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Executive Summary 
 
Engineers from the U.S. Army Corps of Engineers, City of Chesapeake and URS Corporation have 
completed a drainage study of the Cooper’s Ditch Watershed using the Storm Water Management Model 
(SWMM) computer program.   
 
The analytical procedure is based on computing localized flood volumes resulting from design rainfall 
events such as the 2-, 5-, 10-, 25-, 50- and 100-year storms.  The watershed is analyzed using modeling 
configurations to quantify flooding associated with both existing and future watershed conditions.  
Drainage improvement alternatives are carefully evaluated with respect to their potential impact to the 
entire watershed. The improvement alternatives are then given further consideration based on 
construction feasibility and financing constraints, with the focus on the entire watershed rather than on a 
few individual components. The advantage of this approach is that the entire drainage system can be 
evaluated on a consistent, system-wide basis. 
 
The process of identifying candidate drainage improvement projects is based on trial-and-error modeling 
techniques. The watershed is analyzed using anticipated future land use and imperviousness, and 
locations and volumes of computed flooding are identified in the modeling.   
 
After analyzing existing and potential flooding problems in this watershed, URS has identified five 
specific projects that can alleviate future flooding in the Cooper’s Ditch watershed.  Four of the five 
projects are not considered Master Drainage Facilities (MDFs) because their contributing drainage area is 
less than 320 acres.   Preliminary cost opinion computations, provided in a separate Cost Appendix, 
indicate that the one Master Drainage Facility is financially feasible.  This project can be carried forward 
as Capital Improvements Project with some assurance that the impacts on the watershed as a whole have 
already been adequately considered. 
 
There are many combinations of drainage improvements that can be evaluated in any watershed.  While a 
substantial effort has been applied to develop this study, it is by no means exhaustive.  The intent of this 
undertaking was not only to develop sound alternatives for watershed improvements, but also to leave the 
underlying data files and computer models so that they can be used in a straightforward manner in the 
future. 
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The peak computed water surface elevations at each modeled node are presented in Appendix C for 
existing conditions and future conditions. 
 
Portions of this watershed associated with roadway or development projects have been evaluated by the 
City over the past several years.  Some studies have been completed to address specific problems as 
described elsewhere in this report.  The modeling conducted as part of this Master Drainage Plan Update 
incorporates the previously prescribed improvements where possible, either directly or with 
modifications.  In several cases, previously recommended improvements have been validated, as detailed 
later in this report. 
  
FEMA flood insurance studies and rate maps are the definitive source of floodplain limits and elevations.  
The SWMM models developed for this drainage study are specific design scenarios based on 2-, 5-, 10-, 
25-, 50-, and 100-year rainfall events—THEY ARE NOT TO BE CONSTRUED AS INDICATIVE OF 
EXPECTED WATER SURFACE ELEVATIONS FOR THE PURPOSES OF FLOODPLAIN 
MANAGEMENT AND/OR INSURANCE REQUIREMENTS.  The SWMM models developed for this 
study could be adapted for use in the National Flood Insurance Program and submitted to FEMA for 
approval, but until they are subjected to that process the published flood insurance studies and rate maps 
remain fully in effect. 
 
 
Background 
 
URS was directed by the City of Chesapeake and the U.S. Army Corps of Engineers to conduct a study 
on the area of Cooper’s Ditch Watershed covering approximately 8,074 acres.  In previous studies and 
contract documents there are several sub-designations, such as Cooper’s Ditch 0, 1, 2 or 3.  This study 
includes and addresses all four of these sub-designations. 
 
The Cooper’s Ditch Watershed is located in central Chesapeake.  A single outfall discharges the runoff 
towards the north and into the Albemarle and Chesapeake Canal.  In addition to this outfall, the subject 
watershed is also hydraulically linked to the Southern Chesapeake 2 and 3 Watersheds to the south.  For 
the purposes of this documentation, the Southern Chesapeake 2 and 3 watersheds are referred to simply as 
“Southern Chesapeake.” 
 
The connections between these two major watersheds occur along their adjacent borders in two separate 
areas identified as Edinburgh Lake and the Caroon Farms Subdivision.  Edinburgh Lake was constructed 
so that during small storm events the lake discharges towards the south into Southern Chesapeake 
Watershed, and during larger storm events excess flow discharges to the north into Cooper’s Ditch 
Watershed. A local high point in the Caroon Farms Subdivision, south of New Zealand Reach, flows both 
north to Cooper’s Ditch and south to Southern Chesapeake, thus creating a hydraulic link between the two 
watersheds.  These connections between the two watersheds complicate the hydraulic modeling process, 
and require that the two watersheds be modeled in a single hydraulic model. 
 
For this study, the Cooper’s Ditch watershed was delineated into approximately 187 subbasins in order to 
distribute point sources for inflow throughout the entire watershed.  The subject watershed consists 
mostly of low-density residential property and contains several large, undeveloped tracts of land, some of 
which are targeted for future land use modification.  This study addresses existing drainage and storm 
water issues, as well as expected future conditions.  The Cooper’s Ditch model is combined with the 
Southern Chesapeake model.  There are two reports—one for each watershed, but only one underlying set 
of SWMM models.  The entire SWMM model has over 700 nodes and over 800 links, making it an 
extremely large and complicated model for this region. 
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