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April 25, 2022 

 

Via Electronic Mail 

 

Mr. Ring Lardner, P.E. 

Principal  

Davis, Bowen & Fridel, Inc. 

1 Park Avenue 

Milford, Delaware 

 

RE:  Project Number 14447 

Supplemental Information to Environmental Assessment Report dated February 2022 

 Mitchell Farm, Tax Parcel 335-8.00-37.00 

 

Dear Mr. Lardner: 

Per your request, we have prepared this letter-report to supplement an Environmental Assessment 

Report (EAR) prepared by Verdantas LLC titled “Environmental Assessment Report, Tax Parcel 335-

8.00-37.00, Lewes, Delaware”, dated February 2022. The February 2022 EAR determined solely the 

post-development rooftop area needed to balance the water budget.  Geotechnical 

information included in the EAR was based on the since rescinded application but is still applicable 

to assessing this project.  Verdantas understands that the size and location of the stormwater basin 

(recharge facility) for this application was based on better infiltration rates than those for the 

original design and the proximity to the existing outfall pipe beneath Gills Neck Road (positive 

drainage) from the property. 

The Sussex County Code (the Code) indicates “Impervious cover of that portion of a tax parcel 

within the wellhead protection area which is greater than 35% but no more than 60% is allowed, 

provided the applicant demonstrates through an environmental assessment report (EAR) 

prepared by a registered professional geologist or registered professional engineer familiar with 

the hydrogeologic characteristics of Sussex County and using a climatic water budget that will 

insure that post-development recharge quantity will meet or exceed the existing 

(predevelopment) recharge quantity.”   

The referenced tax parcel (the Property) covers approximately 48+ acres, including 6.34 acres 

located within a mapped Wellhead Protection Area (WPA) designated for the City of Lewes water 

supply well field. Per the EAR, stormwater facilities planned for the Property will also serve the 

adjacent Lewes Medical Center on tax parcel (335-8.00-37.01). Accordingly, the water budget 

analysis included the existing Medical Center, resulting in a total area for both properties of 51.01 

acres, with 9.34 total acres within the WPA. The impervious cover planned for the combined 

parcels is 4.89 acres or 52% of the WPA as permitted by Code. Planned post-development 

recharge will far exceed pre- development recharge and will provide a substantial increase in 

water supply to the Lewes wellfield.   

Additionally, the purpose of this supplemental information to the February 2022 EAR is as follows. 

• Provide updated mapping related to local drainage basins and anticipated surface water 

drainage and groundwater flow. 
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• Address typographical errors in the initial EAR. 

• Provide revisions to the water budget based on changes made for post-development 

planning and handling of stormwater for recharge. 

• Discuss the benefits of increasing the quantity of water recharged to the wellhead area. 

• Provide documentation that water quality can be maintained and even improved when 

developing agricultural lands. 

SURFACE WATER DRAINAGE AND GROUNDWATER FLOW 

Verdantas updated a review of the drainage basin mapping for the Property using the United 

States Geological Survey (USGS) Hydrologic Unit Code 12 (HUC 12). The HUCs range from HUC 2 

to HUC 12 with the higher number (12) providing more detailed, local sub-watershed levels 

including tributary systems. The HUC 12 mapping shows the Property to be located within the 

Canary Creek-Broadkill River Drainage Basin and just west of the Wolfe Glade-Rehoboth Canal 

Drainage Basin. The boundary between the two drainage basins and topography indicates that 

surface drainage on the Property would be conveyed under natural conditions in a northwesterly 

direction towards the headwaters of Canary Creek or to the northeast in the direction of the 

Lewes-Rehoboth Canal. It is likely that groundwater beneath the Property follows natural 

topography and flows towards the headwaters of Canary Creek and the canal, unless artificially 

drawn to the wellfield because of pumping from the Lewes supply wells (see Figure 1).  

WATER BUDGET AND WATER QUANTITY  

The climatic water budget prepared for the February 2022 EAR was based on using the existing 

stormwater basin and calculating the rooftop area needed for recharge to equal or exceed pre-

development recharge. Total post-development recharge available from all impervious cover 

within the WPA was not determined.  

Pre and post development recharge summary tables derived from the body of the February 2022 

EAR are provided below. There were typographical errors in these summary tables that did not 

affect the totals for the water budget calculations or affect the report conclusions. Those 

corrected values are highlighted on the tables. 

Pre-development Recharge 

Cover Type Soil 

Group 

Area 

(acres) 

Recharge 

(Inches) 

Recharge 

Volume 

(acre-inches) 

Recharge  

Volume (gallons) 

Agricultural B 9.34 11.02 103 2,796,891 

Stormwater Basin A NA NA NA NA 

Impervious Cover 

(sidewalks/pavement) 

 

NA 

 

NA 

 

NA 

 

NA 

 

NA 

Total  9.34  103 2,796,891 
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Post-development Recharge 

Cover Type Soil Group Area 

(acres) 

Recharge 

(Inches) 

Recharge 

Volume 

(acre-inches) 

Recharge  

Volume 

(gallons) 

Grass/Landscape B 4.12 12.93 53 1,439,177 

Stormwater Basin A 0.33 13.87 5 135,711 

(135,771) 

Impervious Cover 

(Buildings, etc.) 

 

NA 

 

4.89 

 

NA 

 

NA 

 

NA 

Total  9.52 

(9.34) 

 44 (58) 1,574,948 

The water budget for the EAR indicated that 50,223 square feet of rooftop area would be required 

to balance the water budget but did not include post-development recharge that would be 

provided by other imperious surfaces within the WPA. 

The water budget has been updated using a revised preliminary post-development site plan with 

the recharge basin located within the WPA and covering an area of 0.85 acres. A revised 

“Preliminary Post-Development Plan” prepared by Davis, Bowen & Fridel, Inc. is attached as Exhibit 

1. Stormwater from all impervious surfaces within the WPA will be conveyed to this basin for 

recharge to the subsurface. Revised spreadsheets presenting the climatic water balance are 

included as Exhibit 2. Summaries of the pre-development and post-development surface cover 

and estimated recharge volumes are presented below. 

Pre-development Recharge 

Cover Type Soil Group Area 

(acres) 

Recharge 

(Inches) 

Recharge 

Volume 

(acre-inches) 

Recharge 

Volume 

(gallons) 

Agricultural B 9.34 11.02 103 2,796,891 

Stormwater Basin A NA NA NA NA 

Impervious Cover 

(sidewalks/pavement) 

 

NA 

 

NA 

 

NA 

 

NA 

 

NA 

Total - 9.34  103 2,796,891 

 

Post-development Recharge 

Cover Type Soil Group Area 

(acres) 

Recharge 

(Inches) 

Recharge 

Volume 

(acre-inches) 

Recharge 

Volume 

(gallons) 

Grass/Landscape B 3.60 12.93 47 1,276,251 

Stormwater Basin A 0.85 13.87 12 325,851 

Impervious Cover 

(Buildings, etc.) 

 

NA 

 

4.89 

 

39* 

 

191 

 

5,186,468 

Total - 9.34 65.8 250 6,788,570 

 *Assume 10% evaporation of annual 43.37 inches of precipitation conveyed for recharge. 

The pre and post development calculations result in the following. 

Pre-Development Annual Recharge 2,796,891 gallons 

Post-Development Annual Recharge 6,788,570 gallons 

Annual Surplus Recharge from Impervious Cover within WPA 3,991,679 gallons 

larr
Highlight

larr
Highlight

larr
Highlight
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Post-development recharge will surpass pre-development recharge by almost four million gallons 

per year solely from stormwater collected within the WPA. Stormwater from areas of the Property 

outside the WPA may also be conveyed to the recharge basin, providing substantial supplemental 

recharge and water supply to the Lewes wellfield. This proposed recharge provides an excellent 

opportunity to help offset the potential lowering of groundwater levels in the wellfield from ever 

increasing water demands anticipated by the City of Lewes.  

Where stormwater from paved surfaces is conveyed into the recharge basin, Verdantas 

recommends installing pretreatment structures to contain debris and potential petroleum releases 

prior to discharge into the basin. These structures are typically designed with dual chambers 

separated by a baffle wall to contain floating debris and petroleum within the primary chamber 

while allowing water to flow beneath the baffle wall and through the secondary chamber.  

CHANGE IN LAND USE AND WATER QUALITY 

The planned development is in character with land uses already within the WPA, but with the 

addition of Green Technology Best Management Practices (BMPs). The Lewes supply wells have 

historically provided acceptable drinking water with the following land uses present within the 

WPA: 

• A number of commercial properties and more than 200 homes, many of which were 

served by septic systems before a sanitary sewer system was provided. 

• Kings Highway runs directly adjacent to the wellfield with traffic totals exceeding 12,000 

vehicles per day with no treatment of stormwater conveyed into the wellhead area. Future 

planning includes expanding Kings Highway into a dual highway. 

• Cape Henlopen High School is located directly adjacent to the well field. BMPs were not 

utilized until the school was re-developed beginning in 2009. Impervious cover at the high 

school and district office exceeds one million square feet. The impervious cover includes 

approximately 600 parking spaces, bus parking, an above ground diesel fuel tank, and a 

greenhouse. We estimate that 50,000 to 100,000 vehicles park on the paved areas of the 

high school and school district office annually. This does not consider truck traffic, fuel 

deliveries, and other service and maintenance vehicles. 

These land uses, along with the water quality data for the Lewes supply wells, suggest that the 

subsurface soils above the water table and the aquifer effectively renovate groundwater 

migrating to the supply wells. The only contaminant that has been reported near EPA Maximum 

Concentration limits (MCLS) allowable for public drinking water systems in the Lewes water supply 

is Nitrates. Nitrates reported in the Lewes water system are likely the result of agricultural land use 

in the vicinity of the well field. Nitrates, herbicides, pesticides, and coliform bacteria can pose a 

threat to the supply wells from agricultural land use and should be reduced with residential and 

commercial land use and Green Technology BMPs. Studies have found that development of 

agricultural land often improves the quality of surface water and groundwater.  

A publication titled “Controlling Urban Runoff:  A Practical Manual for Planning and Designing 

Urban BMPs” (1) indicates that properly designed basins with favorable subsurface soil conditions 
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can adequately infiltrate stormwater and reduce pollutants.  BMPs serve a dual purpose by 

providing effective management of stormwater flow and controlling non-point source pollution. 

The referenced study also indicated the following: 

• The greatest sediment loads are produced from larger intensely developed watersheds 

that are not utilizing BMPs. 

• Artificial groundwater recharge is an effective BMP to reduce the frequency and severity 

of downstream floods. 

• “Infiltration BMPs are an excellent means of providing for groundwater recharge, which is 

often lost as a consequence of watershed development. Natural levels of recharge can 

be duplicated by diverting a significant fraction of the runoff from frequent small and 

moderate storms back into the soils.” 

• “Infiltration practices have a moderate to high removal capability for both particulate and 

soluble urban pollutants.” 

• Long-term studies of pollutant migration in soils beneath infiltration practices indicate only 

limited downward migration of pollutants through the soil (EPA 1983). 

The University of Delaware Water Resources Agency prepared a report for the New Castle County 

Department of Land Use titled “Report on Water Resource Protection Areas, New Castle County, 

Delaware” (2) dated March 14, 2011. Approximately 180 Water Resource Protection Area (WRPA) 

projects were reviewed for the report. Twenty-two of the WRPA projects included Water 

Management Agreements that required pre and post development groundwater monitoring with 

laboratory analysis of groundwater samples. The Water Resources Agency indicated in the cover 

page of the report that “groundwater quality and quantity have largely been preserved under 

the WRPA provisions of New Castle County Code.”  Data in the report also indicated that 

groundwater quality typically improved following development. New Castle County has 

permitted recharge basins in Water Resource Protection Areas to receive both rooftop water and 

stormwater from paved surfaces, typically with pretreatment structures for water conveyed from 

the paved surfaces.  

In 2016, a Sussex County Planning and Zoning Commissioner sent an inquiry to DNREC regarding 

the Lewes WPA water quality when considering a rezoning application for the planned Village 

Center located south of the project site.(3) One of the questions asked of DNREC was “Has the 

purity of the water changed and/or have any new pollutants been detected?”  DNREC’s 

response was “Based on the sample results from the last 5-10 years made available to DNREC by 

the ODW there has been no change in water quality.”  This is an important observation as the 

proposed development of the Property is consistent with historical and existing land use within the 

WPA. ODW refers to the Delaware Department of Public Health, Office of Drinking Water. 

RECOMMENDATIONS 

Considering the Sussex County Code (Chapter 89 Source Water Protection) and BMPs, Verdantas 

recommends the following practices when developing the Property, per the original EAR.   
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• Install pre-treatment structures where water from paved surfaces will be conveyed into the 

recharge basin within the WPA.  Pre-treatment structures typically function to control debris 

and potential petroleum releases. 

• Discharge from roof drains, containment areas or structures that contain mechanical 

systems should be discharged using best management practices, such as the use of bio-

swales. 

• Aboveground and underground storage tanks (USTs) containing petroleum or hazardous 

substances listed in 40 CFR 116 in an aggregate quantity equal to or greater than a 

reportable quantity as defined in 40 CFR 117 are not permitted in a designated wellhead 

protection area unless such facilities meet the aboveground and underground storage 

tank regulations as applicable to the State of Delaware. 

• Stormwater management oversight shall be referred to and governed by the Sussex 

County Conservation District within wellhead protection areas. 

• Structures used to recharge stormwater should be inspected on a regular basis to ensure 

that the structures are adequately infiltrating water and not becoming fouled by sediment, 

debris, or bio-matter. 

This report is based on our professional judgement of site conditions represented by available 

maps, plans, reports, and correspondence. While this evaluation was performed to characterize 

the hydrogeology of the project site, subsurface conditions are in fact unknown. It is important to 

note that latent conditions and other contingencies bearing upon the results of this study may 

become evident in the future. Calculations prepared by Verdantas were based on areas of 

existing and planned impervious and pervious cover provided to Verdantas by DBF.  

If you have any questions regarding this supplemental report, please contact us. 

Sincerely, 

Verdantas LLC 

 

 

 

Steven Cahill, P.G. 

Senior Project Manager 
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FIGURE 1:  SURFACE WATER AND GROUNDATER FLOW 
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EXHIBIT 1:  PRELIMINARY POST DEVELOPMENT PLAN 
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EXHIBIT 2:  WATER BUDGET CALCULATION SHEETS 

 

 

 

 

 

 

 

  

 



Table 1 - Site Description
Mitchell Farm, Lewes, DElaware

Name of development: Mitchell/Zwaanandael Farm
Calculations by: Steve Cahill, P.G.
Name of watershed: North Rehoboth Bay
Landuse/landcover

Existing site:  Agricultural with Stormwater Basin Installed
Proposed site: Commercial and Residential Development

Type of WRPA: Wellhead Area per Sussex County Code
Project area *Includes Lewes Medical Center

Entire property: 51.01 acres
Area within WRPA: 9.34 acres

Impervious cover
Existing within WRPA: 2.48 acres 26.0%
Proposed within WRPA: 4.89 acres 52%

Proposed Groundwater recharge facilities: Infiltration basin

*Although the existing impervious cover = 26% within the WPA, calculations assume
 no predevelopment impervious cover to reflect all predevelopment conditions.  

April 2022
Project No. 14447

Verdantas.



Climatic Water Balance
Predevelopment, Agricultural Areas

CLIMATIC WATER BALANCE IN SOIL GROUP B FOR AGRICULTURAL USE
SOIL MOISTURE STORAGE = 8 inches

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
Precipitation (P) 3.03 3.16 3.44 3.09 3.42 3.69 4.83 4.87 3.93 4.37 2.47 3.07 43.37
Runoff Coeff. (RC) 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Runoff (RO=RC*P) 0.30 0.32 0.34 0.31 0.34 0.37 0.48 0.49 0.39 0.44 0.25 0.31 4.34
Infiltration (P-RO) 2.73 2.84 3.10 2.78 3.08 3.32 4.35 4.38 3.54 3.93 2.22 2.76
PET 0.00 0.00 0.62 2.00 3.72 5.25 6.10 5.31 3.74 2.02 0.75 0.00
Infiltration-PET 2.73 2.84 2.48 0.78 -0.64 -1.93 -1.75 -0.93 -0.20 1.91 1.47 2.76
Cumulative Water Loss 0.00 0.00 0.00 0.00 -0.64 -2.57 -4.32 -5.25 -5.45 0.00 0.00 0.00
Storage (ST) 8.00 8.00 8.00 8.00 7.38 5.79 4.66 4.14 4.04 5.95 7.42 8.00
Change ST 0.00 0.00 0.00 0.00 -0.62 -1.59 -1.13 -0.52 -0.10 1.91 1.47 0.58
AET 0.00 0.00 0.62 2.00 3.70 4.91 5.48 4.90 3.64 2.02 0.75 0.00 28.02
Percolation 2.73 2.84 2.48 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.18 11.02

Values are in inches except for RC, which is unitless.
Assume Corn and Grain Crop Use with Soil Group B 
PET = Potential Evapotranspiration; AET = Actual Evapotranspiration
References:  Delaware Environmental Observing System, Historical Monthly Station Summary Retrieval

     Georgetown-Delaware Coastal Airport, Weather Station, Mean Monthly Precipitation 2010 to 2021
Thornwaite, C.W. & J.R. Mather, 1957.  "Instructions and Tables for Computing Potential Evapotranspiration and
     the Water Balance."  Drexel Institute of Technology, Publications in Climatology, Centeron, New Jersey.
WRA, 2005.  "Delaware Ground-Water Recharge Design Manual; Supplement 1 to the Source Water Protection Guidance Manual 
     for the Local Governments of Delaware.”  March 2004, revised May 2005, revised June 2017.  University of Delaware, Water Resources Agency (WRA).

March 2022
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Climatic Water Balance
Predevelopment, Stormwater Basin

SOIL MOISTURE STORAGE = 14 inches

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
Precipitation (P) 3.03 3.16 3.44 3.09 3.42 3.69 4.83 4.87 3.93 4.37 2.47 3.07 43.37
Runoff Coeff. (RC) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Runoff (RO=RC*P) 0.03 0.03 0.03 0.03 0.03 0.04 0.05 0.05 0.04 0.04 0.02 0.03 0.43
Infiltration (P-RO) 3.00 3.13 3.41 3.06 3.39 3.65 4.78 4.82 3.89 4.33 2.45 3.04
PET 0.00 0.00 0.62 2.00 3.72 5.25 6.10 5.31 3.74 2.02 0.75 0.00
Infiltration-PET 3.00 3.13 2.79 1.06 -0.33 -1.60 -1.32 -0.49 0.15 2.31 1.70 3.04
Cumulative Water Loss 0.00 0.00 0.00 0.00 -0.33 -1.93 -3.25 -3.74 0.00 0.00 0.00 0.00
Storage (ST) 14.00 14.00 14.00 14.00 13.67 12.20 11.10 10.71 10.86 13.17 14.00 14.00
Change ST 0.00 0.00 0.00 0.00 -0.33 -1.47 -1.10 -0.39 0.15 2.31 0.83 0.00
AET 0.00 0.00 0.62 2.00 3.72 5.25 6.10 5.31 3.74 2.02 0.75 0.00 29.51
Percolation 3.00 3.13 2.79 1.06 0.00 0.00 0.00 0.00 0.00 0.00 0.87 3.04 13.87

Values are in inches except for RC, which is unitless.
Assume Soil Group A, Sandy Soils with Meadow-Type Vegetation
PET = Potential Evapotranspiration; AET = Actual Evapotranspiration
References:  Delaware Environmental Observing System, Historical Monthly Station Summary Retrieval

  Georgetown-Delaware Coastal Airport, Weather Station, Mean Monthly Precipitation 2010 to 2021
Thornwaite, C.W. & J.R. Mather, 1957.  "Instructions and Tables for Computing Potential Evapotranspiration and
     the Water Balance."  Drexel Institute of Technology, Publications in Climatology, Centeron, New Jersey.
WRA, 2005.  "Delaware Ground-Water Recharge Design Manual; Supplement 1 to the Source Water Protection Guidance Manual 
     for the Local Governments of Delaware.”  March 2004, revised May 2005, revised June 2017.  University of Delaware, Water Resources Agency (WRA).

CLIMATIC WATER BALANCE IN SOIL GROUP A FOR SWM Basin
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Climatic Water Balance
Post Development, Grass Landscape Areas

CLIMATIC WATER BALANCE IN SOIL GROUP B FOR GRASS COVERED AREAS POST DEVELOPMENT
SOIL MOISTURE STORAGE = 10 inches

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
Precipitation (P) 3.03 3.16 3.44 3.09 3.42 3.69 4.83 4.87 3.93 4.37 2.47 3.07 43.37
Runoff Coeff. (RC) 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Runoff (RO=RC*P) 0.12 0.13 0.14 0.12 0.14 0.15 0.19 0.19 0.16 0.17 0.10 0.12 1.73
Infiltration (P-RO) 2.91 3.03 3.30 2.97 3.28 3.54 4.64 4.68 3.77 4.20 2.37 2.95
PET 0.00 0.00 0.62 2.00 3.72 5.25 6.10 5.31 3.74 2.02 0.75 0.00
Infiltration-PET 2.91 3.03 2.68 0.97 -0.44 -1.71 -1.46 -0.63 0.03 2.18 1.62 2.95
Cumulative Water Loss 0.00 0.00 0.00 0.00 -0.44 -2.14 -3.61 -4.24 0.00 0.00 0.00 0.00
Storage (ST) 10.00 10.00 10.00 10.00 9.57 8.10 7.01 6.57 6.60 8.78 10.00 10.00
Change ST 0.00 0.00 0.00 0.00 -0.43 -1.47 -1.09 -0.44 0.03 2.18 1.22 0.00
AET 0.00 0.00 0.62 2.00 3.71 5.01 5.73 5.12 3.74 2.02 0.75 0.00 28.70
Percolation 2.91 3.03 2.68 0.97 0.00 0.00 0.00 0.00 0.00 0.00 0.40 2.95 12.93

Values are in inches except for RC, which is unitless.
Assume Grass as Pervious Cover with Group B Soils
PET = Potential Evapotranspiration; AET = Actual Evapotranspiration
Assume Grass as Pervious Cover
References:  Delaware Environmental Observing System, Historical Monthly Station Summary Retrieval

       Georgetown-Delaware Coastal Airport, Weather Station, Mean Monthly Precipitation 2010 to 2021
Thornwaite, C.W. & J.R. Mather, 1957.  "Instructions and Tables for Computing Potential Evapotranspiration and
     the Water Balance."  Drexel Institute of Technology, Publications in Climatology, Centeron, New Jersey.
WRA, 2005.  "Delaware Ground-Water Recharge Design Manual; Supplement 1 to the Source Water Protection Guidance Manual 
     for the Local Governments of Delaware.”  March 2004, revised May 2005, revised June 2017.  University of Delaware, Water Resources Agency (WRA).
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Recharge Volumes
Mitchell/Zwaanendael Farm

PRE-DEVELOPMENT RECHARGE VOLUME
Recharge Recharge

Cover Type Soil Group Surface Cover Area Recharge Volume Volume
(percent) (acres) (inches) (acre-inches) (gallons)

Agricultural Land B 100% 9.34 11.02 103 2,796,891    
Stormwater Basin A 0% 0.00 0.00 0 -              
Impervious (sidewalks/pavement N/A 0% 0.00 N/A N/A N/A
Total 100% 9.34 11.02 103 2,796,891    

POST-DEVELOPMENT RECHARGE VOLUME (ROOFTOPS ONLY)
Recharge Recharge

Cover Type Soil Group Surface Cover Area Recharge Volume Volume
(percent) (acres) (inches) (acre-inches) (gallons)

Pervious, Grass/Landscape Areas B 39% 3.60 12.93 47 1,276,251    
Stormwater Basin A 9% 0.85 13.87 12 325,851      
Building/other impervious N/A 12% 1.10 39.00 43 1,167,634    
Total 60% 5.55 102 2,769,736    

POST-DEVELOPMENT RECHARGE VOLUME (All IMPERVIOUS)
Recharge Recharge

Cover Type Soil Group Surface Cover Area Recharge Volume Volume
(percent) (acres) (inches) (acre-inches) (gallons)

Pervious, Grass/Landscape Areas B 39% 3.60 12.93 47 1,276,251    
Stormwater Basin A 9% 0.85 13.87 12 325,851      
Building/other impervious N/A 52% 4.89 39.00 191 5,186,468    
Total 100% 9.34 250 6,788,570    

NET GAIN IN RECHARGE DUE TO DEVELOPMENT
Recharge Recharge

 Volume Volume
Status (acre-inches) (gallons)
Predevelopment Impervious 0% 103 2,796,891    
Postdevelopment Impervious 52% 250 6,788,570    
Net Recharge Gain 3,991,679    

Pre-development calculations assume no starting imperviosu cover.  All lands were originally agricultural.
The recharge facility should be designed to infiltrate the Net Recharge Loss within the Wellhead Area.

April 2022
Project No. 14447
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Two goals of the Sussex County Code for WPAs: 

Ensure that post-development recharge quantity will meet 
the existing (predevelopment) recharge quantity.

Minimize the impact on and reduce the risk of 
contamination.



Recharge and Water Quantity



There is often a perception that developing a site 
automatically results in more runoff and a deficit in the 
quantity of groundwater recharge.  

Annual Pre and Post Development Water Recharge within the 
WPA boundary of the Project Site.

Predevelopment Recharge:  2,796,891 gallons

Post Development Recharge:  6,788,570 gallons 

Surplus Post-Development Recharge :  3,991,679 gallons

The volume of stormwater runoff will be substantially reduced 
by collecting the water for supplemental recharge.



Stormwater from areas of the Property outside the 
WPA may also be conveyed to the recharge basin, 
providing substantial supplemental recharge and an 
excellent opportunity to help offset the potential 
lowering of groundwater levels in the wellfield from 
ever increasing water demands anticipated by the 
City of Lewes. 



CHANGE IN LAND USE AND WATER QUALITY



Natural Drainage and 
Groundwater Flow



There is often the misperception that developing a site will 
automatically result in the degradation of surface water and 
groundwater quality.  Benefits to the WPA with the change in land use 
from agricultural to residential and commercial.

 Change from uncontrolled sheet flow runoff from agricultural fields to Green 
Technology Best Management Practices.

 Control of stormwater runoff volume and velocity.  Stormwater runoff volume 
will be reduced.

 Reduction in soil erosion and sedimentation in downstream water bodies.

 Reduced loading of nitrogen, phosphorus, pesticides, and herbicides in surface 
water and groundwater.



Water supply wells are found throughout 
Delaware within residential and commercial areas 
with no adverse impacts from the surrounding 
land use.  



The Lewes supply wells have historically provided 
acceptable drinking water with a variety of land uses 
present within the WPA

Commercial properties and more than 200 homes, many of 
which were served by septic systems before a sanitary sewer 
system was provided.

Kings Highway runs directly adjacent to the wellfield with 
traffic totals exceeding 12,000 vehicles per day with no 
treatment of stormwater conveyed into the wellhead area. 
Future planning includes expanding Kings Highway into a 
dual highway.

Cape Henlopen High School is located directly adjacent to 
the well field. 



Impervious cover exceeds 
one million square feet. 

The impervious cover 
includes approximately 600 
parking spaces, bus parking, 
an above ground diesel fuel 
tank, and a greenhouse. 

Estimate that 50,000 to 
100,000 vehicles park on the 
paved areas of the high 
school and school district 
office annually, in addition to 
maintenance vehicles and 
fuel deliveries. 



Residential land use, commercial land use and 
parking lots do not typically impact supply wells.  

Supply wells are most often impacted by the 
following, none of which are proposed in the 
WPA:

• Underground Storage Tanks
• Manufacturing and Industry
• Dry Cleaning Operations
• Agriculture
• Poultry Operations



The University of Delaware Water Resources Agency prepared a report 
for the New Castle County Department of Land Use titled “Report on 
Water Resource Protection Areas, New Castle County, Delaware” dated 
March 14, 2011.  Many WRPA projects included Water Management 
Agreements requiring pre and post development groundwater quality 
monitoring. The Water Resources Agency indicated in the cover page of 
the report that “groundwater quality and quantity have largely been 
preserved under the WRPA provisions of New Castle County Code.”
Data in the report also indicated that groundwater quality typically 
improved or remained unchanged following development. 

New Castle County does permit recharge basins in Water Resource 
Protection Areas to receive both rooftop water and stormwater from 
paved surfaces, typically with pretreatment structures for water 
conveyed from the paved surfaces. 



In 2016, a Sussex County Planning and Zoning Commissioner sent an 
inquiry to DNREC regarding the Lewes WPA water quality when 
considering a rezoning application for the planned Village Center 
located south of the project site.  One of the questions asked of 
DNREC was “Has the purity of the water changed and/or have any 
new pollutants been detected?” DNREC’s response was “Based on 
the sample results from the last 5‐10 years made available to 
DNREC by the ODW there has been no change in water quality.” 

This is an important observation as the proposed development of 
the Property is consistent with historical and existing land use within 
the WPA. 



Summary

The quantity of recharge will be substantially increased with post 
development, providing the Lewes wellfield with millions of 
additional gallons of water.

The loading of nitrates, phosphorus, herbicides and pesticides to 
surface water and groundwater will be reduced.  Soil erosion 
and the volume of stormwater runoff will be reduced.

Residential and commercial land use do not typically impact 
supply wells as demonstrated by the water quality maintained in 
the Lewes wellfield and as indicated by studies.

Soil Conditions and depth to groundwater are favorable for 
infiltration and recharge.
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