
3. Widen ditch from railroad to Galberry Road to a 15-ft bottom width. 
4. In addition to the existing pipes place double 48” x 76” concrete pipes under Galberry Road. 
5. Widen the channel downstream of Galberry Road to a 25-ft bottom width until reaching 

junction of the major outfall (approx 1250 lf). At this point widen the channel to a 50-ft 
bottom width to Old Mill Road. 

6. Remove the temporary bridge for the borrow pit access road. 
7. Replace the existing pipes under Old Mill Road with triple 8’ x 4’ box culverts. 

 
Several of the recommendations from the previous studies have been completed prior to the 
commencement of URS’ 2006 Deep Creek MDPU.  The following improvements reflect the previous 
recommendation or a modified version of the previous recommendation: 
 

1. Under Old Mill Road at Windermere, the double 60” pipes were replaced with a new 23-ft 
wide by 6-ft deep arch structure. 

2. Under Cedar Road, east of the locks, the 4.9’ x 3.2’ box culverts were replaced with triple 
48” pipes. 

3. A 1.8 acres detention pond was constructed south of Cedar Road, east of the locks, and 
outfalls just upstream of the new triple 48” pipe (Cedar Road) crossing. 

4. Two lakes were constructed in the northern portion of the Shell Road Study area to help 
alleviate flooding throughout that system.  

5. The Weiss Lane channel of Windermere Tributary was cleaned and widened to a 10-ft 
bottom width. 

 
The City of Chesapeake provided URS with several plan sets for projects within the subject watershed, 
some of which have been approved for construction but have not yet been completed.  As directed by the 
City, URS modeled these as existing conditions.  While some of these developments were not expected to 
be complete by the end of this study, they were considered “Existing Conditions” because the approval of 
the project assures its near-future development.  The City of Chesapeake surveyed selected points in the 
subject watershed at the request of URS.  These selected survey points are presented in Appendix B.  The 
City also provided URS with GIS-related topographic data.  URS utilized these three main sources—plan 
sets, survey data, GIS data as well as the previously discussed drainage studies to extract channel and 
infrastructure information, such as inverts, pipe type and size(s), and channel characteristics, throughout 
the subject watershed. 
 
Furthermore, the City provided to URS several plan sets to be considered in the future conditions.  These 
plans are still in the design phase and have not received an approval prior to the commencement of this 
study.  Therefore the future conditions models consist of the future hydrology (reflecting the City’s 2005 
Adopted Land Use and Transportation Plans as applied to the Deep Creek Watershed), the projected 
future development (as outlined by the future plan sets), and the recommended improvements identified 
by URS, described elsewhere in this report.   
 
 
Methodology 
 
The engineering methodology applied in this study is summarized in a separate document, submitted by 
URS to the City of Chesapeake in April of 2005, entitled Master Drainage Plan Methodology.  SWMM 
modeling is typically used for relatively large-scale studies.  It is not generally intended to be used as a 
design tool for individual projects, due to its complexity and data requirements.  Its strength lies in the 
application of very advanced hydrologic and hydraulic routing computational routines, fed with data from 
a geographic information system (GIS) and from plans for future roadway and parcel development 
projects. 
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This Master Drainage Plan Update Report presents the findings of the application of this methodology to 
the subject watershed. 
 
 
Modeling Configurations 
 
Three modeling configurations—Existing Hydraulics with Existing Hydrology, Existing Hydraulics with 
Future Hydrology, and Future Hydraulics with Future Hydrology—were developed for this study as 
described below. 
 

Scenario 1   Existing watershed hydrology with the drainage system configured as it existed in 
2006.  Channels are modeled using their existing (2006) conditions as well.  This is 
the “Scenario 1” model.  The City of Chesapeake requested certain plan sets be 
considered as ‘existing’ because they have been approved prior to the start of this 
study. The following is a list of plan sets and studies, provided by the City, that 
were used in the existing conditions model (the list includes completed past studies, 
projects that have been constructed as well as approved projects not yet 
constructed): 
 

1. Arland Community 
2. Buchanan Property 
3. Cedar Rd. 
4. Chesapeake Middle Schools - Cedar Road Site 
5. Colony Manor Drainage Improvements 
6. Deep Creek Elementary School Additions & Alterations 
7. Deep Creek Lock Study 
8. Deep Creek Meadows Master Drainage Map 
9. Deep Creek Meadows - Phase One 
10. Deep Creek Meadows - Phase Two 
11. Deep Creek Middle School 
12. Deep Creek Middle School Additions & Alterations 
13. Deep Creek Study 
14. Elmwood Landing Drainage Improvements (Bertram St. Culvert) 
15. Elmwood Landing Drainage Improvements (Old Mill Rd. Crossing) 
16. Elmwood Landing Study 
17. Faith Alive Church of God 
18. Flagg Road Drainage 
19. Flagg Road Drainage Study 
20. Galberry Road Borrow Pit 
21. Galberry Road Study 
22. George Washington Hwy Culvert Crossing/Lambert Trail Culvert Crossing 
23. Glen Eagle 
24. Great Dismal Swamp Restoration Bank 
25. In-Town Lakes Facilities 
26. King's Gate 
27. Martin Johnson Rd. Drainage Improvement 
28. Mayberry Meadows 
29. Mill Creek 
30. Mill Creek Harbor 
31. Miller's Run 
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