Table 7. Conservation Areas in the Gordon Creek Stly Area

Area

Rank | ID Description Score
(acres)
1 c1 396 Location of eagle’s nest, high quality wetland, amature 59
contiguous forest. This parcel is slated for depaient
5 ca N/A Location of high quality streams, wetland, and matontiguous 59
forest. Evidence of development to take placéértear future.
Downstream half of the Gordon Creek Subwatershemkisting of
3 C6 3258 . ) . . 51
the tidal mainstem. Contains large privately owpacdtels.
Beaver modified dam that has resulted in a highityuaetland
4 C3 149 48
downstream and a large pond upstream.
5 Co 170 Old grovvth islands in the.tldal mainstem containmature 47
contiguous forest & specimen trees.
C5 N/A | Stream reach in Freedom Park that contgtied marl. 46
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Figure 10. Locations of Specific Conservation Areas

Gordon Creek Baseline Assessment and Conservatiem Rlan

20



CONSERVATION AREA PrIORITY #1-C1

DESCRIPTION: This area is located on the upstream
mainstem of Gordon Creek in close proximity to the
old landfill (Figure 10). Itis located on a pdrce
slated for development. The high ecological and
water quality value of this area is found in mature
contiguous forest and diverse wetlands which inelud
the presence of a bald eagle nesting site.

FOREST:Three contiguous forest points were taken
in C1 (see Table 8). The area is mature forest,
consisting of tulip poplar, oak, American beechj an
hickory. CF-502 contains sparse invasive vegetatio
and CF-503 is near the location of the bald eagtt.n

WETLANDS: One wetland named Colby Swamp

was assessed in Cl (see Table 9 and Figure 11).
Wildlife and water quality function are both higbr f

this area. Figure 11.Bald eagle nest at W-501.
Table 8. Contiguous Forest Assessment Points in C1
Lethiee Average 75

Station - Densiometer | Percentile Dominant Tree Species (Top 3)
Longitude Reading (dbh)
37° 18 42" _ ,

CF-502 22.0 23 White Oak, Northern Red Oak, Tulip Poplar
76° 48’ 43"
37° 18’ 35” i i

CE-503 235 29 American Beech, Smooth Bark Hickory, Southern
76° 48’ 54” Red Oak
37° 18’ 33" _ _

CF-504 23.5 19 Tulip Poplar, Southern Red Oak, AmericaadBe
76° 49’ 05”

Table 9. Wetland Assessed in C1

D Wildlife Water Quality
FCI FCI
W-501 0.83 0.95

RTE PRESENCEOnNe bald eagle nest was observed in W-501.

STREAM ASSESSMENTThis area is located on the non-tidal mainstemaf@n Creek.
Although a stream assessment was not conductdteandinstem (because of the presence of
wetland and thus lack of defined channel), the neaftorest, high quality wetland, and presence
of the bald eagle indicate that the stream is oekent condition.
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POTENTIAL THREAT: A portion of this site is protected by the RPA,ugopg a 100ft buffer

on the stream. However, this does not provideifsogimt protection for the bald eagle nesting
site or the wetland. The parcel that this ardadated on is slated for development of a 139 lot
subdivision known as Liberty Ridge.

CONSERVATION AREA PRrRIORITY #2-C4

DESCRIPTION: The undisturbed streams, contiguous
forest, and wetlands in this area provide excellent
habitat conditions (Figures 10 & 12). However,
evidence of future development suggests the need fo
strong enforcement of the 100ft stream buffer
requirement and low impact development to be
incorporated into construction plans.

FOREST: Three contiguous forest points were taken
in C4 (see Table 10). The forest was relatively
immature with most trees less than 16 inches in
diameter. CF-501 contained evidence of planned
future development. Sparse invasive vegetation was
also present.

WETLANDS: Two wetlands were assessed in C4
(see Table 11). They provide relatively high water
quality function and moderate to high wildlife
function.

Figure 12.High quality stream in C4

Table 10. Contiguous Forest Assessment Points in C4

Latitude Average 75"
Station _ Densiometer | Percentile Dominant Tree Species (Top 3)
Longitude Reading (dbh)
37° 18 51" ]
CF-200 24.0 16 Red Oak, White Oak, Sweet Gum
76° 48 19"
37° 18 33" ) ) ]
CF-500 20.0 12 White Oak, Tulip Poplar, Loblolly Pine
76° 47 53"
37° 18 33" o ) _
CF-501 24.0 11 Virginia Pine, White Oak, Loblolly Pine
76° 48 12"
Table 11. Wetlands Assessed in C4
D Wildlife Water Quality
FCI FCI
W-201 0.50 0.81
W-500 0.85 0.78
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RTE PRESENCEWhile no RTE species were identified, the undistdrborests, wetlands, and
streams provide potential habitat for sensitivanfgaamphibians and birds such as the bald
eagle.

STREAM ASSESSMENTThe RBP assessment revealed excellent habitatteommlin the
streams.

POTENTIAL THREAT: The RPA provides some protection in terms of 1G@rkam buffers.
However, indications of future development encroaeht were found in the field, including
construction flagging and dirt roads.

CONSERVATION AREA PrIORITY #3—-C6

DESCRIPTION: This area consists of the lower half
of the Gordon Creek watershed (Figure 10). It
contains the main area of the freshwater tidal mars
(Figure 13), which is part of the Gordon Creek
Natural Area (Clark, 1993). Most land in this @i

is owned by private landowners, including several
hunt clubs and the Powhatan Association.
Numerous species of wildlife were observed in this
area, including otter, herons and a high conceatrat
of ospreys.

FOREST: Four contiguous forest points were taken
in C6 (see Table 12). Forest in this area coneists

mature and immature stands. Timber harvesting is
evident throughout this area, as well as past storm

damage and sparse invasive vegetation. Figure 13. Tidal mainstem of Gordon

Creek
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Table 12. Contiguous Forest Assessment Points in C6

Latitude Average 75N
Station ) Densiometer | Percentile Dominant Tree Species (Top 3)
Longitude Reading (dbh)
37717 17" )
CF-210 23.5 15 White Oak, Holly
76° 50’ 52"
37° 15’ 51" )
CF-401 22.0 20 Loblolly Pine, Oak
76° 51’ 45"
37° 15’ 39"
CF-402 13.0 10 Northern Red Oak
76° 50’ 48"
37° 15’ 38"
CF-403 225 18 Green Ash, American Beech
76° 50’ 50”
37° 15’ 38” )
CF-404 21.0 21 White Oak, Sweet Gum, Holly
76° 50’ 50”

WETLANDS: Two wetlands were assessed in C6 (se¢eTE?). They are characterized by
high wildlife and water quality function. The F@hsn't applicable for W-402 for water quality
function because there was no outlet to conveyasanvater from the wetland down stream.

Table 13. Wetlands Assessed in C6

D Wildlife Water Quality
FCI FCI
W-401 0.82 0.83
W-402 0.94 N/A

RTE PRESENCE: While no RTE species were identified,undisturbed forests, wetlands, and
streams provide potential habitat for sensitivanfgaamphibians and birds such as the bald
eagle.

STREAM ASSESSMENT: The RBP assessment revealed goexkcellent habitat conditions in
the streams.

POTENTIAL THREAT: Threats to this area include deyenent, motorized boat traffic, and
invasive species. Motorized boat traffic is a @ndiecause the disturbance and resuspension
of bottom sediments damages marshes, shorelingsuomerged aquatic vegetation, and
releases sewage and toxic compounds. In ternmva$ive species, the most threatening is
common reedgrass. Once established, it displateserdiverse marsh communities and ruins
the beauty, structure, and function of the wetl@@idrk, 1993).
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CONSERVATION AREA PRIORITY #4—-C3

DESCRIPTION: This area is a beaver
modified dam at Freedom Park that has
resulted in a downstream wetland area and
enlarged upstream pond (Figures 10 & 14).

FOREST:One contiguous forest point was
taken in C3 (see Table 14). The forest is
relatively immature, with most trees less
than 13 inches in diameter.

WETLANDS: One wetland was assessed
in C3 (see Table 15). It has a relatively
high wildlife function and moderate water

quality function. Figure 14. Beaver modified dam at Freedom
Park
able 14. Contiguous Forest Assessment Point in C3
Latitude Average 75"
Station Densiometer | Percentile Dominant Tree Species (Top 3)
Longitude Reading (dbh)
37° 19 19" ]
CF-201 24.0 13 Black Jack Oak, Loblolly Pine, Red Oak
76° 48 27"

Table 15. Wetland Assessed in C3

D Wildlife Water Quality
FCI FCI
W-202 0.82 0.60

RTE PRESENCE: While no RTE species were identified,undisturbed forests, wetlands, and
streams provide potential habitat for sensitivenfgaamphibians and birds such as the bald
eagle.

STREAM ASSESSMENT: The RBP assessment revealedlemtchabitat conditions in the
streams.

POTENTIAL THREAT: This area is currently located within Freedom Rar receives mostly
passive recreation. There is little threat of dewment. However, the structural integrity of the
dam may have weakened in response to the beaveficabdns. The outfall pipes from are
currently blocked and water was observed flowingrdhie top of some portions of the dam.
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CONSERVATION AREA PRIORITY #5—-C2

DESCRIPTION: Several old-growth
forested islands exist at the mouth of
Gordon Creek (Figure 10). They are
undisturbed and contain numerous
specimen trees, many with diameters
exceeding 40 inches (Figure 15).

FOREST: Two contiguous forest points
were taken in C2 (see Table 16). The
mature old-growth forest is undisturbed
and contains numerous specimen trees of
loblolly pine, oak, and maple.

WETLANDS: No wetland points were

assessed in C2. Figure 15.0Id growth forested island on the tidal

mainstem
Table 16. Contiguous Forest Assessment Points in C2
Latitude Average 75"

Station : Densiometer | Percentile Dominant Tree Species (Top 3)

Longitude Reading (dbh)

N/A _

CF-100 A 23.0 26 Loblolly Pine, Black Jack Oak, Red Maple

37° 16’ 20" ) .
CF-101 20.5 27 Loblolly Pine, Black Jack Oak, White Oak

76° 52’ 02"

RTE PRESENCE: While no RTE species were identified,undisturbed old-growth forest
provides potential habitat for sensitive plantsparbians and birds such as the bald eagle.

STREAM ASSESSMENTNo Streams were assessed in C2.

POTENTIAL THREAT: Much of this area is likely prateed by the RPA. Due to its desirable
location on the water it may come under developrpesgsure in the future. In addition, with
increased development and population in the wagel,gotorized boat traffic is a concern. The
disturbance and resuspension of bottom sedimentagies marshes, shorelines, and submerged
aguatic vegetation.
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CONSERVATION AREA PrRIORITY #6—C5

DESCRIPTION: This stream reach is mainly located in
Freedom Park and contains fossilizes shell marl
formations (Figure 10). The shells impart calcitmthe
soil, thereby creating circumneutral, highly fetil
conditions in the coastal plain environment that ca
support vegetation more common to piedmont and
mountainous soil conditions (Figure 16).

FOREST:No forest points were assessed in C5.
WETLANDS: No wetlands were assessed in C5.

RTE PRESENCE: Although no RTE species were
identified, these fossilized formations increase th
probability of finding rare and disjunct species no
normally found in the coastal plain. They alsoviie
potential habitat for sensitive plants.

STREAM AS_SESSME_I_\IT: T_he RBP assessment reveal,;igure 16.Scallop shells in RCH-405.
excellent habitat conditions in the streams.

POTENTIAL THREAT: While a large portion of the st is located in Freedom Park, it is
also located adjacent to the Liberty Ridge subativishat is slated for development. The
downstream portion of the stream crosses into therty Ridge parcel. Development and
altered hydrology could potentially damage thidisiarl stream reach.
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4.0 NEIGHBORHOOD SOURCE ASSESSMENT

In March of 2007, the Center for Watershed Prot@ctionducted a neighborhood source
assessment in the Gordon Creek watershed. Thesasset was used to identify potential
restoration and pollution source control opportiesiin residential areas.

4.1 Methods

Residential neighborhoods were evaluated usingNgighborhood Source Assessment (NSA), a
component of the Unified Subwatershed and Site Resigsance (USSR). The USSR is a field
survey that provides watershed groups, municifdf, sind consultants a quick but thorough
characterization of upland areas to identify mapuirces of pollutants and restoration
opportunities for source controls, pervious areaagament, and improved municipal
maintenance (i.e., education, retrofits, and rafdar immediate enforcement). More

information on the USSR protocol can be found inghtret al. (2004).

The NSA was conducted to evaluate pollution soareas, stewardship behaviors, and
restoration opportunities within individual residi@hareas. The assessment looks specifically at
yards and lawns, rooftops, driveways and sidewallkdys, and common areas. Neighborhood
units are assessed in terms of age, lot sizectreer, drainage, lawn size, general upkeep, and
evidence of resident stewardship (i.e., storm ds&nciling, pet waste management signage,
etc.). Each site is assigned a pollution indeSsefere,” “high,” “moderate,” or “low,” using a

set of benchmarks set forth in Wrig#ttal. (2004). Pollution severity is a measure of how muc
non-point source pollution a neighborhood is likggnerating based on easily observable
features (lawn care practices, drainage patterhstains, etc.). A restoration potential was also
assigned to each neighborhood type as “high,” “mateé¢’ or “low.” Restoration potential is a
measure of how feasible onsite retrofits or behastih@nges would be based on space, number of
opportunities, presence of a strong home ownerxad®on, etc. Opportunities for the

following types of restoration activities were avatied:

On-site retrofits — such as rain gardens/barretstoer rooftop disconnection practices
Better lawn and landscaping practices — improvedtebprotection, native plants, turf
reduction, proper fertilization and pesticide apgiion, and mowing practices
Dumping and trash—proper disposal of car mainteadlneds, trash and debris

Better open-space management — management of oeigidd common areas or
courtyards (landscaping, pet waste, etc.)

4.2 Results and Findings

CWP assessed the one residential neighborhoo& iGdindon Creek watershed on March 12,
2007. Prior to going out in the field, the neighimod was identified in the office through aerial
photograph interpretation. The neighborhood uritivww the watershed boundary consisted of a
30-year-old community of approximately 50 acre$ie Entire community is comprised of
manufactured housing. Only 50% of driveways warparvious and lawn care practices
appeared to have low potential for input of nutisesnd pesticides.
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As noted in Table 17, field crews found a modepatkution severity and low restoration
potential. Limited restoration opportunities hare found in conjunction with the large open
spacef/field in the neighborhood. The recommendtdres here are daylighting the piped
stream beneath the field and planting trees aner ettgetative cover in the field, which may not
be feasible given high intensity use of the fi@ide two other restoration opportunities include
stenciling of storm drains and educating residentthe proper disposal of waste fluids (i.e., car
and home maintenance). Figure 17 shows representainditions in the neighborhood
assessment area. The location of the neighborwabih the watershed is shown in Figure 18.

Table 17. Neighborhood Source Assessment

n

Pollution Restoration A
Site ID | Neighborhood | Severity | Opportunity . Potential Solutions
Index Index PP
Stained driveways Proper fluid disposal
education
Manufactured . .
NSA- Unstenciled drains
Home Moderate Low Stencil watershed reminde
01 .
Neighborhood
Unvegetated field i i
Community tree planting
Piped stream Engineer daylighted stred

m

Figure 17.Storm drain piped beneath field; potential dayligétand planting site
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Figure 18 Neighborhood Assessment Location
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Based on observations in the residential areaast found that:

The level of lawn care indicates the possibilitgttlow levels of lawn chemicals are
being used at this site, a great benefit to thelGoCreek watershed.

The field’s high use will likely prevent restoratiof the stream itself in the pipe.
However, as a community-building exercise, incregsiegetative cover through tree
planting could reduce the stormwater entering tiaéncas well as educate people about
their watershed while beautifying the field withtina vegetation.

Signage was wholly absent from the neighborhoothddgh no pet waste was located,
pet waste pick-up signs in tandem with storm dsa@mciling would alert residents of
their close connection with the watershed.

The assessment also indicated that driveways vaireed. Educational flyers will aid to

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

50 SORMWATER RETROFIT INVENTORY

In March of 2007, the Center for Watershed Prot@ctionducted a stormwater retrofit inventory
in the Gordon Creek watershed of the ChickahomiiwgiR The inventory of the watershed was
used to assess the potential locations for storerwatrofit opportunities.

Stormwater retrofits are structural stormwater nggnaent practices that can be used to address
existing stormwater management problems within gexghed. They are an essential element of
a holistic watershed restoration program becausgdhn help improve water quality, increase
groundwater recharge, reduce sedimentation, prahdanel protection, and control overbank
flooding. Without using stormwater retrofits todaess existing problems and to help establish a
stable, predictable hydrologic regime, the sucoéssany other watershed restoration strategies
cannot be guaranteed. By regulating the volumegtatun, frequency, and rate of stormwater
runoff, restoration activities such as bank stahtion, riparian reforestation, and aquatic habitat
enhancement can be maintained. In addition tottrensvater management benefits they offer,
stormwater retrofits can be used as demonstratigjegis, forming visual centerpieces that can
be used to help educate residents and build addltinterest in watershed restoration. Further,
Gordon Creek’s most recommended form of retrofdrdiention, provides an aesthetically
pleasing, effective means of reducing contaminanssormwater runoff.

Stormwater retrofits can be broken into three galnsategories: offsite storage, onsite
nonresidential, and onsite residential. Offsiteage retrofits, such as ponds and wetlands,
generally provide the widest range of watershetbragon benefits because of their ability to
treat relatively large drainage areas. Gordon KGreewever, has greater opportunities in onsite
nonresidential retrofit practices, such as biom&@nand swales, which can provide a substantial
benefit when applied to a number of sites withimediershed. Onsite residential retrofits were
assessed but not addressed due to the limitedtettessidential lands.

Gordon Creek Baseline Assessment and Conservatiem Rlan 31



51 Methods

Field crews visited candidate retrofit sites idied during stream and upland assessments.
Using the Retrofit Reconnaissance Inventory (RRIffform (Appendix A), the stormwater
retrofit potential of each candidate site was eatd by analyzing drainage patterns, drainage
areas, impervious cover, available space, and stteeconstraints (e.g. conflicts with existing
utilities and land uses, site access, and potantj@hcts to natural areas). Each stormwater
retrofit concept was based on the size of the citeiproject site, impervious area treated, site
constraints, and the overall watershed restorgjaais being pursued. Unless there were
obvious site constraints and/or evidence that aiqodatr stormwater retrofit would offer few or
no watershed benefits, a stormwater retrofit conegs developed. For this stormwater retrofit
inventory, a primary objective was to identify opjumities to provide water quality treatment
through bioretention. A secondary objective waglémtify opportunities to provide in-stream
channel protection. The last objective is to idfgmiotential locations to provide an educational
opportunity to the James City County community.

Several large existing ponds were to be evaluateddtential use as regional facilities or back
up systems, but landowners refused access andsagasdimited to Warburton and Jolly Pond,
respectively. It was concluded that these pondsige a backup system for proposed
development and are capable of attenuating sediamehimproving water quality. Removing
the ponds would likely be costly due to the amafrgediment 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 prelamyretrofit design concepts developed for
each. Generally, the project sites were locatagland public spaces such as parking lots, in
residential open space, and at an existing storenwatention facility. Most concepts were for
bioretention and swales, however, two offsite gjerprojects in the form of stream daylighting
and pond repair retrofits were also recommendeadreBention areas typically service
impervious areas of five acres or less, providiathyetention and filtering functions. An
extended detention facility has a larger capaatystormwater storage and sediment settling.
Both retrofits may utilize native vegetation forlptant removal and water capture. Swales are
wide, broad channels intended for increased fitiraand infiltration prior to entering the
stormwater system.

In addition, a repair was recommended for the FyeeBark Dam to ensure the continued
operation of a pond, which provides stormwatermtoa.

Concept descriptions retrofit goals, imperviousadareated, and initial prioritization for the six
retrofits are found in Table 18. Due to the smalinber of potential retrofits only two criteria
were used in the initial project priority rankirfgasibility and benefits. “Feasibility” relates to
the number and level of constraints on the proj&wnefits” assesses the importance of
implementation of the retrofit on improvement oé thatershed. The scale runs from 2 (lowest
priority) to 10 (highest priority). The preliminamvestigation of these stormwater retrofits is
insufficient to fully determine their feasibilitynd the complexity of their design. Additional
investigation of these concepts in the form of aendetailed examination of constraints, for
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example calling miss utility, must be used to maceurately determine their complexity and
feasibility. These rankings are based on initiaihgs only and should not be considered final.

These proposed retrofit locations are picturedigufe 19. A map showing their location can
be found in Figure 20. The retrofits are colored@ccording to the previously described
ranking system.

Table 18. Stormwater Retrofit Sites and Priority Rding

Retrofits Description Recommended Retrofit Goal Acres Priority
GC-10 Freedom Park Beaver | Define Spillway/ Open Repairs 745 10
Dam CMPs
Water Quality/
GC-04 Freedom Park Extended Detention/ SwaleChannel 7 9
Protection
. . Water Quality/
GC-05 Solu_j Waste Transfer Extended_ Detention/ Channel 975 9
Station Bioretention .
Protection
Chickahominy River . . .
GC-01 State Park Bioretention/ Swale Water Quality 1 6
GC-03 James River Baptist Bioretention Water Quah_ty/ 0.14 6
Church Demonstration
GC-02 S;?Ifn Mobile Home Bioengineer Stream Channel Daylighting 12 5

5.3 Findings and Recommendations

Gordon Creek has a relatively small number of pidestormwater retrofit opportunities. A
majority reflect the need to control stormwateroassted with impervious automobile
infrastructure (i.e., parking lots, roadways, dwags). Implementation of retrofits at these
impervious areas would provide the benefits ofrateater management as well as provide
aesthetic and educational opportunities.

Freedom Park Pond’s retrofit is recommended not asla stormwater management
opportunity but also as a safety concern. The tm&répillway should be defined and the
three corrugated metal pipes need maintenance uollecked. The retrofit repair should be
a low tech solution to avoid high costs.

Beneath the field adjacent to the manufactured hoaighborhood, a tributary to Gordon
Creek is piped. ldeally, bioengineering a streldianoel to daylight the stream would
provide the greatest benefit. However, residerdpdeially children) utilize this field in a
variety of ways. Further, improvements here wowddriade difficult by the depth of the pipe
and private ownership of land. The numerous comssr@nsure the low priority ranking for
this retrofit.

Just one small residential area falls within thedda Creek watershed. As a result, no
opportunities for onsite residential retrofits wenailable. However, as residential
development enters the county, the opportunitynttbarage residents to disconnect
downspouts, utilize rain barrels and establish gairdens will increase.
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Figure 19: Retrofit sites: A) Potential site of bioretentibelow transfer station outflow.
B) Stormwater drains to piped stream beneath fi€ljl. Proposed vegetated swale/ bioretention
to protect erosion occurring downstream. D) Biangte (rain garden) possible at outflow from
new road and parking lot at podE) At the church: one of a few small imperviouscgsawith a
potential retrofit opportunity.
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Figure 20. Stormwater Retrofit Priority Rankings
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