch 10/30/2019 9:49 AM 
19 Pencader Tax Ditch 10/30/2019 11:08 AM 
20 New Castle County Dept. of Public Works 10/31/2019 8:50 AM 
21 DelDOT 11/14/2019 4:07 PM 
22 Town of Elsmere 11/19/2019 2:45 PM 
23 Town of Selbyville 11/20/2019 2:18 PM 
24 Town of Bellefonte 12/2/2019 3:26 PM 
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Q2 What is your name? 
Answered: 24 Skipped: 0 

# RESPONSES DATE 
1 Harry Ward 10/8/2019 5:21 AM 
2 Bobby Fletcher 10/8/2019 10:51 AM 
3 Berley Mears 10/8/2019 4:05 PM 
4 Kenneth L. Cimino 10/10/2019 4:08 PM 
5 Brian Schilling 10/14/2019 12:34 PM 
6 alastair probert 10/16/2019 10:59 AM 
7 Mark Whitfield 10/16/2019 1:55 PM 
8 Hal Godwin 10/23/2019 8:17 AM 
9 Brian Urbanek 10/23/2019 3:12 PM 
10 Michael Harris 10/23/2019 3:42 PM 
11 Kevin Canning 10/23/2019 4:24 PM 
12 David A. Moore Sr. 10/25/2019 9:18 AM 
13 Edwin Van-Otoo 10/29/2019 1:09 PM 
14 Randy Powell  10/30/2019 9:09 AM 
15 Connie Parker  10/30/2019 9:28 AM 
16 Lois Passwaters  10/30/2019 9:39 AM 
17 Ernest Vogl  10/30/2019 9:42 AM 
18 Cathy Vogl  10/30/2019 9:49 AM 
19 Alfred Finch  10/30/2019 11:08 AM 
20 Nathan Carey  10/31/2019 8:50 AM 
21 LaTonya Gilliam  11/14/2019 4:07 PM 
22 Diana Reed  11/19/2019 2:45 PM 
23 Stacey Long  11/20/2019 2:18 PM 
24 David Brenner  12/2/2019 3:26 PM 
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Q3 What is your type of organization? 
Answered: 24 Skipped: 0 

 
 

State Agency 

 
 

 
County Agency 

 
 

Conservation 

District 

 

 
Municipality 

(with DNREC... 

 

 
Municipality 

(non-delegated) 

 

 
Tax Ditch 

Organization 

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

 
 

ANSWER CHOICES RESPONSES  

State Agency 20.83% 5 

County Agency 8.33% 2 

Conservation District 0.00% 0 

Municipality (with DNREC delegation) 12.50% 3 

Municipality (non-delegated) 33.33% 8 

Tax Ditch Organization 25.00% 6 

TOTAL  24 
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Total Respondents: 24 

 

Q4 In what county or counties does your organization function? You may 
pick more than one. 

Answered: 24 Skipped: 0 
 
 
 

Kent 

 
 
 
 

New Castle 

 
 
 
 

Sussex 

 

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

 
 

  
Kent 

 
New Castle 

Sussex 

25.00% 6 
 

41.67% 10 
 

54.17% 13 

RESPONSES ANSWER CHOICES 



DNREC Surface Water Needs Assessment SurveyMonkey 

5 / 28 

 

 

Total Respondents: 24 

 

Q5 What general category of services does your organization perform for 
managing stormwater runoff and related drainage infrastructure? Select 

all that apply. 
Answered: 24 Skipped: 0 

 
 

Stormwater 

Program -... 

 

General 

Drainage -... 

 

Tax Ditch 

Assistance -... 

 

Tax Ditch 

Management -... 

 

Watershed 

Modeling for... 

 

Maintenance of 

and... 

 

Maintenance of 

and... 

 

Floodplain 
Protection a... 

 

Water Quality 
Improvement... 

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

 
 

  
Stormwater Program - assuring compliance of the Delaware Sediment and Stormwater Regulations 37.50% 9 

 

General Drainage - addressing isolated drainage problems typically found on private property 25.00% 6 

Tax Ditch Assistance - providing financial and technical assistance to tax ditch organizations 0.00% 0 

Tax Ditch Management - maintaining the tax ditch infrastructure by the tax ditch organizations 33.33% 8 

Watershed Modeling for Quality and Quantity - modeling at the watershed scale 4.17% 1 

Maintenance of and Improvements to Public Infrastructure - maintenance of publicly owned stormwater infrastructure 58.33% 
primarily-owned by DelDOT, counties, and municipalities 

14 

Maintenance of and Improvements to Private Infrastructure - maintenance of privately-owned infrastructure (particularly 8.33% 
infrastructure owned by HOAs) 

2 

Floodplain Protection and Improvement - floodplain mapping to improve the accuracy of the Flood Insurance Rate Maps 20.83% 5 

29.17% 7 
Water Quality Improvement Strategies - meeting the regulatory water quality requirements in NPDES permits and TMDL 
documents 

RESPONSES ANSWER CHOICES 
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Q6 What drainage system(s) or specific service is your organization 
responsible for? If you don’t see a relevant system or service in the list, 

please add under “Other”. Please choose all that apply. 
Answered: 24 Skipped: 0 

 
 

BMP and / or 

stormwater... 

 

BMP and / or 

stormwater... 

 

BMP and / or 

stormwater... 

 

BMP and / or 

stormwater... 

 

BMP and / or 

stormwater... 

 

BMP and / or 

stormwater... 

 

Open natural 

watercourse... 

 

Open man-made 

conveyance... 

 

Open man-made 
conveyance... 

 

Open man-made 
conveyance... 

 

Closed 
drainage sys... 

 

Closed 
drainage sys... 

 

Closed 
drainage sys... 

 

Tax ditch 
design 

 

Tax ditch 

construction 

 

Tax ditch 
maintenance 

 

 
System mapping 

 

 
MS4 regulatory 
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oversight 

 

MS4 compliance 
activities 

 

 
Public outreach 

 
 

Street sweeping 

 

 
System 

inventorying 

 

Water quality 

modeling 

 

Water quantity 

modeling 

 

Stormwater 
sampling 

 

Floodplain 
regulations 

 

Other(s) - 
please specify 

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

 
 

ANSWER CHOICES RESPONSES  

BMP and / or stormwater basin inspections (public) 37.50% 9 

BMP and / or stormwater basin inspections (private) 8.33% 2 

BMP and / or stormwater basin construction (public) 33.33% 8 

BMP and / or stormwater basin construction (private) 0.00% 0 

BMP and / or stormwater basin maintenance (public) 45.83% 11 

BMP and / or stormwater basin maintenance (private) 8.33% 2 

Open natural watercourse maintenance 16.67% 4 

Open man-made conveyance design 20.83% 5 

Open man-made conveyance construction 20.83% 5 

Open man-made conveyance maintenance 62.50% 15 

Closed drainage system (inlets and pipes) design 25.00% 6 

Closed drainage system (inlets and pipes) construction 33.33% 8 

Closed drainage system (inlets and pipes) maintenance 50.00% 12 

Tax ditch design 0.00% 0 

Tax ditch construction 0.00% 0 

Tax ditch maintenance 20.83% 5 
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System mapping 29.17% 7 
 

MS4 regulatory oversight 8.33% 2 

MS4 compliance activities 25.00% 6 

Public outreach 25.00% 6 

Street sweeping 37.50% 9 

System inventorying 20.83% 5 

Water quality modeling 4.17% 1 

Water quantity modeling 4.17% 1 

Stormwater sampling 16.67% 4 

Floodplain regulations 25.00% 6 

Other(s) - please specify 8.33% 2 
 

 Total Respondents: 24 
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Q7 What is the inventory of facilities/system components that your 
organization responsible for? Please add other facilities/system 
components as needed. (If the answer is None please leave this 

question blank.) 
Answered: 19 Skipped: 5 

 
 

  
BMP and / or stormwater basins (how many?) 

 
Open man-made conveyances (how many linear feet?) 

Drainage pipes (how many linear feet?) 

Drainage inlets (how many?) 

Outfalls (how many?) 

Other(s) - please specify 

73.68% 14 
 

84.21% 16 
 

57.89% 11 
 

63.16% 12 
 

57.89% 11 
 

15.79% 3 

RESPONSES ANSWER CHOICES 
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Q8 Does your organization have accurate mapping of its inventory? 
Answered: 24 Skipped: 0 

 
 

  
Electronic (GIS and/or CAD)? Answer Yes/No 

Hard copy plans? Answer Yes/No 

Explanations if Needed 

95.83% 23 
 

100.00% 24 
 

50.00% 12 

RESPONSES ANSWER CHOICES 
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Q9 Does your organization have accurate condition assessments of its 
inventory? 

Answered: 24 Skipped: 0 
 
 

 
Electronic (such as asset management program)? Answer Yes/No 

Hard copy reports? Answer Yes/No 

Explanations if Needed 

100.00% 24 
 

91.67% 22 
 

45.83% 11 

RESPONSES ANSWER CHOICES 
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Q10 What are your organization’s “drivers” that support programs or 
create demand for services addressing surface water management? 

Please add other drivers as needed. Please select all that apply. 
Answered: 24 Skipped: 0 

 
 

Citizen 

complaints 

 

Health and 

safety of... 

 

Permit 

compliance –... 

 

Regulatory 

compliance –... 

 

Regulatory 

compliance –... 

 

Infrastructure 

decay 

 

Keeping up 

with... 

 

 
Flooding 

 
 

Emergencies 

 

 
Other(s) - 

please specify 

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

 
 

ANSWER CHOICES RESPONSES  

Citizen complaints 87.50% 21 

Health and safety of populace 33.33% 8 

Permit compliance – NPDES 41.67% 10 

Regulatory compliance – Chesapeake Bay WIP 16.67% 4 

Regulatory compliance – Pollution Control Strategies 20.83% 5 

Infrastructure decay 45.83% 11 

Keeping up with development 29.17% 7 

Flooding 70.83% 17 

Emergencies 45.83% 11 

Other(s) - please specify 12.50% 3 
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Total Respondents: 24 
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Q11 How much does your organization typically spend each year on 
personnel who provide surface water/drainage infrastructure management? 

Please enter a dollar amount. 
Answered: 24 Skipped: 0 

 
 

  
Amount $ 100.00% 2

RESPONSES ANSWER CHOICES 
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Q12 How much does your organization typically spend each year on 
professional consultants for program and project work related to surface 

water management? Please enter a dollar amount. 
Answered: 24 Skipped: 0 

 
 

  
Amount $ 100.00% 24 

RESPONSES ANSWER CHOICES 
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Q13 How much does your organization typically spend each year on its own 
equipment for maintenance and operations of programs and infrastructure 

for surface water management? Please enter a dollar amount. 
Answered: 24 Skipped: 0 

 
 

  
Amount $ 100.00% 24 

RESPONSES ANSWER CHOICES 
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Q14 How much does your organization typically spend each year on 
service companies or contractors providing maintenance or other direct 
services for surface water management? Please enter a dollar amount. 

Answered: 24 Skipped: 0 
 
 

  
Amount $ 100.00% 24 

RESPONSES ANSWER CHOICES 
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Q15 How much does your organization typically spend each year on capital 
projects related to surface water management? Please enter a 

dollar amount. 
Answered: 24 Skipped: 0 

 
 

  
Amount $ 100.00% 24 

RESPONSES ANSWER CHOICES 
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Q16 What wants (would be nice to have) and needs (must have), if any, 
 

are currently not being met? (If the answer is None please leave this 
question blank.) 

Answered: 12 Skipped: 12 
 
 

ANSWER CHOICES RESPONSES  

Wants 75.00% 9 

Wants 66.67% 8 

Wants 25.00% 3 

Needs 75.00% 9 

Needs 33.33% 4 

Needs 16.67% 2 
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Q17 How much additional money would your organization need to spend 
each year on salaries to address unmet wants and needs in surface 
water management? (If the answer is $0 please leave this question 

blank.) 
Answered: 6 Skipped: 18 

 
 

  
Wants Amount $ 

Needs Amount $ 

100.00% 6 
 

100.00% 6 

RESPONSES ANSWER CHOICES 
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Q18 How much additional money would your organization need to spend 
each year on maintenance and operations for surface water management 
to address unmet wants and needs? (If the answer is $0 please leave this 

question blank.) 
Answered: 9 Skipped: 15 

 
 

  
Wants Amount $ 

Needs Amount $ 

77.78% 7 
 

77.78% 7 

RESPONSES ANSWER CHOICES 
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Q19 How much additional money would your organization need to spend 
each year on capital projects related to surface water management to 

address unmet wants and needs? (If the answer is $0 please leave this 
question blank.) 

Answered: 4 Skipped: 20 
 
 

  
Wants Amount $ 

Needs Amount $ 

75.00% 3 
 

100.00% 4 

RESPONSES ANSWER CHOICES 



23 / 28 

DNREC Surface Water Needs Assessment SurveyMonkey 
 

 

 

Q20 What amount of money does your organization intend to spend 
between now and the end of 2023 on capital projects for surface water 
management? (If the answer is $0 please leave this question blank.) 

Answered: 6 Skipped: 18 
 
 

  
Amount $ 100.00% 6 

RESPONSES ANSWER CHOICES 
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Q21 What will be the source of those funds? Please select all that apply. 
Answered: 24 Skipped: 0 

 
 

Cash on hand - 

typically us... 

 

Bonds - 

issuance of... 

 

Commercial 

loans - loan... 

 

Sinking funds 

/ asset... 

 

Clean Water 
State Revolv... 

 

Resource 
Conservation... 

 

Cost-share 

Funds for Ta... 

 

 
Unknown 

 
 

Other(s) - 

please specify 

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

 
 

  
Cash on hand - typically using cash reserves, often known as “pay as you go”  45.83% 11 

 

Bonds - issuance of bonds, general obligation or other 8.33% 2 

Commercial loans - loans or lines of credit from banking institutions 0.00% 0 

Sinking funds / asset replacement accounts - special account in budget dedicated to a specific project or projects 8.33% 2 

Clean Water State Revolving Loan Fund (CWSRF) - low interest loans administered by DNREC’s Environmental Finance 4.17% 
Office 

1 

Resource Conservation and Development Funds - formerly known as the 21st Century Funds 12.50% 3 

Cost-share Funds for Tax Ditch Maintenance - funds for maintenance of tax ditches such as clean outs and minor repairs 29.17% 7 

Unknown 45.83% 11 

Other(s) - please specify 12.50% 3 
 

 Total Respondents: 24 

RESPONSES ANSWER CHOICES 
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Q22 If your organization has information about funds spent each year by 
HOAs in the maintenance of BMPs or basins, enter that amount. (If not 

please leave this question blank.) 
Answered: 0 Skipped: 24 

 
 

  
Amount $ 0.00% 0 

RESPONSES ANSWER CHOICES 
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Q23 If your organization has information about funds needed by HOAs to 
retrofit or perform capital projects on BMPs or basins, enter that amount. 

(If not please leave this question blank.) 
Answered: 0 Skipped: 24 

 
 

  
Amount $ 0.00% 0 

RESPONSES ANSWER CHOICES 
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Q24 How many full-time equivalent (FTEs) does your organization have 
on staff dedicated to surface water management? 

Answered: 24 Skipped: 0 
 
 

Less than 1 

 
 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

6 - 10 

 
 

11 - 15 

 
 

16 - 20 

 
 

Greater than 20 

 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

 
 

Less than 1 
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3 

4 
 
 

5 

6 - 10 
 
 

11 - 15 

16 - 20 
 

Greater than 20 

ANSWER CHOICES RESPONSES  

70.83% 17 

8.33% 2 

4.17% 1 

4.17% 1 

0.00% 0 

0.00% 0 

4.17% 1 

0.00% 0 

0.00% 0 

8.33% 2 
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24 TOTAL 
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INTERVIEWEE CONTACT LIST

Department of Natural Resources and Environmental Control
Nonpoint Source Program · Jim Sullivan
Environmental Finance · Davison Mwale
Drainage Program · Bob Palmer

· Melissa Hubert
Sediment and Stormwater Program · Bob Palmer
Shoreline and Waterways Management Section · Gina Tonn
Surface Waters Discharge Section · Jenn Roushey

· Bryan Ashby
· Gordon Woodrow

Department of Transportation
DelDOT Stormwater Water Quality Section · Sara Esposito
DelDOT Stormwater Program · Vince Davis
DelDOT Support Services · Brian Urbanek
DelDOT North District · LaTonya Gilliam

· John Garcia
DelDOT Canal District · Kevin Canning

· Brian Schilling
· Matt Vincent

DelDOT Central District · Matt Lichtenstein
· Shahin Taavoni
· Duwayne Shaffer

DelDOT South District · Alastair Probert
· Jason McCluskey

Conservation Districts
Kent Conservation District · Jared Adkins
New Castle Conservation District · Kevin Donnelly

· Andy Bowman
Sussex Conservation District · Jessica Watson

· Jim Elliott
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Counties
New Castle County · Mike Harris

· Ellie Mortazavi
· Doug Hokuf
· Nate Carey

Sussex County · Hans Medlarz
Municipalities
Dover · Sharon Duca

· Joshua Barth
· Robin Eaton

Elsmere · Diana Reed
Georgetown · Bobby Fletcher

· Daniel Donaway
Lewes Board of Public Works · Darrin Gordon
Middletown · Morris Deputy
Millsboro · Kenny Niblett

· Jamie Burke
Newark · Tim Filasky
New Castle · Jeff Bergstrom
Ocean View · Ken Cimino
Rehoboth Beach · Kevin Williams
Seaford · Berley Mears
Wilmington · Alison Quimby

· Bryan Lennon
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Appendix C 
Summary of Alternative 
Funding Strategies 



SUMMARY OF ALTERNATIVE FUNDING STRATEGIES

Page 1 of 5

Program Purpose

Loan
or

Grant

Target Users Types of Eligible Projects Stormwater
Project Eligible

Maryland

Linked Deposit WQRLF
The Linked Deposit mechanism was
designed to provide a source of low
interest financing to encourage private
landowners, and water system owners to
implement capital improvements that will
reduce the delivery of nutrients to the
Chesapeake Bay and its tributaries and
provide safe drinking water. This Linked
Deposit program allows the Water Quality
Financing Administration to enter into
partnerships with community lending
institutions.

Financial support for:

· private water system facing expensive
capital improvements, and such as
treatment facility upgrades, installing or
upgrading storage facilities, and
distribution line replacements.

· complement federal and State grant
programs for farmers facing expensive
investments in structures or farm
equipment for eligible non-point source
nutrient best management practices
(BMPs), enabling farmers to reduce soil
erosion and protect water quality

· farmers share of eligible capital BMPs
funded under agricultural cost-share
programs

· homeowner associations to address needs
such as failing and sometimes dangerous
storm water management facilities

· homeowners to repair or replace failing
on-site septic systems, and for other
beneficial non-point source capital
improvements on private lands.

Loan

Small drinking water
systems;
Farmers (non-CAFO);
Homeowner
Associations;
Homeowners

· Agricultural BMPs
· Stream and Wetland Restoration/Non-structural Stabilization (NOT

associated with mitigation for permit or violation)
· Correction of Failing Septic Systems
· Shoreline Erosion Control
· Existing Stormwater Management Facility Retrofit/Repair
· New Stormwater Management Facility (if community was developed

prior to State stormwater requirements)

Yes

Maryland

Water Quality Revolving Loan Fund
(WQRLF)
The Water Quality Revolving Loan Fund
(WQRLF) provides financial assistance for a
wide variety of projects to protect or
improve the quality of Maryland's rivers,
streams, lakes, the Chesapeake Bay and
other water resources. As part of our
financial assistance package, MDE's Water
Quality Financing Administration(WQFA)
can provide financial advisory services that
assist applicants in determining affordable
user rate structures and model the fiscal
impact the proposed loan will have on
financial capacity.

Financial support for:
· Point Source Pollution Prevention (Public

Entities/Local Governments Only):
· Nonpoint Source Pollution Prevention

Public and Private Entities (See Linked
Deposit):

Loan

Public Agencies;
Private Entities
(through Linked
Deposit Program)

· State Grant Match for Biological Nutrient Removal (BNR) Facilities
· New/Replacement Sewers
· Stormwater Best Management Practices related to MS4 permits

or other requirements
· Wellhead Protection (Drinking Water Source)
· Landfill Closure
· Stream Corridor Restoration/Protection
· Hazardous Waste Clean-up (Brownfields)
· Shoreline Erosion Control
· Agricultural Nutrient Management Plans and Water Soil

Conservation Plan

Yes

https://mde.maryland.gov/programs/Water/WQFA/Pages/index.aspx
https://mde.maryland.gov/programs/Water/WQFA/Pages/index.aspx
https://mde.maryland.gov/programs/Water/WQFA/Pages/linked_deposit.aspx
https://mde.maryland.gov/programs/Water/WQFA/Pages/linked_deposit.aspx
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Loan
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Grant

Target Users Types of Eligible Projects Stormwater
Project Eligible

Maryland

Bay Restoration (Wastewater) Fund The Fund was created during the 2004 session
of Maryland General Assembly for the purpose
of providing grants to address the restoration
of the Chesapeake Bay.  The Fund resources
come from a charge to each household and
each equivalent dwelling unit (EDU) $5/month
which raises approximately $100 million
annually. (Non-Bay dischargers pay ½ the fee
that connected dischargers pay).

Grant

Public Agencies · (1) upgrade of major wastewater treatment plants with Enhanced
Nutrient (nitrogen and phosphorus) Removal (ENR) technologies;

· (2) upgrade of existing sewerage distribution systems (up to
$5M/yr thru FY 2009); and

· (3) incremental cost of wastewater treatment plant ENR
operations and maintenance (up to 10% of annual revenue or
~$6M/yr starting FY 2010).

No

Maryland

Bay Restoration (Septic) Fund for the
purpose of providing grants.

This Fund was created during the 2004 session
of Maryland General Assembly.  In accordance
with Maryland State Law, the Bay Restoration
Fund prioritizes upgrades as follows:

· Failing OSDS in the Critical Areas
· Failing OSDS outside the Critical Areas
· Non-conforming OSDS in the Critical

Areas
· Non-conforming OSDS outside the

Critical Areas
· Other OSDS in the Critical Areas,

including new construction
· Other OSDS outside the Critical Areas,

including new construction

Grant

Public Entities who
issue grants to
support homeowner
septic system
improvements.

Upgrade of septic systems with nitrogen removal best available
technologies.

No

New Jersey

I-Bank – Short Term Loan Program

Admiration of the state revolving funds for
short term loans that have a planning
focus (for 2 years) and up to a 3-year
construction plan.

Focuses on asset management as a criteria
for application.

Each project has to have a Fiscal
Sustainability Plan which addresses long-
term maintenance and replacement of the
project components.

Short-term Loan program designed to address
smaller projects and all the preliminary planning
and asset management elements of a project.

Loan

Public entities Can address:

Environmental planning and engineering design, including the
asset management plan. (Typically addresses the “soft costs” of a
project such as legal compliance.)

Project construction up to a 3-year implementation period.

Yes
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New Jersey

I-Bank – Disaster Relief

Started after hurricane “Sandy” in 2013.

DEP can transfer up to $600 million for
short-term loans and is funded by loan
repayments into the SRF.

Limited by cash on hand during a disaster
declaration.

Statewide Assistance Infrastructure Loan (SAIL)

Temporary funding at a low cost for a short-
term bridge after a Disaster Declaration to
address cash flow needs.

Project priorities are established by the State
Legislature.

Loan

Public entities Repair damages and improve resiliency

Yes

New Jersey

I-Bank – Long Term Financing Program Consists of interest bearing loans; zero % loan
from DEP.  For example, could be a 50%
interest-bearing loan and a 50% zero interest
loan from DEP.

30 year maximum life. Loan

Public entities and
privately-owned
systems up to $10
million cap.

Program priorities:

· CSO Green Infrastructure
· CSO Grey Infrastructure
· Barregat Bay Watershed (stormwater and non-point sources)
· Coastal Community Water Quality Restoration with a focus on shell

fish beds and beach closings
· Small system loan – drinking water
· Small system loan – engineering services – drinking water
· Lead pipe line replacement
· Asset Management for systems serving less than 10,000

Yes based on key
priorities

Pennsylvania

PENNVEST - Summary

Established in 1988 to fund sewer,
stormwater and drinking water projects for
overall water infrastructure.

Manages the State Revolving Fund
resources as well as debt issued, leveraged
by the revenues/earnings from loan
repayments.

Can issue revenue bonds for private
entities to address water management
along with solid waste disposal, sewage
treatment, and pollution control projects.

The general purpose of PENNVEST is to address
pollutant prevention planning and project
implementation.

Provides funds to individuals to repair or
replace on-lot systems for a primary residence,
a first-term connection to a public system,
and/or infiltration.

Brownfield redevelopment related to water
quality benefits

Nutrient trading program for those in
Chesapeake Bay

Loan

Public entities and
private property
owners.

Various programs include:

Green Initiatives Program focused on water quality management.

Non-Point Source Projects for agriculture and brownfield.

Acid-mine drainage for drinking water system with priority
reclamation projects.

Grey Fields Restoration – for old abandoned commercial real-
estate for revitalization and “greening” land.

Traditional water, stormwater, and sewer projects financed
through Federal funding from various loan programs.

Yes
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Pennsylvania PENNVEST – Green Infrastructure
Initiatives

Growing Greener Grants Grant
Public entities Addresses grants in support of green initiatives for all areas of

water management (drinking, storm and sewer systems). Yes

Pennsylvania

PENNVEST – Non Point Source Addresses Agriculture BMPs, Brownfields,
Commercial properties, estuary restoration, and
credit enhancement assistance

Loans
and

Grants

Public and private
entities

Agricultural BMPs can be supported by loans or grants with a
municipal sponsor including eligible conservation districts and
private land owners.

Brownfields Redevelopment are low interest loans that must
address the water quality elements of the project.

Estuary restoration focus is on funding partnerships already in
place that are typically NGO/Public Agency agreements.  The goal
is to remove nutrients from stormwater and/or wastewater
systems from loadings into the estuary.

Credit Enhancement Assistance is for a specific project to
guarantee repayment of 3rd pay loans, bond issues or other types
of financing that qualified applicants may incur.

Yes

Federal
Water

Infrastructure
Finance and
Innovation

Act Funding
(WIFIA)

WIFIA

Important Program Features Include:

$20 million: Minimum project size for large
communities.

$5 million: Minimum project size for small
communities (population of 25,000 or
less).

49%: Maximum portion of eligible project
costs that WIFIA can fund.

Total federal assistance may not exceed
80% of a project’s eligible costs.

35 years: Maximum final maturity date
from substantial completion.

Eligible development and implementation
activities are:

· Development phase activities, including
planning, preliminary engineering, design,
environmental review, revenue forecasting,
and other pre-construction activities

· Construction, reconstruction, rehabilitation,
and replacement activities

· Acquisition of real property or an interest in
real property, environmental mitigation,
construction contingencies, and acquisition
of equipment

· Capitalized interest necessary to meet
market requirements, reasonably required
reserve funds, capital issuance expenses and
other carrying costs during construction

Loan

· Local, state, tribal,
and federal
government
entities

· Partnerships and
joint ventures

· Corporations and
trusts

· Clean Water and
Drinking Water
State Revolving
Fund (SRF)
programs

Identified Potential Projects Invited to Submit Proposals:

· City of Daly City, Vista Grande Drainage Basin Improvement Project

The Vista Grande Drainage Basin Improvement Project will address
storm-related flooding in the Vista Grande Drainage Basin while
providing the additional benefit of augmenting the water level of
Lake Merced. Total Project Cost is $113 million with a potential
WIFIA loan of $61 million.

· Baltimore City Department of Public Works, Stormwater
Management Project

The City of Baltimore will complete ten stormwater projects to fulfill
the Total Nitrogen, Phosphorus and Sediment reduction
requirements for the Chesapeake Bay Total Maximum Daily Load,
assist in flooding issues, and repair and replace aging infrastructure.
Total project value of $100 million with a potential WIFIA loan of
$54 million
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5 years: Maximum time that repayment
may be deferred after substantial
completion of the project.

Interest rate will be equal to or greater
than the U.S. Treasury rate of a similar
maturity at the date of closing.

Projects must be creditworthy and have a
dedicated source of revenue.

NEPA, Davis-Bacon, American Iron and
Steel, and all other federal cross-cutter
provisions apply.

Clean Water
Act Section
319 grants

319 Grant Program – Federally Funding
and State Administered

Federal funding established on a year by
year basis to support addressing
impairments in surface water bodies, to
restore their water quality health and
capacity.

Established in the Water Quality Act of 1987,
the goals/focus of the program are:
· strategically focusing on water quality goals

to achieve water quality standards in
the state’s priority waters/watersheds;

· developing annual work plans that reflect
actions to advance those goals;

· reflecting a balance between planning,
staffing, statewide action, and watershed
project implementation that best utilizes
resources to deliver measurable water
quality results;

· leveraging and integrating with other
programs to align planning, priority-setting
and resources to make the best use of
available resources to control NPS
pollution; and

· tracking and reporting results to
demonstrate program progress and success.

Grant

Public entities Limitation:  319 Grants cannot be used to address specifically
mandated elements of an NPDES MS4 permit.

Early focus was to protect unimpaired water bodies/streams to sustain
water quality status.  Focus has grown over years of implementation to
include non-regulatory/permit related projects that support sustaining
and improving water quality in protected streams and other water
bodies.

Used for a variety of stormwater program support from planning to
partnering with other agencies, both public and non-profit, to address
non-regulatory strategies for water quality protection.

Highly competitive; limited resources and great demand from state to
state.

Yes
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