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EXECUTIVE SUMMARY

The 13.8 square mile (8832 acre) Gordon Creek wsiaelis located in the west central portion
of James City County (JCC). The watershed is pilynBorested and drains to a large tidal
freshwater marsh which enters the Chickahominy Ruear its confluence with the James
River. Gordon Creek is mostly forested—currentlihw1.5% impervious cover—but is facing
moderate development pressure particularly ondlsesde of the watershed, which is zoned
primarily low density residential. Two large JC@®reed parks exist in the watershed, as well as
land associated with a municipal waste transférostdocated at an old landfill on Jolly Pond
Rd.

Gordon Creek remains a relatively pristine tidaed with few significant impacts and very little
development. Evidence of this includes:
- 17 of 24 stream reaches rateceasellentfor habitat

Large tracts of contiguous upland forests

Identification of six potential conservation areas

Overall watershed forest cover of 86% (includedawets in tidal portion)

Relatively pristine tidal and forested wetlands

Watershed impervious cover of 1.24%

An active bald eagle’s nest (Figure E1)

An old growth loblolly pine forest on the islandsan the mouth of Gordon Creek

A high concentration of nesting ospreys near thatmof Gordon Creek (Figure E1)

This report documents the ecological and natussdueces in the watershed as an initial step in
the development of a future watershed managemant pt includes a description of stream
reaches, existing stormwater management withinveitershed as well as natural resources
including wetlands, contiguous forest and otheepb&l conservation areas. Figure E2 shows
the location of the Gordon Creek watershed relatvether JCC watersheds.

Figure E1. Bald Eagle and Osprey nests in cypress swamp@sadmouth of Gordon Creek,
respectively.
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Figure E2. Gordon Creek Watershed Study Area
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1.0 INTRODUCTION

The Gordon Creek watershed (Figure 1) is approxidt3.8 square miles (8,854 acre) and
drains primarily forestland with small amounts es$idential land, a decommissioned landfill,

two County parks and a number of acres under dpredat. Gordon Creek is comprised of 24
miles of headwater streams that flow into the ntaims In addition, several ponds drain into the
mainstem including Warburton Pond, Jolly Pond awkgal unnamed ponds. These ponds were
likely created as mill ponds and records indichtg folly Pond dates at least back to mid 1800’s
so it has some historical significance. The maimsinitially forms a large cypress wetland
complex that provides habitat for a nesting paipafl eagles. The mainstem then flows into
Jolly Pond, below which it becomes tidally influedcat Jolly Pond Road. The tidally

influenced mainstem meanders for 14 miles througbhfivater emergent wetland complexes.
Further near the mouth are a scattering of snlalds with several, large specimen trees. From
here the mainstem drains into the Chickahominy Rive James River and then to the
Chesapeake Bay.

This baseline and conservation area assessmemrdb®Creek provides a summary of the
fieldwork and baseline data collection conductedh®yCenter for Watershed Protection (CWP),
James River Association, and Sustainable Sciehhés report presents our stream and upland
assessment methodology and findings, and idengfielsranks potential conservation areas and
stormwater retrofit sites for the Gordon Creek wsited. The report also summarizes the results
of a stormwater retrofit inventory and existingratavater management regulations as well as an
upland assessment performed for an existing nertlobd in the watershed.

Sources of existing data that were evaluated imdyttior studies performed in Gordon Creek as
well as Geographic Information Systems (GIS) d&anservation area planning for this study
consisted of an analysis of streams, contiguowestowetlands, and RTE species information.

The goal of this report is to prioritize areas footection based on their ability to protect
biodiversity, habitat and water quality in the studea. Some of the parameters evaluated
include presence of significant habitats such asigoous forests; presence of rare, threatened or
endangered species (RTE); connected floodplaieastrand wetland quality; and the continuity
of aquatic corridors. The ultimate goal is to teemwatershed management plan that can serve
as a blueprint for maintaining the unique natueaburces and water quality in the Gordon Creek
watershed.

This report is organized into four more sectiotieaam conditions (Section 2); conservation area
assessments (Section 3); neighborhood source asm#sySection 4); and stormwater retrofit
assessment results (Section 5).
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Figure 1. Gordon Creek Subwatersheds
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2.0 STREAM ASSESSMENT

A thorough assessment of both the stream corriddrtlae upland conditions in a watershed are
critical to a holistic approach to watershed manag@ and restoration. Field teams conducted a
physical stream assessment and teams documergachstorridor conditions for both perennial
and intermittent streams in Gordon Creek. Crewsdaoted the EPA Rapid Bioassessment
Protocol for stream habitat and the Unified Streésssessment (USA)—a comprehensive stream
walk protocol for evaluating the physical ripariand floodplain conditions in small urban
watersheds. Methods of conducting fieldwork andl@ating collected data can be found in
Kitchell and Schueler (2004). The USA integrateslijative and quantitative components of
various stream survey and habitat assessment nsethod is used to identify locations of
suspected illicit connections, impacted buffer, esevstream bank erosion, excessive trash
accumulation and dumping, and impacted stream iogss While the USA helps to identify
high quality streams for protection, it also id&at restoration opportunities for discharge
prevention, stream restoration, storm water regpénd riparian reforestation.

2.1. Methods

Establishing baseline stream data involved anainitesktop analysis to gather existing data from
a variety of different sources. The second step iwayround truth these data and collect
additional data in the field using the maps creatdtie office. This section summarizes the
methods and background scientific information fa &nalyses used in this report.

The first step involved mapping existing land usestlands, and streams using GIS information
obtained from JCC and Virginia Natural Heritaged?am. This information included
orthophotographs, a hydrology (or stream) layétadonal Wetlands Inventory layer, rare,
threatened and endangered species layer, a lardyeseand a topography layer. Using this
information, CWP delineated Gordon Creek into eggltiwatersheds that were further defined
into eighteen catchment boundaries. Existing $ifieand historic information was
incorporated including RTE data and documents filmenVirginia Division of Natural Heritage
and JCC.

In addition to providing base layers for GIS, JCAIcalated the impervious cover. The percent
of Gordon Creek with impervious surfaces is onlg4%, as shown in Table 1. The highest
percent of impervious cover is found in a subwdiedsis 3.21% in subwatershed 105 due to
minimal development. The majority of the watersietbrest and wetland cover. Table 1 also
shows the existing percentages of forest covealflosubwatersheds and wetland cover for the
mainstem subwatersheds.

3Gordon Creek Baseline Assessment and ConservatenPlan 3



Table 1. Current Impervious and Forest Cover in Godon Creek Watershed |

Subwatershed Total Area (acres) % Impervious % Forest Cover
101 1208.66 1.56% 88.0%
102 428.76 1.25% 91.5%
103 227.33 3.07% 91.6%
104 397.94 1.50% 90.7%
105 539.91 3.21% 82.4%
106 690.85 2.94% 85.0%
201 non-tidal 614.75 0.12% 77.0% + 9.1% wetlands
mainstem
202 tdal 4745.9 0.91% 54.6% + 30.7% wetlands
mainstem
Total 8854.1 (13.8mi2) 1.34% 86.2%

The impervious cover model shows that as the peafempervious cover in a watershed
increases, stream quality declines (Figure 2)1.84% impervious cover, the Gordon Creek
Watershed is classified as sensitive, predictigdp lgjuality streams, excellent habitat, good
water quality and diverse biological communitieshia watershed. The model predicts that as
the watershed develops, conditions may shift imaoae degraded, impacted category unless
adequate protection measures are enacted. A hudahalysis will be conducted as part of the
watershed planning process to determine the eafeutential future development across the
watershed.

Figure 2. Impervious Cover Model (CWP, 2004)

To verify on the ground conditions, streams werékegin headwater and non-tidal mainstem
areas in Gordon Creek. Streams were assessefirte their physical condition, as well as to
diagnose any existing or potential water qualityigpems. A combination of two protocols were
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used: the US EPA's Rapid Bioassessment ProtocBB)Reveloped by Barboust al (1993)

and CWP's Unified Stream Assessment (USA) desciib&itchell and Schueler (2004). The
RBP was determined to be the most discriminatinthoteto assess habitat conditions found in
the relatively undeveloped Gordon Creek watershdadded advantage of this method is that
it has been used in the other JCC watersheds bedaimtains a protocol for low gradient
coastal plain streams that are generally sluggisénciated with extensive wetland complexes,
and are characterized by sand, mud, and clay stbetioms. In forested watersheds, these
streams often include a large amount of organicig€lngs), the primary instream habitat since
cobbles and larger stones are rare in the codsial p

The RBP stream habitat assessment consists ofeKligs that address various channel and
riparian attributes such as channel stability, sid@position, in-stream habitat, visual water
guality, and riparian condition of the streamfter each parameter is assessed, a total score is
determined. This total score is then compareddcstiores found at reference sites (least
impaired stream reaches) to determine the overalilition and the degree of impairment.
These reference streams represent the best ateaswidition for the region. Reference
conditions (least impaired, best attainable coodg) and scoring criteria established in
Powhatan Creek were used to classify the assessmewle in Gordon Creek.

The USA was used to supplement the RBP at sitesevdpecific stream corridor impacts and
restoration opportunities were observed (i.e. e@direambanks, knickpoints, problem outfalls,
and riparian reforestation areas.

Two or three person field teams walked a totallfriiles of headwater streams in the study
area. Stream reaches were determined prior thelldevork by labeling stream reaches in the
office using the hydrology (stream) layer providgdJCC. Residents were sent letters
informing them about the pending assessmentshelfie¢ld, the assessments generally began at
the upper end of stream reaches in the study ackpraceeded downstream. Particular
attention was paid to*order streams located in areas where residersiadldpment will occur.

In order to accurately locate stream reaches, hatdlGPS receivers were used to record
locations of the sampled points, as well as angrasfgnificant features identified.

2.2 Baseline Stream Conditions

An overall score for each stream reach was baseldeomethodology used for RBP findings in
the Powhatan Creek Assessment (CWP, 2001) to nracaaparability between the James City
County watersheds. The reference condition wasidered to be the least impaired, best
attainable condition for a stream in the regiome Best T, 2% and ¥ order stream reach scores
in the study area ranged from 171 to 184 for amegeeof 178. This represented the best
attainable score for a reach in the Gordon Credknsfaed. A score of at least 90% of this
number (160) would be considered comparable todfezence condition and represent excellent
stream conditions. A score of 60% (107) or lesthefreference score would be considered as a
non-supporting or a poor stream condition. Betwese two extremes, 80% of the reference
score (142) represents the divide between goodaandonditions (Table 2).
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Rating Score

Excellent 460
Good 159 -142
Fair 141 -106

Poor <106

A score was determined from the assessment shesdstastream reach in the study area.
Results of the assessments at each sample stegiorchuded in Table 3. Streams in this portion
of the study area were generally in excellent ciioati RBP scores ranged from excellent to fair.
The streams were generall§ drder, low gradient streams with broad floodplaifreividual
scores ranged from a low of 142 points to a high&f points in reaches 101 and 110.
Seventeen stream reaches are rated as excelles¢agnl are rated as good. Two stream
reaches, 100 and 201, are intermittent streamsvidnat identified in the field but they were not
scored as the RBP is only used on perennial stre@isle most of the stream reaches are in
excellent condition, a few isolated instances @frddation were found generally associated with
the construction of a residential development @it pgriculture or timber harvesting.

Reach locations and classifications are showngnrei 3.

Table 3. Habitat Assessment Scores and Classifigat

Subwatershed Reach ID Habitat Score Classification
100*
101 142 Good
102 180 Excellent
103 180 Excellent
104 155 Good
101 105 160 Excellent
110 184 Excellent
401 171 Excellent
402 148 Good
403 171 Excellent
404 160 Excellent
405 162 Excellent
102 406 172 Excellent
407 169 Excellent
103 408 171 Excellent
409 146 Good
104 410 181 Excellent
411 183 Excellent
106 201~
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Table 3. Habitat Assessment Scores and Classifiagai

Subwatershed Reach ID Habitat Score Classification

202 164 Excellent

203 177 Excellent

204 144 Good

205 142 Good

206 176 Excellent

202

207 150 Good

208 167 Excellent
Subwatershed 201 was composed of forested wetbnditherefore not accessible
Subwatershed 205 we did not receive permissioctess the streams
*Intermittent streams do not have permanent flowege streams werdry at the time ar
therefore not assessed)
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Figure 3. Reach locations and quality classification
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