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Based on observations in the residential area, it was found that: 
 

·  The level of lawn care indicates the possibility that low levels of lawn chemicals are 
being used at this site, a great benefit to the Gordon Creek watershed. 

 
·  The field’s high use will likely prevent restoration of the stream itself in the pipe. 

However, as a community-building exercise, increasing vegetative cover through tree 
planting could reduce the stormwater entering the drain as well as educate people about 
their watershed while beautifying the field with native vegetation. 

 
·  Signage was wholly absent from the neighborhood. Although no pet waste was located, 

pet waste pick-up signs in tandem with storm drain stenciling would alert residents of 
their close connection with the watershed.  

 
·  The assessment also indicated that driveways were stained. Educational flyers will aid to 

ameliorate the possibility that residents are improperly disposing of car and home fluids 
which would enter Gordon Creek. 

 
 
5.0 STORMWATER RETROFIT INVENTORY  
 
In March of 2007, the Center for Watershed Protection conducted a stormwater retrofit inventory 
in the Gordon Creek watershed of the Chickahominy River.  The inventory of the watershed was 
used to assess the potential locations for stormwater retrofit opportunities.  
 
Stormwater retrofits are structural stormwater management practices that can be used to address 
existing stormwater management problems within a watershed.  They are an essential element of 
a holistic watershed restoration program because they can help improve water quality, increase 
groundwater recharge, reduce sedimentation, provide channel protection, and control overbank 
flooding.  Without using stormwater retrofits to address existing problems and to help establish a 
stable, predictable hydrologic regime, the success of many other watershed restoration strategies 
cannot be guaranteed.  By regulating the volume, duration, frequency, and rate of stormwater 
runoff, restoration activities such as bank stabilization, riparian reforestation, and aquatic habitat 
enhancement can be maintained. In addition to the stormwater management benefits they offer, 
stormwater retrofits can be used as demonstration projects, forming visual centerpieces that can 
be used to help educate residents and build additional interest in watershed restoration.  Further, 
Gordon Creek’s most recommended form of retrofit, bioretention, provides an aesthetically 
pleasing, effective means of reducing contaminants in stormwater runoff. 
 
Stormwater retrofits can be broken into three general categories: offsite storage, onsite 
nonresidential, and onsite residential.  Offsite storage retrofits, such as ponds and wetlands, 
generally provide the widest range of watershed restoration benefits because of their ability to 
treat relatively large drainage areas.  Gordon Creek, however, has greater opportunities in onsite 
nonresidential retrofit practices, such as bioretention and swales, which can provide a substantial 
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benefit when applied to a number of sites within a watershed.  Onsite residential retrofits were 
assessed but not addressed due to the limited extent of residential lands. 
5.1 Methods 
 
Field crews visited candidate retrofit sites identified during stream and upland assessments.  
Using the Retrofit Reconnaissance Inventory (RRI) field form (Appendix A), the stormwater 
retrofit potential of each candidate site was evaluated by analyzing drainage patterns, drainage 
areas, impervious cover, available space, and other site constraints (e.g. conflicts with existing 
utilities and land uses, site access, and potential impacts to natural areas).  Each stormwater 
retrofit concept was based on the size of the candidate project site, impervious area treated, site 
constraints, and the overall watershed restoration goals being pursued.  Unless there were 
obvious site constraints and/or evidence that a particular stormwater retrofit would offer few or 
no watershed benefits, a stormwater retrofit concept was developed.  For this stormwater retrofit 
inventory, a primary objective was to identify opportunities to provide water quality treatment 
through bioretention.  A secondary objective was to identify opportunities to provide in-stream 
channel protection.  The last objective is to identify potential locations to provide an educational 
opportunity to the James City County community. 
 
Several large existing ponds were to be evaluated for potential use as regional facilities or back 
up systems, but landowners refused access and access was limited to Warburton and Jolly Pond, 
respectively.  It was concluded that these ponds provide a backup system for proposed 
development and are capable of attenuating sediment and improving water quality.  Removing 
the ponds would likely be costly due to the amount of sediment that would need to be stabilized 
or removed from the existing ponds.   
 
5.2 Summary of Sites Inventoried 
 
Six sites were visited in Gordon Creek and preliminary retrofit design concepts developed for 
each.  Generally, the project sites were located in upland public spaces such as parking lots, in 
residential open space, and at an existing stormwater retention facility.  Most concepts were for 
bioretention and swales, however, two offsite storage projects in the form of stream daylighting 
and pond repair retrofits were also recommended.  Bioretention areas typically service 
impervious areas of five acres or less, providing both retention and filtering functions.  An 
extended detention facility has a larger capacity for stormwater storage and sediment settling.  
Both retrofits may utilize native vegetation for pollutant removal and water capture.  Swales are 
wide, broad channels intended for increased filtration and infiltration prior to entering the 
stormwater system.   
 
In addition, a repair was recommended for the Freedom Park Dam to ensure the continued 
operation of a pond, which provides stormwater retention.  
  
Concept descriptions retrofit goals, impervious area treated, and initial prioritization for the six 
retrofits are found in Table 18.  Due to the small number of potential retrofits only two criteria 
were used in the initial project priority ranking: feasibility and benefits.  “Feasibility” relates to 
the number and level of constraints on the project. “Benefits” assesses the importance of 
implementation of the retrofit on improvement of the watershed.  The scale runs from 2 (lowest 
priority) to 10 (highest priority).  The preliminary investigation of these stormwater retrofits is 
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insufficient to fully determine their feasibility and the complexity of their design.  Additional 
investigation of these concepts in the form of a more detailed examination of constraints, for 
example calling miss utility, must be used to more accurately determine their complexity and 
feasibility.  These rankings are based on initial findings only and should not be considered final. 
 
These proposed retrofit locations are pictured in Figure 19.   A map showing their location can 
be found in Figure 20.  The retrofits are color-coded according to the previously described 
ranking system. 
 

Table 18. Stormwater Retrofit Sites and Priority Rating 
Retrofits Description Recommended Retrofit Goal Acres Priority 

GC-10 
Freedom Park Beaver 
Dam 

Define Spillway/ Open 
CMPs 

Repairs 745 10 

GC-04 Freedom Park Extended Detention/ Swale 
Water Quality/ 
Channel 
Protection 

7 9 

GC-05 
Solid Waste Transfer 
Station 

Extended Detention/ 
Bioretention 

Water Quality/ 
Channel 
Protection 

9.75 9 

GC-01 
Chickahominy River 
State Park 

Bioretention/ Swale Water Quality 1 6 

GC-03 
James River Baptist 
Church 

Bioretention 
Water Quality/ 
Demonstration 

0.14 6 

GC-02 
Green Mobile Home 
Park 

Bioengineer Stream Channel Daylighting 12 5 

 
5.3 Findings and Recommendations 
 
·  Gordon Creek has a relatively small number of potential stormwater retrofit opportunities. A 

majority reflect the need to control stormwater associated with impervious automobile 
infrastructure (i.e., parking lots, roadways, driveways).  Implementation of retrofits at these 
impervious areas would provide the benefits of stormwater management as well as provide 
aesthetic and educational opportunities.  

 
·  Freedom Park Pond’s retrofit is recommended not only as a stormwater management 

opportunity but also as a safety concern. The overflow spillway should be defined and the 
three corrugated metal pipes need maintenance to be unblocked. The retrofit repair should be 
a low tech solution to avoid high costs. 

 
·  Beneath the field adjacent to the manufactured home neighborhood, a tributary to Gordon 

Creek is piped.  Ideally, bioengineering a stream channel to daylight the stream would 
provide the greatest benefit. However, residents (especially children) utilize this field in a 
variety of ways. Further, improvements here would be made difficult by the depth of the pipe 
and private ownership of land. The numerous constraints ensure the low priority ranking for 
this retrofit. 

 
·  Just one small residential area falls within the Gordon Creek watershed.  As a result, no 

opportunities for onsite residential retrofits were available.  However, as residential 
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development enters the county, the opportunity to encourage residents to disconnect 
downspouts, utilize rain barrels and establish rain gardens will increase.  

 

 
Figure 19:  Retrofit sites:  A) Potential site of bioretention below transfer station outflow.   

B) Stormwater drains to piped stream beneath field.  C)  Proposed vegetated swale/ bioretention 
to protect erosion occurring downstream. D) Bioretention (rain garden) possible at outflow from 
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new road and parking lot at pool.  E) At the church: one of a few small impervious spaces with a 
potential retrofit opportunity.  
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Figure 20.  Stormwater Retrofit Priority Rankings 
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5.4 Jolly Pond and Warburton Pond  
 
The Center was also asked to evaluate both Jolly Pond and Warburton Ponds to assess their 
current and future role in stormwater management.  Center staff was able to assess Jolly Pond 
but permission was not granted by the landowner to assess Warburton Pond.   
 
Jolly Pond clearly has significant issues as the road bed and road surface which serves as the 
dam for Jolly Pond have been undermined and overtopped likely during storm events.  This also 
suggests that the control structure is clearly inadequate and needs to be modernized.   
 

 
Figure 21. Undermining of the road bed at Jolly Pond  

 
The large existing ponds Jolly Pond and Warburton provide a backup system for impacts that 
result from proposed development, as these structures capable of attenuating sediment and 
improving water quality.  Removing the ponds may be costly due to the amount of sediment that 
would need to be stabilized or removed from the existing ponds. In general, one benefit to 
removing such pond is to improve fish passage.  The benefit to fish passage is unclear in this 
case as both ponds have limited upstream drainage area; Jolly Pond occurs on a third order 
stream and Warburton occurs on a second order stream.  It is also unclear whether anadramous 
fish would benefit even from the removal of the Jolly Pond dam structure due to the limited 
upstream drainage area and their use of the Chickahominy as a know anadramous fish corridor.    
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