
PWILLIAMSBURG ENVIRONMENTAL GROUP, INC.
Environmentcil Consultants

September 5, 2008

James City County Stonnwater Division
Attn: Mr. Wayland Bass
287 McLaws Circle, Suite 1

Wiliamsburg, VA 23185

Re:

Mr. Bass:

Site Assessment and Conceptual Plan
Kristiansand Tributary Project, James City County, Virginia
WEG Project #3 93 5

This correspondence presents the results of a site assessment and drainage evaluation study
performed by Williamsburg Environmental Group, Inc. (WEG) for the County of James City,
Virginia within the Kristiansand Tributary project limits (Figure 1). The approximate 46-acre
project area is comprised of the draw surrounding an unnamed Yarmouth Creek tributary
extendmg from Richmond Road to the confluence near the Drammer Court cul-de-sac. The study
limits are situated west of Richmond Road, south of Nina Lane in the Kristiansand subdivision,
and north of Arthur Hills Drive in the Colonial Heritage development (Figure 2). The site can be
accessed by several roads in the Kristiansand subdivision. The purpose of the investigation was
to assess existing site conditions in order to identify potential preventative and/or restorative
stream measures, including BMPs, which may provide further stabilization and increased water
quality functions to the water resources onsite. WEG performed a general site reconnaissance in
May and June 2008 to document site conditions relative to water resources.

BACKGROUND

The onsite stream resources are a part of the Yarmouth Creek Watershed, which flows into the
Chickahominy River within the James River drainage basin. According to James City County's
Yarmouth Creek Watershed Plan (2003), the Yarmouth Creek drainage area has a high risk of
becoming impacted due to increased land development within the headwaters of its tributaries.
The aforementioned project area is included within Subwatershed 104 of the Watershed Plan, and
it was estimated that impervious cover made up 9. 0% (77.4 acres) of the 860 acres of
Subwatershed 104 at the time of the Watershed Plan, and future land use impervious cover is
estimated at 19.7% (169.42 acres). A quick reference to the Yarmouth Creek Watershed Plan has
been provided within Appendix F at the end of this report.

OFFSITE ANALYSIS

Prior to conducting fieldwork, WEG consulted the USGS Topographical Quadrangle (Quad) map
forNorge, Virginia, (1984), the National Wetlands Inventory (NWI) Online Interactive Mapper,
administered by the U. S. Fish and Wildlife Service, and the Natural Resources Conservation
Service (NRCS) Web Soil Survey. The USGS map shows a completely forested project area with
an intermittent stream of approximately 4,000 linear feet (LF) surrounded by steep slopes. The
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NWI map depicts freshwater forested wetlands surrounding the stream. Finally, the soil survey
indicates the site is underlain primarily by Johnston complex and Emporia complex. Johnston
complex is classified by the USDA as a hydric soil.

WETLAND WALKOVER

The onsite investigation was conducted on M.sy 13, 2008, using the Routine Determination
Method, as outlined in the 1987 Corps of Engineers Wetland Delineation Manual, as a basis for
identifying areas subject to potential jurisdiction by the Corps and/or the DEQ. This method
involves the positive identification of three parameters in the determination of wetland
boundaries: hydrophytic vegetation, hydric soils, and wetland hydrology.

The results of the wetland walkover are provided on the Stream Condition Summary Map (Map
Pocket). Based upon the field-work completed, wetlands exist in conjunction with the floodplain
of the unnamed Yarmouth Creek tributary. Typically the limits of the wetlands extend from the
toe-of-slope on both sides of the stream. Other Waters of the United States include nine (9) first
order streams flowing into the drainage. The majority of the vegetative communities present can
best be classified as forested. However, there is a sewer easement trends along the southern side
of the draw. The sewer easement can best be described as an emergent wetland since the trees
were all cleared. Common vegetation in the forested areas included black gum (Nyssa sylvatica),
sycamore {Platanus occidentalis), ironwood {Carpinus caroliniana), spicebush (Lindera
benzoin), lizard's tail (Saururus cernuus), common rush (Juncus effusus\ golden ragwort
(Senecio aureus), and skunk cabbage (Symplocarpus foetidus). The emergent wetlands in
conjunction with the sewer easement typically contain common rush (Juncus effusus), hop sedge
(Carex lupulind), Nepalese brown top (Microstegium vimineum} and restricted to the western
portion were black willow saplings (Salix nigi'a}. Soils onsite are typically very dark gray to
black (2.5Y 3/1 to 2.5Y 2.5/1 in Munsell color notation) m color, with famt redox features, and
can be characterized as hydric. Wetland hydrology onsite is typically met by saturation within
the first 12 inches of the soil and occasional inundation.

STREAM ASSESSMENT

WEG conducted a baseline assessment of all onsite stream
included identification of existing stream and riparian buffer
Protection Agency Rapid Bioassessment Protocol (EPA RBP)
Environmental Quality (DEQ) and the Army Corps of En^
Methodology CUSM) were applied to all onsite stream resources
measurements were collected at representative locations to
conditions. Representative Photographs were also taken and are

RBP Assessment

resources in May 2008, which
conditions. The Environmental

and the Virginia Department of
oncers (Corps) Unified Stream
. In addition, stream geomorphic
help quantify channel stability
provided in Appendix A.

The EPA RBP for Streams and Wadeable Rivers is an evaluation of 10 physical habitat
characteristics that influence the quality of the water resource and the condition of the resident
aquatic community (Barbour et al. 1999). Parameters relating to instream habitat, channel
morphology, bank structural features, and riparian vegetation are observed as a function of
overall water quality. In order to account for natural differences in coastal plain verses mountain
region habitats, low- and high-gradient assessment methods were developed. The low-gradient
assessment for coastal plain systems was utilized for the project area.
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The onsite stream resources received RBP scores between 43 and 174, which are shown on the
Stream Condition Summary Map (Map Pocket), and reflect a range of stream quality onsite.
Generally, reaches located in mature forest and wetland areas scored in the Optimal category
(166-200), while streams located in the eastern end of the property, in closer proximity to current
land development, received scores within the Poor category (0-47) to Suboptimal category (113-
153). The category for scores that fall between the thresholds is determined by more detailed
assessment of existing conditions and best professional judgment. Poor to Suboptimal reaches
generally experienced deficiencies within the categories of pool variability, vegetative bank
protection, and riparian buffer conditions, with fewer deficiencies in other categories.

USM Assessment

The Unified Stream Methodology is used to score streams and assign a relative functional
"value, " called a Reach Condition Index (RCI), based on four stream quality metrics; channel
condition, riparian buffer, instream habitat, and channel alteration. The overall RCI score, along
with best professional judgment, is used to detennine the potential for improvement within a
given stream channel.

The USM Reach Condition Index (RCI) scores are listed on the Stream Condition Summary Map,
and reflect similar stream quality scores to the RBP Assessment. Please refer to Appendix B for
complete USM assessment forms.

Rosgen Stream Classification

Rosgen stream classification is based on parameters that affect the stability of channel
morphology, including channel width, depth, slope, and particle roughness and distribution. The
methodology utilizes the measured parameters to classify stable channels into A, B, C, D, and E
stream types, while unstable channels generally fall into G and F stream types. Selected cross
sections are analyzed in order to provide much of the data necessary for channel classification in
a timely, cost effective manner.

Representative cross-sections were taken and analyzed to determine preliminary geomorphic
conditions for the onsite stream resources. A Rosgen classification summary is provided on the
Stream Condition Summary Map (Map Pocket). Reach 1 exhibits unstable bed and bank
conditions, a low entrenchment ratio, low sinuosity, and a steep slope, all of which place this
reach in the "G" channel category. Reach 2 receives runoff flow from a parking lot, and exhibits
incision, however, was not classified due to its non-jurisdictional nature and obstruction of the
channel by root mat. Reach 4 exhibits a moderate entrenchment ratio, high width/depth ratio, and
moderate slope, and receives an estimated classification of a stable "C" channel. Reach 4 shows
signs of previous enhancement activity in the form of rock cross vanes and coir log bank
stabilization, as shown in Photograph 3, Appendix A. Reach 3, 5, 7, and 8 flow mto the main
tributary of Yarmouth Creek, and demonstrate characteristics of a stable "E" channel, with the
exception of average stream slope. Some areas at the headwaters of these systems show signs
exhibit headcuts, which are discussed in the Stream Improvement section. Reach 6 was classified
as a stable "E" channel in the field due to a high entrenchment ratio and sinuosity, and gentle
slope, though the width/depth ratio is out of range for the "E" channel classification.
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Channel Evolution Mlodel

The CEM was applied to all onsite reaches during the field reconnaissance in May 2008. The
Channel Evolution Model (CEM) was developed in 1984 by Schumm, Harvey and Watson, to
provide a tool for classifying a subject stream on a "stability" scale. The CEM has 5 categories
(I-V) with I and V indicating a stable stream channel. Stage II indicates a channel is degrading
and is actively lowering its base elevation, as exhibited in Reach 1 and 2 onsite. Stage III is
associated with a channel as it widens to create capacity. Stage IV indicates that a channel is
sloughing and beginning to stabilize at a new floodplain elevation (Reach 3, 4, 5, 7, and 8). Stage
V indicates that a channel has stabilized at a new floodplain elevation, as observed in Reach 6.

Stream Improvement Recommendations

In general, the field assessment reflects various states of stream stability. Reaches 4 and 6 are
stable, and require no stream improvement measures at this time. The remainmg reaches exhibit
various forms of instability, including bank erosion, incision, and headcutting, which ultimately
degrade water quality and aquatic habitat within the Yarmouth Creek Watershed. Unstable
reaches are stream enhancement or restoration candidates. Please refer to the Stream Condition

Summary Map (Map Pocket) for the general location of proposed stream improvement activities.

Stream Enhancement - Degraded streams that may contain one or two forms of instability (i. e.
incision, over widening, bank failure, etc. ), but do not require restoration of dimension, pattern,
and profile, are designated as stream enhancement. WEG staff identified Reach 1 and portions of
Reaches 3, 7, and 8 as stream enhancement opportunities, for a total of 1, 186 linear feet (LF).
Stream enhancement may include the following activities:

. Instream structures (i.e. - cross vanes, j-hooks, log deflectors);

. Bank grading measures (i. e. - bankfull bench enhancement or grading);

. Streambank plantings (i.e. - livestakes, stabilizing seed planting mix);

. Preservation and/or planting of the riparian buffer du-ectly adjacent to the stream channel.

Stream Restoration - These activities can be applied to severely degraded stream systems that
require restoration of the dimension, pattern, and profile in order to address current physical,
chemical, and/or biological deficiencies. These sb-eam systems are restored to a dynamic, yet
stable, functioning stream system. WEG staff identified three potential stream restoration
opportunities exist within Reach 2, 5, and 1, for a total of 194 LF. Stream restoration activities
may include the following activities;

. Local stabilization of incision within Reach 2;

. Outfall protection or other measures for the runoff area of Reach 2, as discussed in the
Watershed Evaluation - Site 23 (Appendix C);

. Local stabilization and outfall protection at upstream limit of Reach 5, as discussed in the
Watershed Evaluation - Site 32 (Appendix C);

. Headcut stabilization within Reach 7, as discussed in the Watershed Evaluation - Site 28
(Appendix C);

. All measures discussed within the Stream Enhancement Section above.
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DRAINAGE EVALUATION

WEG staff has evaluated the existing watershed conditions throughout the contributing area to the
Kristiansand Tributary and identified numerous stormwater management retrofit opportunities,
which are shown on the Watershed Evaluation Summary Map (Map Pocket). These retrofits
address various stormwater concerns and collectively should improve downstream water quality
and stream function. The retrofits have been grouped into 6 categories based on their respective
general characteristics and intended function, as discussed below.

1. Retrofit of existing Best Management Practice fBMP) - Modification of existing BMPs
to repair deficiencies and/or provide enhanced water quality treatment benefits.

2. Construction of new BMP - Installation of new stormwater management practices to treat
areas currently uncontrolled. May consist of a variety of different practices to be selected
in accordance with site specific constraints and treatment objectives.

3. Energy dissipation - Construction of energy dissipation measures at existing stormwater
outfalls in order to resolve existing scour problems or prevent future potential concerns.

4. Repair of existing drainage system - Repairs or upgrades to existing stonnwater
conveyance systems to address existing damages or apparent capacity issues.

5. Erosion and sediment control - Improvements or repairs to existmg temporary erosion
and sediment control practices within active construction areas, or implementation of
sediment control or stabilization measures for areas currently untreated or exhibiting
problems.

6. Point source pollution control - Installation of treatment practices such as spill prevention
or containment measures within areas identified as potential point source problems or
known "hot spots. " Appropriate practices should address site-specific concerns.

Although some of the retrofits are clearly defmed by a specific category, many incorporate
features from multiple categories. The identified retrofits are shown on the Watershed Evaluation
Summary Map (Map Pocket), and a discussion of the existing conditions and potential
improvements associated with each are provided in Appendix C. Although efforts were taken to
identify as many potential retrofit opportunities as possible, similar retrofit activities may still be
feasible elsewhere in the watershed. Before implementation of the retrofits included herein, it is
recommended that further review and/or detailed design calculations be completed since the
scope of this study was general in nature and the retrofits were described qualitatively.

EASEMENT/OWNERSHIP INFORMATION

WEG reviewed County plat and plan infonnation related to landowner and drainage easements
adjacent to the project limits. A summary of adjacent landowner information is provided in
Appendix D, and can be referenced to the Stream Condition Summary Map (Map Pocket) via the
Parcel ED Number (PENT) for each property. Sewer and utility easement mformation is pending,
and will be included upon receipt from James City County.
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AGENCY DATABASE REVIEW

Natural Heritage Resources

Natural heritage resources are defined as the habitat of rare, threatened, or endangered plant and
animal species, unique or exemplary natural communities, and significant geologic formations.
According to formal database results from the Virginia Department of Conservation and
Recreation (DCR) dated June 2, 2008, natural heritage resources have been documented within
the vicinity of the project area. Specifically, DCR notes the potential for the occurrence of
federal species of concern Virginia least trillium (Trillium pusillum var. virginianum) within the
project limits and recommends an inventory of the project site in order to more accurately assess
potential impacts to this species. In addition, the U. S. Fish and Wildlife (FWS) list of endangered
and threatened species for James City County was reviewed for known occurrences of listed
species within the locality. According to the FWS lists, the federally and state threatened small
whorled pogonia (Isotria medeoloides) and federal species of concern Virginia least trillium have
been documented within James City County. FWS currently requires surreys for the small
whorled pogonia within localities with known occurrences of these species. In addition, the
Virginia Department of Environmental Quality (DEQ) often requests surveys for the state rare
Virginia least trillium durmg the pemiitting process.

WEG conducted a preliminary evaluation to determine if potential habitat is present for Virginia
least trillium and small whorled pogonia. Additional discussion of these surveys is provided in
the Threatened and Endangered Species Evaluation Section; however, overall existing conditions
reflect poor and/or minimal habitat available for either species.

A search of the Virginia Department of Game and Inland Fisheries (DGBF) Fish and Wildlife
Information Service (VAFWIS) database was conducted to identify occurrences of natural
heritage resources withm a 2-mile radius of the project site. The presence of three threatened or
endangered species have been identified within the vicinity of the project site, including the state
threatened peregrine falcon (Falco perigi'inus), state threatened loggerhead shrike [Lanius
ludovicianus) and state threatened bald eagle (Haliaeetus leucocephalus). Due to the distance to
the documented resources and the scope of the proposed activity, we do not anticipate that the
project will have any adverse effect on these natural heritage resources; however, additional
species surveys may be required during the permitting process.

Cultural Resources

WEG requested a Virginia Department of Historic Resources C^DHR) letter report and database
search of the Data Sharing System (DSS) for evidence of known cultural resources within the
proposed project area. According to the Detailed Archives Search, dated June 30, 2008, no
architectural or archeological features were documented within the proposed project area
(Appendix D).
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THREATENED & ENDANGERED SPECIES EVALUATION

WEG conducted a preliminary review of the project area to determine if potential habitat is
present for two rare species known to occur in James City County; Virginia least trillium
(Trillium pusillum. var. virgmianum) and small whoried pogonia (Isoti'ia medeoloides}.

Small whorled pogonia CSWP) - This species is a self-pollinating perennial orchid (Family:
Orchidaceae), four to twelve inches in height, with a characteristic whorl of five to seven leaves
at the summit of a singular, hollow, pale green stem with one or two pale yellowish-green
irregular flowers (Mehrhoff 1983, Gleason and Cronquist 1991, Vitt and Campbell 1997). SWP
occupies a very specific habitat type within its range. In particular, the species seems to require
the following conditions; mature, mixed hardwood, upland forests; generally open understory
conditions with minimal aggressive ground level species; generally level to moderately sloping
land within shallow upland draws often of northerly or easterly exposure; scattered ground-level
sunlight; and, acidic, sandy loam soils (Ware 1991, Gleason and Cronquist 1991, Weakley 2006).
In addition, many professionals have noted a prevalence of decaying logs and a well-developed
detritus layer on the forest floor.

Based on the review of the study area, uplands withm the Kristiansand project site can be
characterized as poor habitat for SWP. Mlature mixed-hardwood communities with open
understory were limited to very small isolated areas and lack the community structure and
herbaceous associates typically found in suitable SWP habitat. In addition, steep slopes and
dense understory vegetation throughout the study area combined with the close proximity to
existmg utility easements and adjacent homes further preclude the likelihood of SWP
colonization.

Virginia least trillium CVLT) - This species is a small herbaceous perennial of the lily family
(Liliaceae) with three lance-elliptic to lance-ovate leaves and white to pinkish petals that turn
rose-puqile with aging (Gleason and Cronquist 1991, Radford et al. 1968). Seedlings of the
Virginia least trillium consist of a single leaf with a roundish to elliptical blade (Ware 1996).
Flowering typically occurs from March to May (Grimm 1993), but the plant is otherwise
unassuming and somewhat cryptic m the herbaceous layer. VLT is found in the Coastal Plain of
Virginia and Maryland (Gleason and Cronquist 1991), and occurs m swamps and bottomland
forests or locally on small mesic beech islands (Weakley 2002) and acidic groundwater discharge
seeps. Although it is generally restricted to wetland habitats or their borders, the micro-sites on
which the least trillium occurs may not be permanently saturated (Ware 1996).

Potential habitat for VLT was identified in limited areas, specifically along the margins of the
wetlands limits and in occasional side slope seeps within the study area. This species does not
carry a legal state or federal status and thus, would not be subject to the requirements of Section 7
of the Endangered Species Act. However, the agencies may request an additional species survey
during the permittmg process.

PRELIMINARY COST OPINION

A preliminary cost opinion for the potential stream improvement work is provided in Appendbc
E. The cost opinion includes measures depicted on the Stream Condition Summary Map (Map
Pocket). If the County chooses to implement a subset of activities based on the proposed BMP
measures discussed in the Watershed Evaluation section of this report, WEG will revise the cost
opinion include the chosen BMP measures.
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RECOMMENDATIONS

Based upon the information provided in this report, WEG would like to coordinate a meeting with
James City County to discuss the recommendations and finalize the cost opinion for the
Kristiansand Tributary Project. Please call to set up a meeting date or to discuss any questions
regarding our investigation.

Sincere!

^3o.^^^^^>
Travis Ci

Program'Manager,

Enclosures
smw

;ams

Daniel Proctor, P.E.
Water Resources Engineer II
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APPENDDC A





Photograph 1; Reach I - Looking upstream (potential stream enhancement).

Photograph 2: Reach 2 - Incision below effective rooting depth (potential stream restoration).





Photograph 3: Reach 3 - Looking downstream (potential stream enhancement).

Photograph 4: Reach 4 - Within currently enhanced area.
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Photograph 5: Reach 5 - Looking upstream

Photograph 6: Reach 6 - Looking downstream.





Photograph 7; Reach 7 - Looking upstream.

^.M&&^3£3^

^...^
Photograph 8: Reach 7 - Headcut area (potential stream restoration).
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Photograph 9; Reach 8 - Looking downstream.

Photograph 10; Reach 8 - Representative existing BMP.
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HABITAT ASSESSMENT FIELD DATA SEGEET-LOW GRADIENT STREAMS ( ONT)

STREAM NAME ^ j
.STATION # _ MVERMILE_

LAT _ LOW,.
STORET #

LOCATION y^\ <; 4- 1 < ^ <; '--.-/^ -, 0 - C C-
STRBAM CLASS

RIVERBASM Y^rr^v^^-i^ Cy^L-e-^-.
AGENCY

"[NVESnGATORS ^W. &. L \^ffJf^rJ - f^roj< ^..e^fl ?
FORM COMPLETED BY ^ , >'^ DATE S- 2 -0% / '

TIME- AM FM
RBASON FOR SURVEY

Habitat
Pitrameter

Condition Category

OpUmaI Subopfimal Marginal Poor

1, Epifaunat
Substrate/
Ayaitable Cover

ireaterthan50%o{'
subsb-ate favorable for
soifaunri colonization
ihd fish cover, mix of
snags, submerge.a logs.,
indcrcut banks, cobble
>r other stable habitat

md at ste^e to apow full
wlonization potential
i.e., logs/snags that are
lot new fall and not

transimO.

10-50% mix of stable
labitet; wcll-?aited for
ull cotonization
.otential; aaeguate
labitat far mamtenarice

»f populations; presence
>f "additional substrate in
he Sorco of.ncv/fall, but
i6! yet prepared for
;olonization [tmy rate at
iig'b end of scale).

10-30% m'a of stable
labitat; habitat
ivaitaUility less than
icsirablc; substrate
frequently distufbed or
removed.

Less than 10%^ stable
habitat; lack ofhabitatis
obvious; substrate
unstable or lacking.

SCORE 10

Z, Pool Substrate
Cfaaracterizatioa

SCORE 1

3. Pool V&riabiiiEy

f'

Mixture . ofsubstTate
materials, with gravel
and firm sand prevalent".
root roate and s-ubroerged
vegctatica common.

Even mix onarge-
shallow, large-desp,
smaB-shaHiw, small -
deep pools present.

MlKture of. sou sanfl,

mui, or day; mud .may
b& dominant; soTn& ro&t
.iTiats and EUbmCTgcd
vegetation present

gority of pools taige-
ep; very few shallow,

Maj
deep;

All mud or ctay pr sana
bottom; titfie or ho root
mat; no .sabmerged
vegetation.

Shallow pools much
TTIOT; preyalciit feah deep
podis.

.fctarfl-pan clay or
brdrocfe -no root inal or
vegetation.

Majority ofppo^s Emall-
shallav? or pools absent-

SCORE

4. Sediment

Deposition

Little or no enlargement
of islands or point bas
md less than <20% of
{he bottom affected by
scfiiment deposition,

Somcncw inCTCase in
bar ibmafion, roosQy_
from gravel, sand wHne
eedimsnt; 2&-S00/. ofth6
bottom affected; slight
<iepo?ition in pools.

ModeratE deposition of
new gravel, ssaiS w6M
sedimsnton.old and new'
bare; S&-80% oflfae
bottom aifcctea;
sefiiment deposits s!
obstrucfions, -
constrictions. anB bends;
moderate deposition of
p&ols .pryv&FcoL

Heavy deposite of fine
material, increased 'bar
dcvcldptnent; TBCITC (tian
80% rf (he. bottom .
changing irequentiy-,
pools almost absent due
to substantial Esdimsnt
deposition.

S. Channel Pio-n'
Status

Water Tcacbss base of
both lcwcr barite, and
minimal amount Of
channel substrate is
exposed.

Water fills >75% of the
avail sbSe channel; or
<25y» ofcfeuuri
sabStrateis exposed.

Water fills 25-75% of the
svailabVe channel, and/or
riffle substntet are
TncffiOy exposes.

Very tittle waterin
chaimel and roosBy
present BE standing
poots.

.^ r\ Kp-A c -h -J

Rapid Bwassessment Protocols For Usein Streams and WadeaMe Rrvers: Peripkyton, Bentbic
Macroinvenebrates, and Fish, Second Edition - Form 3 A-9



HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK)

Habitat
Parameter

Cotidition Categary

Optimal Suboptimal Marginal Poor

6. Channel
AJteration

Channelization or
dredging absent or
minimal; stream with
normal pattern.

Some channelization
present, -usually in areas
ofbridge abutments;
evidCTicc of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach ctianndizcd and
disrupted.

Banks Ehored with
gabion or cement; over
80% of the stream reach
ctiannelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

SCORE

7. Cfaannd
Siaucsity

The bends in the stream
increase the strttam
length 3 to 4 tiroes
longer thim if it was in a
straight line. (Note -
channel braiding is
GDnsidcTtd normal in

coastal plains and other
iow-Iying areas. This
parameter is not casi'ly
rated in these areas-)

The bends in the stream
increase the stream
length 1 to 2 times
longer than ifit was in a
sbaight line,, .

The bends in the stream
increase the stream
tcngtii I to 2 times
longer than if it was in a
straight line.

Channel straight,
waterway has be&n
channelized for a long
distance.

SCORE

8. Bank Stability
(score each bank)

SCORE ^CLB.)

Banks stable; evidence
of erosion or buik SaSmv
absent or minimal: litfic

potential for future
problems. <S%ofbanY
affected.

Moderately stable;
infrequent, small areas of
erosion mostly heated
over. 5-30% of bank in
reach has areas of
erosion.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; Tiizpy eroded
.arras "raw" areas
frequent along sfrzight
sections and bends:
otmoas baiA sloughing;
60-100%orbaB);iias
crosional . scan.

SCORE Jl (KB)

S. Vegetatm
ProtecfioD (score
each bank)

Note; detnrmne
left or right side by
facingdownstream.

SCOR5 '7 (L5)

More &iaa E>0% of-fes
sfrK snbank surfaces and

immsdiate riparian zont
covered by native
vegetation, mduSsig
tress, undustary shnibs.
or nonwoody
niacropfcytes; vegetafrvs
disruption through
grazing pr mowing
minima! or nol eviSEiit;
almost all plants aISowed
to grow naturaKy.

70-90% of the
strcambanV; surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; [iisruption
cyidenl butnol afiectmg
full plant growth
pbtentia] to any great
-cxttnt; more (ban onc-
half af the potential plant
stubble height
Tcmamag.

50-70% of (he
streambank surfaces
coverei! by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vcgetafion common; less
than onc-halfofths

leight reinaining.

Less fitan 50% of the
sb-eambaiik surfaces
covered by vcgctaticm;
disruption of streambahi;
yegctation is very high;
vegetation 'b2s been
removed to
5 cwrtuncteis or less in
average stubble height.

SCORB._1(KS)

111. Riparian
VegetsttreZcae
Width (score each
bank riparian zona)

SCORE _L(LB)
SCORE JSL?KB)

Widfliofnparian zant
>1 S meters; 'buman
activities fi.Su partdng
l&te, roadbeds/dcar-cut^
iawns, orcropE) bavenot

impacted zone.

Width of riparian zone
12-1 B nretere; haroan

.activities havs impacted
zone oriy minitnaliy-

Width of riparian zone S-
12 mctcre; huroac
activities have impacted
.zone a great deal.'

'Widtlt of riparian zaw
<6 msters: litfie or no
.npariaa vegetation due
to human actinticfc

Total Score.
^

A-10 Appendix A-1: Habitat Assessment and Physicochemica! Charact. erization Field Data Sheets - Form 3



HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (FRONT}

STREAM NAME P. J
STATION #_ RI\/ERMILE_

LAT_ LONG.
STORETS

LOCATION |G<^- t 5'4-(. CF-/^S 0.^sS. - 0-CC
STREAM CLASS

RTt/ERBASB-f l<<^~t^Q-(^4-l^ Cr-^fi^i^-
AGENCY

DWBSTIGATORS Se,, ^. k {^nJ-fo^ - -fSroiA. ^'Z. -ff'
FORM COMPU5TED BY DATE r-Z-O.f-',

TIME _ AM fW
-ftfiASON FOR SURVEY

Habitat
P&ramefer

Condition Category

Optimal Suboptiinal Marglaat Poor-

. Epifaunal
Substrate/
..ysilablE Cover

ireater than 50% of
;ubstrate fzvoraUc for
spifaunal colonization
ind fish cover, mix of
snags, submerged iDgs,
underout banks, cobble
>r other stable habitat

and at stage to allow full
:o)onizatioB potential
i-c., logs/snags tha.E are
iot new fall and not
transicnO.

t0-50% mix of stable
labitat; well-suited far
Full colonization

totential; adequate
fiabitat for maintenance

:scnce
)f additional substra. te in
the form ofncwfail, but
not yet prepared far
colonization (may rate at
iigti end of scale).

10-30% mix of stable
isbitat; habital
ivailability less than
lcsirable: sifbstrate

frequently distarbed or
removed.

Less than 10% stable
habitat: lack ofhabitat is
obvious; substrate
unstable or lacking.

SCOKE ^

Z. Fool Substrate
Cbaracterizrfion

SCORE

3. Fool VarisbUity

SCORE ^-

Mixture of substrate
materials, with grave]
md firm sand preyalent;
root mats and snbmergeli
yegetB&cui common.

Bven mix oflarge-
shallow, iarge-dcep,
small -sbalicw'i .small-
Sscp poofeTjreseiit.

Mixture of sou sanfl,
mud, or clay; mud may

dominant; some root
mats and subinergefl
vegctatioB present.

Majority ofpoolE large-
deep; very few shallow.

All mad or.cla^OTEapa
liottom; littledrtiD root
mat; no EUbmcrged
vegetation.

Shallow pools muA
more prevaleilt fealt deep
pools,

Hard-pan clay or
bedrock; no root mat or
vegetation.

Majority of pools small-
skaHcny orpsols absent.

4. Sediment
Deposition

-itfle pr DO crilargerasnt
of island? or point liare
and lessthan<20%af
the bottom affected by
scdimsnt deposition.

Some new increase in
bar formation, mostiy

1, sand or fine
Eeiiimsnt;20-SOy«ofthc
bottom affected; .slight
deposition in pook.

SCORE

5, Channel Flow
Status

.SCORE

Water reaches hzse of
both lower banks, and
mimmal amount of
channd substrate is

exposed.

Water SIk >7S% oTthe"
available channel; pr
<25% of channel
substrate is exposed.

Moderate oeposibon pl
new Emel, sanfl orfine
scdimsrit an old and new
bare; 5D-BD% of fee
bottom aRected;
sediment lieposits at
obstructions,
constrictions, and bends;
moderate depasation of
pools prevalent.

V?atcr fills 25-75% fif&e
avELSablc channel, aniyor
riffle subsbates are
mostly exposed.

Heavy oeposits ol tiae
material, inCTcascd 'bar
dcyeiopmenf, inpre than
80% of fee bottom
changing frequently;
pools idmosf absent due
to substantial seaimeHt
deposition,

Very little .water in
channel anfi mosfly
present as stanSmg
pook.

P/ ̂ G^V^-t~ ' °^+

.Rapid Bioassessmeitt Protocols Far Use in Streams and Wadeable Rivers: Penphyian., Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9



BABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK)

Habitat
Parameter

Condition Category

Optimal Suboptimal Margical Poor

6. Channel
A-lteration

C.bannclization or
dredging absent or
minimal: sb-cam with
normal pattern.

Some channelization
present, usually in areas
of bridge abutments:
evidence of past
channelization, i. e.,
dredging, (greater than
past 20 yr) mzy be
present, bat recent
channelization is not
preseait.

Channelization may be
extensive; embankments
or shoring structures
present on both bank;
and 40 to 80% of stream
reach channelized and
disrupted.

Banks shoreS vritb
;abioii or cement; over
i0% of the stream reach

c.hannelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

SCORE \r

7. Cbanad
Sinuosity

SCORE /^

The bends in (he stream
increase ftie stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
cbannc. 1 braiding ie
considered normal wi
coastal plains and other
iow-Iymg areas. This
parameter is not easily
rated in these areas.)

The bends in the stream
increase the stream
length t to 2 times
longer than if il was in a
straight line.,,.

The bends in the stream
increase (he stream
length I to 2 times
lcmger than if it was in a
straight line.

Channel straight;
waterway has been
clianneiized for a long
distance.

8, Batik Stability
(score eaA bank)

SCORE, /'3'(LB)
SCORE ri CKB)

Barifcs stable; evidence
of erosion or bank failure
absent or minimal; litflc

potential for future
problems. <S% of bank
afTccteS.

MDdciatety stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
read has areas of

unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
fioofls.

Unstable; many eroded
areas; "fsw" areas

frequent along straight
sections and bcnds;^
obvious bank sloughing;
60-100% of bank has
erosionri scare.

9, Vegeta&ve
protection, (score
each banfc)

'Note; determine
left or right side by
facing dowstream.

SCORE 0 (IS)

SCORE R (KK)

1C. Riparian
Vegetative Zone
Widfii (score eactl
baA riparian zone)

SCORE _t(LB)

SCORE_

More than 90% of fee
sfrcarnbarik surfaccE and
imrnsfiiatc riparian zone
covered by native
vegetation, including
trees, undsistory shrubs,
orwmwDocty
macrophytes; vegetative
disruption through
grazing or nm-win^
minimal or not evident:
almost all plants allowed
to grow naturally.

/7<?"?0%offee
streambanl; Eurfaces
covered by native
vegetation, but oneclass
of plants is eot well-
represented; disnipti&i!
evident but not affeetmg
fall plant growth
pD tential to any great
-extent; more thai] one-
half of&c potential plant
stubUc'height
rccnanimg.

50-70% of (he
streambari; surfaces
covered by vegetation;
disruption obvious;
patefes of bare .soil or
closdy cropped
vcgeiaticMi common; iess
than one-balf of" fee

>otentia] plant shAibk
icight remainiRg.

Less faai 50% of the
stre&mbarik surfaces
covered by vegetation;
disruption of strsarnbaiil;
vegetation is very high;
vegetation has been
removed to
5 centimeters or lest m
Evcragc stubhie height

Vidth of riparian zone
>IE Tnctcis; huroac
actmticE (La., paAing
Sots, roadbedB, dea-cute,
lawns, or crops) have not
impacted zone.

Width of riparian zone
IZ-iSmstsre; human
actmfies bays myactsd
zone only minimally.

'Widfti of riparian eons 6-
luman

Actintiu have impacted
zone E great deal.

Width of riparian zoDe
<6 mstscc litflc or no
riparian vegetattdc due
to ̂ iuman activities.

Total Score

A40 Appendix A-1: Habitat Assessment a-nd Physico chemical Characterwation Field Data Sheets - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRABIBNT STREAMS (FRONT)

STKEAA-I NAME ^ <-J
STATION!? _ R]VERMILE_

LAT ^_ LONG

STOKETff

LOCATION j/G-'-iyh A,.nS'<y\^ "17C.C
STREAM CLASS

RWER BASIN ^-/-(/VVQ^-^L, C-f-<^Jt
AGENCY

'INYESTO3ATORS__5^t^ ^W^t(y1 ."' . tJ. -T ̂  dl c~- [(~~£3^/-\\
FORM COMPLETED BY DATE J~-Z_-tfr

TIME ____' AM. PM

Habitat
Farameter

Condition Category

Optimal Suboptlmat Marginal Poor-

.. Epifaunal
Substrate/
Av&Elabie Cover

SCORE

3rea(er than 50% of
;ubstratc favorable for
suiEaunri colonization
md fish cover, mix of
snags, submerged logs,
indercut banks, cobble
>r other stable habitat
ind at sta^e .to allow full
colonization potential
[i.e., logsfenags that are
not new fall and not
transient).

30-50% mix of stable
labilat; well-suited for
Eull colonization

potential, adequate
labitat for mantenancp

if populations; presence
>f additional substrate in
the. fortn ofncvfaill, but
ID; yet prepared for
colonization (may rate at
iiighen3 of scale).

10-30%mix of stable
habitat; habitat
availability less than
desirable: substrate
£requehtty'disturi>cd or
removed.

Less than 10% stable
habitat; Sack of habitat is
obvious; .substrate
uiutaUe or lacking.

2. Pool Substrate
:haracter'tzatioB

SCOEE

3. FooIVartablitty

SCORE

Mixture of substrate
materials, with gravel
and 5mi sand prcvalsnt;^
root roatE and submeigcd
vegetation common.

Even rmx. oriarge-
shallow, large-deep,
Einall-shallow, anall-
deep poote present

MiKturt of soft sand,
mud, or day; inud v\sy
be dbminajit; SDTIB rotit
mats and submscgcd
'egetation present

Majority of pools iarge-
deep; very few shallow.

All mud or clay or sand
bottom; little or ho Tool
mat; IIP submsrgcd
vegetation..

Shallow pools much
more prevalent feati deep
pOOlE.

Hani-panclay or
bedrock; no root Tnat or
vegetation.

Majority of pools small-

4. Sediment
t>eposition

Little or no cniargement
:of islands or point bars
and ICES than <20% of
the bottom atfecteti by
ssdimept deposition.

SCORE

5, Channel Flaw
Status

Water Teaches base of
both lower banks, sna
mmimal smount of
channel substrate is
exposed.

Some new increase in
bar formation, mostty
from gravel, sand or fme
sedmisnt; 20-50% of the
bottom affecteS; slight
deposition in pools.

Water fills >75% of the
available chanhet; or
<25% of channel
substrate is exposed.

Moderate deposi&on of
new gravel, ssiiS Or fins
sediment on old and new
bars; 50-80% of fee
bottom'affccted;
sedunsntdeposits Bt
obstTUcfions,
constrictions, and benas;
moderate deposition of
pools preyaicnt.

.Water filk 25-75% of the
available channel, and/or
TifSe substrates toe
mostly exposes.

Heavy deposits offtBE
Batcrial, increased bar
(fcvetopmeiit; mare than
80%offliEbdttoin
changing &eqnently;
pools a1roBS< absent due
to substantial sediroalt

deposifipiL

Yeryiftfle-n'aterii!
channel end inosfiy
present BE standing
pools.

P^. S<^v -A^

'Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, . Benthic
Macroinven. -ebrates, and Fish, Second Edition - Form 3 A-9



HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK)

Habitat
Parameter

Condition Category

Optimal SubopU mal Marginal Foor

6. Channel
AJterafion

Channelization or
dredging absent or
minimal; stream with
normal pattern.

SCORE

7. Channel
Sinuosity

SCORE ^

Tbc^cnds in (he stream
increase the stream
length 3 to 4 times
longer fhm ifjtjwas in a
straight line, (Note -
channel braiding is
considcrea rionnal in
coastal plains and other
low-lying areas. This
pBramcter. is not easily
rated in these areas.)

Some channclizatiDn
present, usually in areas
ofbridgc abutments;
evidence of past
cbannclization, i-e.,
dredging, [greater than
past 20 yr) may be
present, but recent
channelization is not
present.

The bends in the stream
increase the stream
length 1 h) 2 times
longer than if it was in a
straight line.., .

Channelization may be
extensive; cmbankmcnte
or sharing structures
present on both banks;
and 40 to 80% ofsb-cam
reach channelized and
disrupted.

The bends in the stream
increase the stream
length I to 2 times
longer than if it was in a
straight line.

Banks shored with
gabion or cement; ovcr
80% of the strearo reach
channelized and
disrupted. InStrcam
habitat greatly altered or

entirely.

Channel straiglit;
waterway has been
channeiizcd for a long
distance.

8. Bank Stability
(scorseach bank)

SCORS r O-B)

SCQK£^_{KB)

S. Vegetaffye
Protecfioc (scon
each bank)

Note; determine
left or right side by
facing downstream.

SCORE c? 0.5)

SCORE 6 (KB)

1C. Riparian
VegetattveZAne
Width {score each
bank riparian zone)

SCORE J?(LB)
SCORE A (KB)

Banks stabSe; evidence
of erosion or bank failBre
absent or minimal; little
potential for future
problems. <5% of bank
Effected.

Moderately stable;
infrequent, small areas of
erosion mostly hcaleti
over. 5-30% of baric in
reach has areas ol"

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods-

Unstable; many eroded
areas; "raw" areas
frequent aiong straight
sccticms and bends;
obvious bank sloughing;;
60-100% of bank has
crosianal scais.

More than 90% of the
fftrcambanl; sucfaces and
trrBnEiiialc riparian zone
covered by native
vegetation, including
trees, undtffstcwy shrubs,
ornonwoDdy
roacropliytCE; vegetative
disruption through
gazing or Tncrwmg
minimal or Dot evident;
almost all plants allowed
to grow naturally.

7&-90%-offr.c
rtreambanl: surfaces
covcrri by native
vegetation, but one class
of plants isr.otwell-
represented; disruptioii
evident but nat affectmg
fall plant growth
potential to any great
-extent; more than one-
half of ftc potential plant
shAblc height
Tcmainmg.

50-70% of the
strcambarik surfaces
covered by vegetation;
disruption obvious,
patches ofbare soil or
closely cropped
vegetation comroon; less
San one-half of the
potentia! plant stubble
height renainin&.

LcsslhTO50%of{he
streanftaiA surfaces
covered by vegetation;
disruption of sfrcwbarik:
vegetation is yery high;
vegetation has been
remoyed to
.5 cenfimetCTs or. less is
average stub'ble height

Width of riparian zone
>I 8 Tnstcrs; lunnaa
BctfvitieE fi.&., -parlang
iots, roadbeds, clear-cuts,
lawns, or crops) have not
impaGtefi zone.

Width of ripaii&n zone
12-tB meteis; human
activities havs impacted
zone only minimany-

'Wtdfe of riparian zone 6-
12 meters; human
&etivities have impacted
zone a. great deal.

Widfh of riparian zone
<6 astcis: Tittle or no
ripariab vegetstion due
to human ictivities.

Total Score /Z<^

A-l 0 Appendix A-l: Habitat Assessment and Physicochemical Charactemafion Field Data Sheets - Form 3
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HABITAT ASSESSMENT FtELD DATA SBEET-LOW GRADIENT STREAMS (ERONT)

'LOCATION yLn^-i-i <^'yx/<^ . - i.TSTREAM NAME -^ ̂ "
STATION,^ RWERMILE_ S-IKE/Ai CLASS

LA.T. LONG. MVER BASIN V^./'rAo^-l-i-N Cr^-A-. K-
STORBTS AGENCY

INVESTIGATORS :t ft i k^JW -. (^.r-oc^ . t<M^i
FOKM COMPLETED BY ^

DATE
TIME AM ru

REASON FOR gURVEY

Habitat
Parameter

Condition Category

Optimal Sufaopdmail Marginal Poor

1. Ep'lfaunal
Sabstrate/
Available Ccver

ireater than 50% of
;ubstoate favorable for
;mfauna1 colonization
ihd fish coven mix of
snags, submerged logs,
indercut banks, cobble
>r oihtr stable habitat

md at stage to allow fytl
;olonization pDtcntiaI

i.e., logs/snags that are
not new fall and not
transient).

30-50% mix of stable:
habitat; wstl-syited for
fiill cdlonizalion

potential:; adequate
habitat for maintenance

of poplil ati ons; presence
of additional substrate in
the form of newfall, but
nbtyctpreparct! Tor
colonization (may rafc at
tiigli end of scale).

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently distuAed or
removed.

Less fean 10%. stable.
tsbitat: lack of habitat is
Ayious: subsh-ate
instable or lacking.

SCORE

1, Foot Substrate
Characterization

yfixture ofsubstra. te
materials, with grave)
and fins sand prevalent;
roolroats and submer-ged
regelation common.

Mixture ofsott sand,
mud, or clay; mud may
be Sominant: soms roQI
mats and submerged
vegetation present.

A1I muti or clay pr sand
bottom: little or no root

mat; .no submerged
vegstation-

SCOKE

S. Fool Y&rtabiiity

^SCORE

4. Sediment

Depcsi&on

Evqn mix afbrgc-
sbaliow, large-dcep,
EmaII-shaIltW, smal!-
deep -pQDfe present.

Little orno erilargcanedt
of islands or poirit bare
ssi6 iws fhan<'0y« of
(he. bottom alTected by
sedimsnt dcpDsitian.

Majority of pools large-
deep; very few shallow.

Some new tncreasc in
te formatioii, Tnostly
from gtavel. sand oriine
sediment; 20-50% of the
bottom affccteS; slight
Bcposition in pools.

SCORE

5. Channel Flrw
Status

SCORE

Water reaches base of
bafti lower lianls, and
inititroal amount .of
chaiind substrate is

exposefi-

Water fills >75% of the
avanable channel; or
<2S% of channel
substrate is exposed.

Uarf-panelayor
bedrock; no root mat or
'egetatjon.

Shallow pools miuA
more prsvalcrit. thah deep
pools.

Moderate deposition 01
new gravel, ssnS or fine
sediment on old anti new
bars; 50-80% of the
bottom aSecteii:
scduncat tieposiis at
obstructions,
coiistrictions, and bends;
raodeiate depositioffof
pools prevaicnt.

Water fins 2S-75% of the
EvaRabIe channel, an3/or
riffle substrates are
mostly exposed.

IssroaB-
shatlo'w Dr pools abseal.

Heavy OspositE ol line
material, increased bar
development; TRPFC {ban
80% offtic bottom
riianging 6ei}uen8y;
pools almost absent due
to substantial sediment
-deposititrti,

Very little WBtsr in
cbaimd and mosfiy
present as standing
pools.

}rc^^^^ ^^-\

'Rapid Bioassessmenf Protocols For Use in Streams and Wadea. ble Rivers: Periphyton, Benthic
Maaromysrtehrates, and Fish, Second Edition - Form 3 A-9



HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK)

Habitat
Parameter

Condition Category

Optimal Suboptimal Margioal Poor

6. Channel
A-lteraf'iDn

Channelization or
dredging atiscnf or
TTU'nimaI; stream with
normal pattern.

Some channelization
present, usualiy in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present

Channelization may be
cxtc-nsivc; cnnbantonmts
or shoring structures
present on both banks:
and 40 to 80% of stream
reach channeliz. td and
disrupted.

Banks shored with
gabicm or cement; over
80% of the stream reach
channeUzed and
disrupted. Instream
habitat ereatly . altered or
removed entirely.

SCORE

7. Channel
Sinuosity

SCORE

8. BankStabUity
(scare each bank)

SCOR.E 3 (LB)
SCORE £ (RB)

S. Vegetative
FrotecQoB (score
each baric)

'Note; dtstemanc
left or right sidt by
facing dowiistream.

SCO'RE. ^<1B)
SCORB .6 (KB)

1C. Riperiac
Vegetfliive Zone
Width (score cacb
bank riparian zone)

SCORE _^_(LB)
SCORE 3 (KB)

The bends in the Etrcam
increase the stream
length 3 to 4 tunes
longer than ifit was m a
straight line, (Note -
cbaimel braiding is
considered normal in
coastal plains and oflhcr
low-lying areai- This
parameter IE not easily
rated in these areas.)

Banks stable; evidence
of erosion or bank failure
absent or minimal; YitQc.
potential for future
problems. <5% of bank
affected.

The bends in the stream
increase the stream
length I to 2 times
longer than if it was in a
sfraight line,..

The bends in the stream
increase the stream
length I to 2 times
longer than if it was in a
straight line.

Channel straight,
waterway has been
channelized for a long
distance.

Moderately stable;
infircqucrit, small areas of
erosion mostly hcakd
over. 5-30% of bank in
reach has areas Of

Moderately unstable; 30-
60% of bank in read has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded
areas; "raw* areas

frequent along straight
sections and bends;
obvious bank sloughing:
60-100% of bank has
crorional scare.

More than 90% of tfae
strc&mbanfc surfaces and
inimediate riparian zone
covered by native
vegetation, indudmg
tecs, undcistory shrnbs,
or noiiwoOdy
.macrophytes; vegetath'e
disnipfion through
grazing w mowing
inin'mal or not evident;
almost alt plants Bllowed
to grow naturally.

70-90% of fee
Streasibank surfaces
cevCTcd by nsth'c
vegetation, but one class
of plants is not weK-
represented; disruption
evident but not affecting
fell plant growth
.potential to any great
.extent; more than one-
half of tbs potential plant
stubble bright
Tcmammg,

50-70% of the
streambank surfaces

CDVcrcd by ye^ctation:
disruption obvious;
patches of bare soil or
closc5y cropped
vegetation cominon; less
than one-hal. f of (be
potentia! plant riubbic
height Tcmaining.

Lcss1i>an50%ofthe
gtreanfcank surfaces
covered by vegetation;
disniptiott of strearobank
vegetation is very high;
vegetation has been
rcinovcd to
5 centimeters or less in
average stubble height.

Width of riparian zone
>IE ineiers; human
activities p-t.j paifcmg
lots, roadbeiis, cleai-cuta,
IEWIIS, or cmps) have not
impacted zone.

Width of riparian zone
t2-l S Tnsteis liuman
activities have 'impacted
zone only minimally.

WidfliofTiparian zone 6-
IZinetsTsiliurnan
activities have impacted
zone a great deal.

Widfli ofnparian zone
<6 ineters: iitfic or no
riparian vegetation due
to buinan activities.

Total Score liT-_
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HABITAT ASSESSMENT FIELD DATA SBEEET-LOW GRADIENT STREAMS (FRONT)

STREAM NAME "IT LOCATION Ky^. s~f'i ©..viiS .oisA^ -- J~<.;.G.

STATION «_ ^ RT/BRMILE^ STREAM CLASS

LAT^ LONG. RIVBR. BASIN ^ ̂ y^ t>J+ ̂  C^%. ^_. {.t-
STORBTi? AGENCY

5.^<y^ fZINVESTIGATO.RS >.k,-^,\ Vi/.»t>./(-l><.Sf- ."ff
FORM COMPLETED BY iSW^- DATE S'-Z-O'S

TIME , AM FM
REASON FB^URVEY

Habitat
Parameter

Condition Cetsgary

Optimal Suboptimtt Marginal Poor

I. Epifauaa}
Substrate/
Av&itable Cover

SCORE 11

Grericr than 50% of
subsbate favorable for
epifaunal calomzation
and ftsli cover: mix of
mags, submwged logs,
undercut banks, cobble
or other stable habitat

and atsta^e to allow full
colonization potential
^i.c^ logs/snags Ihzt are
n2$ new fall and not
transient),

30-5&%mixDfEtaMc
habitat; well-iuitcdfor
full colonization

potential; adeguate
habitat for mamtenance
of populations; presence
of additional substrate in
the form of rwwfall, but
not yet prepared far
CQlonizatian (may rate at
higti end of scale).

10-30% mix Of stable
hAitat; habitat
availability less than.
desirable; subsbate
frequently disturbed or
removed.

Less than 10% stable
habitat; lack of habitat is!
obvious; siAsb-ate
unstable or lacking.

Z. Peal Substrate
Chara cterizaiio n

SC03RE

S. tool Variability

SCOEE [^

Mixture of substrate
materials, with gravel
and fitm sand prevalent;
root. inats ah3 subrasrgcd
vegetation common.

Even nux oflargc-
ebaliow, largc-deep,
sinaU-shaIlow, sroall-
deep pools present

Mixture of soft sand,
mud, or c\zy, mud may
be domioanc, soms root
mats and submsrged
Vtigetation present

Majority Of pools large-
flccp; very few stiallow.

All roiid orciaym-sand
bottom.'littte DrTio.root
roiit; no submsrged
vegetation.

Shallow pods much
more prevalent than d&ep
pools.

Hard-pan clay .or
bedrock; no Tool mat or
vegetation.

Majority of pools small-
shallow or poals abscat

4. Sediment
Depitsition

Littlt or no eanlargcment
of islands orpointbais
an3 iess .thac-<20% of
(he bottom atTected by
sediment deposition.

Some new increase in
bar formation, mostly
fi-om gravel, sand pr .fine
Staiimsnt; 20-50% of the
bottom affected; sl'tgfat
licpasttion in pools..

Moderate deposition of
new gravel, sanfl orfine
scdtraant on old and new
bais; 50-80% of the
bottom affected;
Ecdimsnl deposits st
obstructions,
constrictions, end bends;
moderate deposition of
pook prevalcnf.

Heavy deposits of fine
material, raia-eased'bar
(fcvclopmerit; mpre than
80% of the bottom .
changing frequeritly,
pools almost absent due
to substantial scdicnsnt
deposi&on..

SCOKE

5. Channel Flow
Status

SCORE

WalB-Teacbes bast of
both lower bante.aofl
minimal amount of
channel substrate it
exposed.

Water fills >75% of the
available cliannel; or
<Z5% of channel
substrate is exposed.

Water fills 25-75% of (he
Bvaitablc channel, and/Dr
riffle substrates are
most))' crposed.

Very Kttle .water in
cbannd end mostty
present as stanSmg
pobk.

"..e. 5 ^~v ̂ ~(~\ a\-\

Rapid Bio assessment Protocols For Use in Streams and Wadea.Me Rivers: Periphyton, Benthic
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK)

Habitat
Parameter

Condition Category

Opfimal. ;i'inal Poor

6. Channel
Alteration

ChannclizatioD or
dredging absent or
minimal; sbrsam with
normal pattern.

SCORE

7. Channel
Sinuosity

SCORE

S. Bank Stability
(score each bank)

SCORE _"_(LB)

SCORE _^ (KB)

The bends in the stream
increase the stream
length 3 to 4 &IKS
longer than ifU was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and othcr
low-lying areas. This
parameter is not easily
rated in these areas.)

Banks stable; cvifimce
of erosion or bank failure
absent or mimroal; Ittttc
potential for future
problems. <S% of bank
affected.

Some channcUzation
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
cbannclizarton is not

present

The bends in the stream
increase U>e stream
length I to 2 times
longer than if it was in a
straight line... .

Channelization may be
extensive; cmliankments
or shoring structures
present on both banks;
and 40 to S0% of stream
reach Aannetized and
disrupted.

The bends in the stream
increase the slrcam
length I to 2 fimes
longer than if it was in a
straight line.

Banks shored with
gabion or ccmsnt; over
80% of (he stream reach
channelized and
disruptefi. Insfreann
habitat grea. fly altered or
removed entirely.

Channel efraigTit;
waterway has been
channelized for a long
distance.

Moderateiy Etablc;
infregueat, small areas of
erosion inosfy healed
over. 5-30% of bank in
nacb has areas of

Moderately unstable; 30-
60% ofbaiA in reach has
zrcas of erosion; high
erosion potential during
floods.

Unstable., many eroded
areas; "raw" areas
frequent along straight
sections anfl bends;
obvious bank sloughing;
60-S005torbanl;lias
erosiona) scare.

S. Vegetative
IProtecfioB (score
each bank)

Note: detetmine
leftorrigtesidcby
facing downstream.

SCORE I CLB)

SCORE _1 (KB)

More feaii 90% of,fiic
EtTcainbarik: surfaces and
inunrfiate riparian wm
covered by irath'e
vegetation, incluffuig
trees, unticTStoty shrubs,
ornonwoody
inaciopbytes; vegetative
disruption '{tirough
grazing or mowing
minimal or -nee evident;
almost all plants allowed
to grow natuialty.

?&-90%ofthe
stTKunbantt surfaces
covered by native
vegctafem, but one class
of plants fer.at wcll-
Tcoreseirted; disraption
evident but not affecting
full pirnt growth
potential to aiy great

! -extent; mpit thai! one-
half of the potential plant
stnlibk height
Tcmaaung.

50-70% of the
strcainbanl; surfaces
covered byTOj;etaticm;
disruption obvious;
patches ofbaresai! or
closely croppcii
vegetation common; less
(ban Dnc-balfofthc
itrtential plant stubble

Lessfean50%nfthc
straatnbank stfffaces
covered by vegetatipn;
disruptioB ofstrearrfcaDk
vegetation is voy high;
vegctaiioD has been
Temovcd to
S centimeteB or less m
svcrage sbAble licig^it.

10. Ripartan
VegetafiveZOTC
Width (score cad
bank riparian zone)

SCORE _1 OS)
SCOR5A (KB)

Widft ofripanan zone
>18 cactets; human
actirities fi.e,, parlang
tote, roadbeds, "clear-cuis,
iawns, ar crops) teve not
rmpacteS zone.

Width ofripanan zone
12-18 jasters; huroan
sctmfies havr inysctsii
zone only ininiroalty.

Width of riparian zone . 6-
12 roeters; bunan
activities have impacted
zooe s great deal.

WidEh of riparian zone
itflc or no

riparian vcgetafion due
to human activities.

Total Scare. LU_
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HABITAT ASSESSMENT FEELD DATA SHEET-LOW GRADIENT STREAMS (1<T&ONT>

STKEAMNAME ! \i. ~) --' Pr<.5 ,
STATION # . _RWEmiLE_

LAT ^ ,_LONG _

STO.RET #.

LOCATJQN [Cr\^-j^<, ^^ ~. ^-0
STREAM CLASS.

RIVERBASEN ^Qsr^QyAk Cy-C?JC
AGENCY

"BWESTfGATORS - ^,^j \^^}^, J - f5^A ^^ / __
FORM COMPLETED BY DATE S-3--8? /-

TIME _, , , _. _ AM PM
REASON FOR SURVEY

Habitat
Parsimefer

1. Epifaunal
Substrate/
Available Cover

SCORE ii
2. Pool Substrate
Charscterlzatica

SCORE

S. Pool Variaba'lty

SCORE . {0

4. Seffimenf
DepwtScH

SCORE ;4
5. CbaBceI Flow
Status

SCORE It

CoaditioB Cetegory

Optimal

Greater than 50% of
.
substrate favorable for
cpifaimal colcmizafion
and fisl) cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at.s.tage to allow fall
col onization potential
[i. e., logs/snags thai are
B&I tiew fall and not
transient),

Mixture of substrate
materials, with gravri
and firmsand prevalent;
root mats and subroerged
vegetation cttmmon.

Bvcn mix Dflargc-
shallow, large-deep,
smaD-shaItow, small-
deep pools present

Little or no enlargdneirt
of islands orpoitrt bars
and 'less than <20% of
fhc bottom affected by
sediment deposition.

Water Tcariiss base of
both toWErbanTcs, and
minimal amount of
channel substrate is
exposed.

Suboptimil

30-50% mix of stable
habitat; w&ii-suited for
full colonization

poten. tial; adequate
habitat for loamtenanct
of populations; presence

istratc in
the form ofnewfall, but
not yet prcparcd for
colonizafirin .{may rate at
high end of scale).

Mixture of soft sand,
mud, or clay, mud may
be (iominant; some root .
mats and submsrged
vegetation present.

Majority of.pools largc-
deep; very few shallow.

Some new increase in
bar fortnation, mcstly
from gravel, cand or fine
scSiment; 20-50% of the
bottom affected; slight
deposition in pools.

Water fills >75% of the
available cbaaurel; or
<U% of cbannd
substrate u exposed.

Marginal

10-30% mix of stable
habitat; habitat .
availability less than
desiraMc; substrate
frequently disturbed or
removed.

All mud or clay or sand
bottom: little ar ho root
mat; .no gubmcrged
vegetaticHi.

Shallow pools mucli
more prevalisrit firah deep
.pools.

J_ __J_

Moderate dcposifion of
new gravel, saiiB or fine
Ecdimsat on aid end new
baES;50-8&%Qf&e
bottom affected;
sediment ScposEts at
obstracfions,
constrictions, and tends;
moderate depasifip& of
paols prevaYcaL

Water fills 2S-?S% of the
avutablc channel, and/or
rifBc substrates are
mostly exposed.

Poor

Less than 10% stable
habitat; lack of habitat is
obvious: substrate
unstaHcoriacldng.

Hard-pm clay or
bedrock; no root mat or
vegetation.

Majority of pools small-
shailo-w or pools absent.

Heavy deposits of fine
material, mcrea. sed bar
development; more than
S0% of ftic bottom
changing &i;quently;
po0}s almost absent due
to substantial sediment
deposition.

Very little water-ill
channel and inosfly
present ,as standing
pools.

- Pr&s^-r^-h o^ p^^n4i^^ ^ f'ff^.cl^^
a^- (okJ^ ^^4^0^ Qf- ^c^ck ^

^ co^-'

0^

\^St-J~.

^^.

^L/+ S

c

-< 0 f II ^v-, in )/'Q-A^C. L-v ^/-^
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK)

Habitat
Parameter

Condition Category

Optimal Suboptimal Margiaal Poor

6. Cliannel
Alteration

Channelization or
dredging absent or
minimal; stream with
normal pattern.

Soinc channelization
present, usually in areas
ofbridgc abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
(Aannclization is not
present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% ofsb-cam
reach channelized and
disrupted.

Banks shored with
gabion or cement; over
80% of ttie Etreain reach
ebannciized and
disrupted. Instreain
habitat greatly altered or
rernoved entirely.

SCORE /y

7. Channel
Sinuosity

Tlic bends in the Efrcam
increase the stream
length 3 to 4 tiroes
longer than if it was in a
straight line. (Note -
channel braiding u
considcrcii nonnal in

coastal plaiiu and othn-
low-Iymg areas. This
parameter is not easily
rated in these areas.)

The bends in the stream
increase the stream
length I to 2 times
longer than if it was in a
straight line,.,.

The bends in the stream
increase the stream
length I tt> 2 times
longer than if it was in a
straight line.

Channel sb-aight;
waterway has been
channeltzed far a long
distance.

SCORE (3

8. BankStability
(score each bank)

SCORE 1_(LB)
SCORE f fRB)

?. VegetaBye
ProtecfioB (score
each bank)

Note: determine
left or right side 'by
facing downsb-cam.

SCORE _(LB)

SCORE _1{KB)

10. RipariaB
Yegetaftvt Z-one
Width (scare eacli
bank riparian zcme)

SCORE _19-&)

Banks stable; evidence
of erosion or bank failure
absent or minimal; tittle
potential for future
problems. <S% of barf;
affected.

Moiicrately stable;
infrequent, -smal! aj-cas of
erosion mMfly healed
over. 5-30% of bank in
reach has areas of

Moderately unstaTrie; 30-
60.% of bank in reach 'has
areas of erosion; high
erosion potential during
flooiis.

Unstabic; many eroticd
areas; "raw" areas
frequent along straight
sections and bends;
obvious hank sloughing;
60-100% afbaDkfas
crosional SCST&;

Marc tha 90% of the
strcambank surfaces and
immediate ripariaii zone
covered by nafive
vegetation, including
trees, unAcistory shubs,
or-nwiwoody
macropihytes; vegBtafivc
disniption Ihroagh
-grazing or mowing
roinimal or not evident;
almost aB plants allowed
to groWTianaaIly.

70-90% of fee
streambank surfaces
covered by native
vegctaticm, but one; class
of plants is r.ol well.
TBprcsented; dismption
CTidcirt but not affecting
full plant growth
potential to any great
extent; more than onl-
hitf of the potciifial planl
stubble 'height
Tsinammg.

50-70% of&e
sb-CHmban); surfaces

covered by .vegetation;
disroption almouE;
patches ofbare soil or
closely cropped
vegetation common; less
{ban onc-baif of &e

it stubble
icight Temaining.

Less fean 50%!offhe
streainbanl: surfaces
covered by vcgetatioR;
d'tsruption ofEtecarobank
vtgctaticm is very high;
vegetation has 'been
removed to
5 cenfansters or less in
average stubble height.

Wdfc ofripariaa zone
>I S -meiers: humaa
activiriee (i.e., pariang
tote, roadbeds, clear-cuts,
Igwns, or crepE} bave not

impacted zonre,

Wdthofnpaniai zone
12-18 meters liurmn
acSviticB bav; inipaeted
ZDBE only mmiinany.

Width of riparian zone 6-
luman

a&tmlics .have impacted
zone a great deal.

Width of riparian zone
<6 Titctsrs: little or no
riparian vegetation due
to hnmaii sctinfaA-

Total Score H^
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BABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (FRONT)
STREAM NAME ^.-'S ~ i I^S,
STATION if _ RT/ERMILE.

LAT^ LONG __
STORETl?

LOCATION VL./-| <,-{-) <^y^. f^/\. g) .. - J~CC
STREAM CLASS

MVER BASIN ^ <aJ^ p^<W^-^. C^ ̂ .£. 1,C-
AGENCY

INVBSTIGATORS ${U/~^ 1-^ U&O ̂ 0^§ - -. tSr 0 ci<L (';^_<^t
FORM COMPLETED BY ,-} , , // DATE S '~. oL-}<>6

TIME _: AM ?M
REASON FOR.SUKV6Y

Habitat
Parameter

.. Epifsunal
Substrate/
Available Cover

Condittoa Category

Optimal

SCORE <0

Greater than 50% of
substrate favorable .for
epifaunal colonization
and ftsb cover: mix of
snags, submerged logs;.,,
undercut.baulcs, cobble
or other stable liabitat

and at stage to allow full
colonization potential
fi.e,, logs/spags that are
not new fall and not
transient),

(0-50% mix of stable
sabitat; well-saited for
5itl colonization

iolential; aAcijuatc
labitat for maintenance

>f populations; presence
>f additional substrate. in
the form of-ncwfall, but
lot yet prepared for

colonization (may rate at
htgh end of scale).

Z, Pool Substrate
CharaeterizaKoB

SCOEE

S. Fool VanaWity

SCORE t 0-

4. Sediment

Deposition

Mixture ofsubsfra-te
roateriitis, wife grsvd
and firm sand prwatsnt;
root mats .and submcrgeii
vegetation common.

Even mix oflffl-ge-
shallow, large-deep,
sroaU-sbaHow, small-
deep pools present

Litteomo enlargement
of istands or point bars
and \css than <20% of
the bottom affected by
sediment deposition.

SCORE

p/'^5<r~ \joJ"\o^

>^ fC-^t/V-h ov-\

Suboptimaf Marginal

10-30% mix of stable
habitat;'habitat
availability less than
desirable; substrate
frequently distuAcd or
removed.

Mixture of soft sand,
mud, or c\ay, ximS may
bsiiormnant; sosw root
mate and submerged
.vegetatioo present

>lslarge-
deep; very tew shaUow;

Some new increase m

bar formafiDti, masfly
from gravel, .cand or fine
sediment; 2&-50%<sftt>e
bottam affecteii; slight
dqiositionin pools.

Very Ittftc .watcr in
channel airiTnosOy
present as standins
pools.

Waba- finE 25-75%.ofthe
avaiiablc cbsnnel, and/or
riffle substrates are
Biosfty exposed.

Water fiHs >75% of the
evailstblE cbannct; or
<25% of channel
substrate is exposed.

Water reaches base of
both lower banks, and
mimmal amount of
channel subsfratc is

exposed.

5, Channel Flow
Status

A.11 mua or clay pr sana
bottom', little or ho root
mat, -no submsrged
vegetation.

Shallow pools inucn
more prevalent ffiah 6ecp
pools..

Moderate deposition of
new gravel, sanfl or fins
sedirosnt on Bid and new
bais;50-SWiaffac
bcsttotnafected;
sediment deposits at
Dbstruc&ons,
constricfion&i and bends;
moderate deposition of
pools prcvBlcnt.

Poor

Less than 10% stable
habitat; lackof habitat is
obvious; sulistrate
unstable orlacking,

yaro-pan clay or
bedrodq no mat mat or
vegetation.

frtapniy oipoois smait-
sliallawar pools absent.

Heavy deposits of fine
natcnal, .increased bar
deyclopment: more ftisn
80% of the bottom
changing {recjueiitty,
pools almost absent due
to substantial sediment
dcpositioii.

Y

0

)b-^. (A"h <\. | ^0^>y\S+Y^a^k^^
)GY^ [ o0 S+(

Rapid 'Bwassessment Protocols For Use in Streams and Wadsa. ble Rivers: Periphyton, Benthic
Macromvertebrates, and Fish, Second Edition - Form 3 A-9



BABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK)

Habitat
Farameter

Condition Category

Optim al imal Marginai Poor

6. Chacnd
Alteration

r\ p r &.p

Channelization or
dredging absent as-
minimal; streann with
nomial pattern.

SCORE 14

Some chaiinclization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater dan
past 20 yr) rmy bt
present, but recent
channelization is not
present.

Channetization may be
extensive; embankments
or shoring structures
present on boih banks;
and 40 to 80% ofstream
rcacVi c^ianncVtz. Gd and
disrupted.

Banks shored with
gabion or cement; over
S0% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

7. Channel
Sinuosity

SCO-RE

The bend; in the streajn
increase the Elrcsm
Icngth3 to 4 times
longer thai if it was in a
EbTUghtlinc. (Note -
channel bra.iding is
considered normal in
coastal plains and other
low-lyin^ areas. This
parameter is not easily
rated in these areas.)

The bmdE in the stream
increase the stream
length 1 to 2 times
longer than if it was in a
straight line., .

The bends in the stream
increase the stream
length 1 to 2 times
longer than if it ws in a
straight line.

Channel straight;
waterway hasten
channelized for a long
distance.

S. BankStabtIHy
(score each bank)

SCORE __(LB)

SCORE ̂L-(KB)

Sanfcs stable; cvidCTicc
of erosion or bank failure
absent or minimal; little
potential for fnbtre
problems. <S% of bank
aSsctcd.

Moderately stable;
infrequent, small areas of
erosion inostly licalcd
over. S-30y» ofbank in
reacb tias arias of

Moticrately unstaUc; 30-
60% of bank in resell has
areas of erosion;-higli
erosion potential during
floods.

Unstable; many eroded
areas;, "raw" areas

frequent along straight
Ecctions and beiids;
obvious ban}; sloughing
6&-100%i>fbai&b2s
crosioca} scare.

?, Vegetafive
Protection (score
each bani;)

Note: detennio.c
le&orrigtitsidcby
facing .downstream.

SCORE ̂ _(LB)

More than 90% of the
streambaik surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, -undcTstoiy shraibs.
wnow/ooSy
inacrophytes; vttgetetn'e
disruption through

-grazing or mowrog
minima} ornot erideot:
almost all pteits atlowcd

to grow natinalfy.

70-90% of the
streambanfc surfaces
covered by native
vegetation, 'but one class
of plants is Tiot well-
leprcscnted; disruption
cyidentbut Tiot aBcctmg
fan plant growth
potential to any great
.extent; more than we-
half of {be potential ptant
stubble height
Temanmg.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation cotiBncm; less
than one-half of the

leight remaining.

Lcssftini50%Dfflw
strearribarik surfaca
covered )ry vegetation;
disruption of strearrteanl:
vegetation is very high:
vcgetetioB has been
removed to
5 centimefcrt or less in
average saibbk height

SCORE.A (KB)

10. Riparian
YegetafiveZone
Wtda (score each
bank riparisn zone)

SCORE _cf_(LB)
SCORE jf_ (RB)

Widfii of riparian zone
>lETnetcTE;humaE
acfrrities fi.t., .parldng
lots, Toaabeaa, cleai-cuts,
tawnE, or crops) hsvc not
impacted zoiic.

Widtiiofripaaaii zone
12-18 raetCTs; human
acrivitics hays inipacted
zont only nunimally.

'Vidfhofripanaa zone 6-
I2metsrK'buman
activities have impacted
zone B great deal.

Width of riparian zone
<6 rosters: little or no
riparias vegetation flue
to human acfinties.

Total Score f37

A-l 0 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3







Stream Assessment Form (Form 1)
Unified St. refim fViet.hodoloqy for usy in Vii-gjnia

T"
Project if

3935

Project Name

For use in wacfeable channels classified gis intermittent or perenniai

Cow-^rdm

Class.

Kristiansancl

Narne(s) of Eva!uator(s) Stream Name and Informat'on

locality

,.ICC

HUG

02060208

Oate

F3. 2. 0S

Impast/SAR)
length

68S

impact
Factor

Tributary to Yarmouth Creek

1. Channel Condition: Assess rhecros^-s^ction c!';he srii?a:;'?ricFr'ay3ii'no corctitton 'sryyicn. dug'auat'on'
Cui'nifunq) C-it<-

Channel

Condition

Optimal

Very little incision 01 active erosion: 80"
100% stable b-nnks Vefletative . 'iuiface

protection ornalural rod<. prominpiil

(90-]00°/. ;. AND/OR Stable point
bars/bankfufl benches are pifsenl

Access to (heir oriyinal noodplain of

Fully de'/Plopeci wide banhfull benches
Mid-channel bars. and {cans'/erse bars

Few. Transient sediment deposition

covers less than f0r. of boltom.

Suboptimal

1__. ______..... -..,..

Slightly incised, few areas of actiye

erosion or unprotected nanl^s. Maioritv
ofbanKs are stable (60-80^)

vegetative protection or natuial (O';.h

prominent (60-80" I AND/OP
Deoositional fe^lures coiilribule (o

stability. The bankful! and low flow

chonneis ^e welf denned Streflin likely

has access to hgnkful! beiKhes, or
newly developed floodplains nfong

portions ofi. he reach. Trdnsient

sedimpnt covers .10-40"' oM-he stream

bot'.om

2.4

Marginal

Often incised, bul less thgn Severe or

Poor. Banks more .stable lh.in RevRi'"?

or Poor due lo lower bank slopes.

Erosion may be pr^enl on '10-60", 01

boih bnnks VcQelaiive proteclion on W\

W:-'- of bank?. Sire a mh sinks m^v

^verlicat or unclefcut AMO. /OR 40

6R". of stream i? covered bv ^ediinent

Se'timent mav b" ietTipor?irv. 'lraii5ien{

contnbuie inslabililv. Oeposii.ion that
contributp to ?l£tbiiity. may be

forming/present. AND/'OR V-shapeU

channels ha"e 7??QRt?(ive pro[i?clion on

> 40r'i ofi. he b,nnk? add depr^iliona!

fealui'p? which contribute 1. 0 si. nt-'^lv

Poor

Overwidenei.i/'inci.sed.

Verticnlly/lateralfy unable. Likely >.o
widen furdier. Mfiloritv of bo(i'i b?nk?

are near '/eilic. il Erosion f.iresent on 90-

BO'.. ; oftenk'i. V^geiative prated. ioi1
pi-ftse'it 011 20. 40r", of b?nks. niir! !5

insufHcienl 1. 0 pre'/'-'nt erosion. AND/OR

60-80°" ofih^ slrenm is '.-ovei'ed bv

serliineiil Sorlimpnl's

lemporaty/h'ansient !H naiuie, anc!
contnbulino to instabiiity AND/OR V.

shai.iRcl crtgnnel? tuive '/eaetpti-'e

protection is Dreseni on > 40°r> of the
banKs and sl^life seij'mpiil . lcpo^ilion is]

ateert.

16

Se"ere

Deeply mci-iKd (or excavated).

vyf1ica!/!£itcrai instability Severe
'ncisiud now r-ontainsd withfn the
br inks. Sti"ambud below average

. o'jfing depth 'najonty of bpnks
«irtk'al/!mdercLit. Vegetative prolection
pi eyunt un less dian 20% of banks. i5

not prc/ciiting eroiwn. Obvious bank
^i"i. ighin(. j present. Erosion/raw banks

'jn 80-100%. AND/OR Aggradiiig
';li?. ][!ne! tiiGstRrf. han 30^ of stream

bc'ij is ';o'/Gr(:'d by deposition.
wihibutinq ty instabilily. Muitiple

iliroad char'nqls gnci/or ^ttbtenaiiean

llnw
Cl

.!.8

2. RIPARIAN BUFFERS: Assess bom bank's 100 font np^n^n .wa'1- qiong th? "nt!fR ?AR {rougn rr'^asurfim^nts of iengT^ .Si .wiilfh may ̂F-. /K.nep^pfp;

Co"^'tion^! CstRgwy
Suboptimal

Riparian
Buffers

Condition

Scores

Optima]

Tree slralum (c)Ui > 3 inches) i^resenl
with > 60rl tree canopy cover and a

nor^malntqinert iinrlprslory. Wellacds
located within [he ripai. an aieg$

1.5

Higti Suboptimal:
. Riparian areas wlth|

tree siratum (dbh >|

inchfis) presRpt.
ii!h30'. lo60%

FRS ranopy cover

anrf confnining both]

hsrriaceous and

shruti layers or q

non-maintaineri

unriersfory

High
1.2

LawSuboptimal:
Riparian areas witf

tree stntum (dbh >

3 inchRSl prese-t.

with > 30', tree
canopy covRf qnrt ?

maintained

i. indfir^tory. R(
CU'OVRr (flRIT

^nl!

Low

1.1

iVlarginai

High iViarginat;
Nun-maintainc'd.

dyn^f? herbacciuus
vouetation with

uther s shrub lyyer

ura free layer (dbh
- 3 inches)

pi'Escnt. with --. 30%

High

Low Marginal;
Mun-mgiiitdififd.

dense herbaceous
.

'"gRfatiun ripanai

areas lackiny shrub]
ind tree stratum.

ligy producliufi
ponds, opEin water

If present. [I-RC
stratum (dbli ~-3

will] <30', t[EF
canupy cover wH

Tiainlainyd

iinderslun

0. 85

Low

0. 75

Delineate riFarian areas ̂ lonq eacn stream bank in!o Condition C-ylegQnes and Cmditicn scores us'ng the d"scriptDrs.

Determine squgre i'ootaae for each by rrieasuring or esmnaE'ng lefigth anc'i wi'.fi. h C3!;:ul3tors sra provided for you '^elo'A

Enter fhe % Rioariait Area and Score for each riparian category in [he blocks below

Poor

High Poor; Lawns.
mowed. and

maintaiuGd areas.

riiireonES: no-till

crypl^nd: actively
grazed pasture.

spais^ly '/"getatc'.l
nun-maiiitained

area. recently
seeded and

r;u nips rable
condition.

High

Low Poor.

IrnperviuLis
.-'urfacss. mmc?

spoil lands.
deinided surfaces.

row crops, active
feed lots. trails, or

oth oi uumparablG

Low

0.6 a.5

Ensur" !h" sums

of'?'. Riparian

Blocks equal ! 00

Left Bank
;.; Riparian Arpa? ] t00% 100%

RB - outer parking lot; 1-B
.. woods  

ISlim% RA'Scorns-0,0[;.^

1. ZO

Cl

1. 10

1NSTREAM HA BITAT: Van^ 3ijbs;rate sizes, wgtar VR'OC!TV and oentH^' woocfy rind l99fy c1e!. >n&. sra^ie subsTrat"' iow -5mt?e^efJne9s; sharie. utide''cu1

nKs root mars SAV nfFip ooofe complexes steole Fegiures

NOTE;3»

Instream

Habitat/
Available

Cover

Score

Optimal

[Habitat els'ments are typically present in|
greaterthan 507r; of the rca^h.

1.5

Con <:titi9n9t! 9^^.° Ct
Suboptirnal

Stable habitat eIemL'nts are iypiuatly
present in 30-50% ufihe reach =ind gif

adpquatc for maintenance- nf
DODLilations.

-1.2

Marginal

Stable habrtat eIefTi"nls are iyprcally
prescnl in 10-30% . -if (lie reach gnd yre

pL'pulatiL'ns.

0.9

Poor

Habitat elements listed above are

lacking or are unstable. Habitat

than 10% r.'fthr; re^ch.

0.5
3L
0. 90



Stream Impact Assessment Form Page 2
C.twjr<i)iiCl;<;-, -':

4. CHANNLL ALTERATION: b(''^.:inr'.rG, l'..̂ , >f;n i^r^j a^'. cr^p. ^itXjn^ . -if .. 'nnci. -;ip OI, ;(:KS ^irifQrifiuifKi , ir cnrinn. --i cri/iiinrtliprtti^i; r-iiin-'jnl"M-;tis

spoi l uii(-3 t.. '. xistr><;lions hutjslock

(\om^\ol^J^^l(l{^l}1y.

N(~)TLS>

Channel

Alteraiirii

SCORE

Nefllkjlbla

^h^mii^/riiimi. diddijiiiij . iltdiiill^i) '

1.5

Mi no I

I .-SS Illrill .''U*',;. ill

lie .stnwii rrtiicli is

li.si iipi&ri hy any nt
Hlrt ^tlcill^l

illK prllrill'lt-.ltir

1.3

ll|lll). ll. y .lll> ,
llir. ("hj iii. ril

Moderaie

;, 1 li.; dlly

ihc iiiii

. ]i, lU,il
^tl(-L)[

illKillll [lie tl

[lilll^ill t1<. r. lii

iei..uvfci. iJ

U.9

RO .. JU"', ^1 , -;, i..l

li. iiiir-;ll/t>.

llDUiltll
.ili^iin 11

d7

yevccs

^irt. -i^i \fi^r, du'-. o 01 rriii^n i;, iiic>i'ij|-)(b,
Ijy any -K ine r. ti. tiiiiel nlt--^li(iiit. ifsidt:

in ttir; paraninic;! ijdii'iriiiiifs . . rJ[jA-;rt

flir'". i~, rb.;iui^ s]ii«,ii'wi!]i ijaiiiui'.

u.s 1 30

0. 98

REACH CONOITION INDEX and STREAM CONDITION UNITS FOR THiS REACH

NOTE: The Cis and htCI dhouicj t^ i-ouiulfid lo 2 Jftcin-.d) pldCbS, i he CR i>houl() bs rciunded (u d wtiutc nuiiibdf THE REACH COcJDITION INDEX (RCI) »
r:<C!" (Sum (ji~ all Cl's)/^

COMPENSATION KtiQUIREMEMT (CR) »
Cf< ^ KCl ;<. LI- X \[

i::]

INSERT PHOTOS:

DESCRIBE; PROPOSED IMPACT:



Stream Assessment Form (Farm 1

Project #

3935

Project Name

Unified Stream Methodology foi use in Viitjinig
For use in wacteabte channels classifief,'! as intermittent yr p<3f"enniai

Oate

Kristiansand

Locality

JCC

Coward in

Class.
HUC

02060208 5. 2.. 08

SAP # Impact/SAR
length

1511

iinoact

Factor

Name(s. S of F;val'jgtor(s;

sw, br

Stream Name and Information

Tributary to Yarmouth Creeli

"?. Ch<?nn(?f Condit'ors: Assess [hp vw^-'sw^on of the srje^rn ^nrf pre'/y'ing conci'fion [<3f-'is'op, aggrad^tton)

Channel
Condition

Score

NOTES»

Optimal

Very iidle inrision or active erosion: 80-

100rl viable btinks. Vegelative surface.

proleclion ornaturaf rock. promineiif

180 100 /| ANC.'OR Stable poinl
bars/bankfull benches rire presenl.

Access to tl'eir original noocfplain 01
Fri'y developed wide bankfu

CiRriitfo'iHl CdTRgorv

Suboptimal

Slightly incised, few areas of active
nrosion Drunproteclsd bankH. Maiorrty

of banks arc stable (60^01 '«y

Vugetative protection or natural '-och
prumir'ent (60-300'-) AND. 'OR

Depusitiunal fcatuies cuntribi.itc to
stabilily. The bankfud and low flow

channels

2.4

Marginal

Often incised, but less ihan Severe or

Poni Bcinks more slabte Ihan Sev'-'w

or Poor due to lower bank slopes.

Erosion may he presenl '-'n 'iO. 80^ of
both bcinks Vecielative Droiecdon 011 4n'

W1', of bank.?. S(re?imi??nK3 m?v

"/prlti'.al or uncl^rcLil. ANO/OR 40

60L.

Poor

Overwkiened/i

icnlly/laterally un^-ibli

n rurther. Meijority of
?gr '/ertic. ai. erosion pi

i'lf'r^'iKs Vegp'laf'vq
senl'-'n . ':0. 400/- ofh?iF

ised.
Like fv l.c

i^olh hanhs
.^ni onf?n.

proler-lion

l^ ?)r1Cl ^

.'wr-'OR

^1/UiifJerc
.;RHt Oil 1^

sr.'d i. nr Kxcavatt'd').

af instability. Syveie
' contained within the
imbRtJ below averayf

[h majrjrity ofbsnhs
Vegetative [.irotectic

3 than IV, uf banks. is

-ISLE.-
1

C!

2.0

RIPARIAN BUFFERS; Assess twt-i bapt'l(; tW f'ooT npsr'an gfe^s ainng ttiff ami rp SAP (rough m°a5ui°mer1 t5 o? ;e."qth ^ wintli ^ay bs gcneprsb'o!

Optima]

Riparian
Buffers

Condition

Scores

Tree slral.uin (rfbli > 3 iFic.'ies) pre.?f3nl
wiih :^ 60 . l("e canopy cove' and i

nc'n-maintflinerf uncter?torv WedanriS

locate';! wit;'. !'', -. ne npaif?n areas.

1.5

Conrlitionsi i Category

Suboptlma)

High Suboptimal;

3 inches) present
With 30"-, to S0%

ire" canopy cnvRi-

inrt conlainino bolh)

herbqceous an(.l

nnn-nnaintainsd

unriRr^ory.

High

Low Suboptimal;
Riparian areas with;

i tree stratum (dbh

3 inches) prasfint.
wilh " 30% tree

canopy co'/er^nd ?|

maint^inerj

unrierstnry. Recen
r. ufovfir tfiwve

upgotstinn).

Low

1.2 1.1

Marqinal

High Marginal:

dense herbaL-eous

yithei a -, hr-ib lays
or a tr"e layer (db'

?3 inches)

presp-t with -30

canopy .. pver.

Jiiah_

Non-maintainetJ;
'Jc1 nsehe(bac;c;Qur

'/egetation riparian
areas lacking shnib

and tree stratum

hay production

:r present, tree

stratum (dbh -.3
..-iches) presc-'nt.
with ;3C " tree

csncpy cc'verwith
maintained

Linderstoiv

Low

0. 85 0. 75

High Poor: Lawns.
moWRLl. and

mainiained afcas.
nurseriys: no-till

cropland: actively
grazed pasture

sparsely "("ictated

area. recentlv

seeded and

sfabiilzsd. or'ithei

yi. trfaces. mine

spoil lands,
denudpd sut-faces

feed !ut5. hails or

other ^(jinparablo

cunditions.

High _] Low

0. 6 0.5

Deisne^te ripangn arpgs glong each stregm bank into Conciition Categones and CcncliNon Scores usitig the cjescnptcrs

Determine square footage for ^ach t-^y measunng oi- est'matitig length anc! .Aid^ Calculaiors ars p'-ovicief l For ./ou below

Enter ihe % Riparian Area and Score for each riparian catsgorv in the blocks below.

100%

I

bnsurs f^" siim?

of "'. o p!C-ar;an

Stocks equal 100

100%

tNSTREAM HABITAT: Vyn^d ̂ iib^raie sizes water vy!ociTy ynddeoThy. woody and leafy debns ytable siiostrare lywqrTipedecfney.s: yhade: underciit NOTES»
IDKS roolnnqi-s S'aV. Dffie pocie cofnpiexes. stabif-'-Features

Instream

Habitat/
Available

Cover

Score

Optimal

Habitat elemsrtts are typically present in
greater than 50% of (he reach.

1.5

Siiboptimal
Conditjioj'i?-! Category

Stable habitat elements are typically
presenE in 30-50% of (lie reach and are

adequatp for maintenyncR of

papula (i un s.

1,2

IVIarginal

Stable hEibilatQlRments ai - typrcaily
present in 10-30% ofthe reach emd we

oopulatioi

0.9

Poor

Habitat efements listed above are
lackinu or are unstable Habitat

ifly prssent 'n icss
fhan 10^ uf the reach

0.5
-CL
1. 20



Stream Impact: Assessment Form Page 2
;^dfr-Ct91 Cii^i'riinCUS.^ ri-^ icnnih ) ir(in/K:< Fi<-iu

4. CHANNEL ALI'E:KA'l'ION:;;irftMinc<ossin<r) iip'np c;i, '.. ieir iiil..

SpuN pl (es> C(-)'iSiilClfL, ll.^ llV-iSt'jCK

Condititjnrtf ^^i^^^V

N0'res>

Channel

Alteration

SCORE

Negligible

(.. hriiiriMli/. iiiou >iifil(ji[i(j. . ill.

1.5 1.3 -1.1

IVIodyraiu

4i'1 60% '. ) i^iir. l,

. llldulliii
, 111, 1,.,

Slli-. tUi l^l-J

l-;d ;K)"' '. i 1^, 1.. 11

SJ|U11|;|C,11^ Jll]

0. 9 I O./

:lrt, lliil )i;/Ul till'' >

o.a 1 30

REACH CONDITION INDEX ana STREAfVi COMDiTION UNITS FOR THIS REACH

NOTE: fhe Cis aixl HCI dli&uld be lUtiilUed to ^ ilei:)inAl i)lacB&. Ttie Ch iihould bfi i-oiintted 10 d wnoly luimbai l!Ht: KEACII (. 'Ol'JDITION INDEX (RCI) . -> | . |. 12

hiCl- (bUi'il Of all L. 1'3)/^

'clll^NS^riON^CUJIREME^^^
CR - RL. i X I. P X If

INSERT PHOTOS:

UESCRIBE PROPOSED IMPACI



Stream Assessment Farm (Fonn 1 )
Unified Stream IVIethodology (or us.e ill Virgjnja

For use in wadeable channels classified as. intermitteni; or pensnnia!

Project ft-

3935

Project Name

Kristiansand

l-Qcality

JCC

Cowsrdip

C!as!i-
! HUC

02060208

Oate

5 2-08

Name(s) of f:",3luat0i-(s) [Stregm Name and InForn'-aiion

^-----p

SAR# j!mP-i<;t'SAR: lmpB <;»

-L.-J.en£h ".-[. J^-'^2L.
4 j 343 i 0

Tribi(l:ary to ysrmouth Cresk

1. Channel Condition; Assess ^K; cross section of khe 'ifiegrr1 cit'rj prevgitfng t.-opfjif'on '"rss'on. aggrada^o

Cun^'nr'ai Cdtygury

Channel

Condition

Score

NOTES»

Optirnal

Very little inctsion or acd'/e erosion: SO-

100"'- stable banks. V^qetative surfacf

protscfion or natural rock. promfiient

(80-IOOC.) AND/OR Slable point
bacs/bankfull benches are oresenl.

Access [o their original noodplgin or
Fully cie'/elopecl widf bnnKfu

iuboptimal

SiiyfiNy iiidsf.
umyiun Lirunp!

of banksu
Vegetative prr

prominent

Deposit ion a I
stability The

.a, few ar
rytecEed

re stable

190-ar
fegtures
hankfull

t-Jignniils

)5 yfaciive

banks Majority
160WI
irratural iac!<

! AMD/OR

contribute to
and luw flow

2.4

iViarginal

Often inoSf

Poor. Bank$

o''Poordi

Erosion -nay

both hanks v

60". ofDai
beverEica!

:), \w[ less thr̂ n SC'/CIR or

stable Ihan Se'/ero

ie (o lower banK siope?

be present on W-W% yr

rf?9et. itiv!:; f rotect. io d of) 40
nks Sti&amhanks inHv

rlerort AND'C.R '";.
60".

Poor

_,J
Ov'?rwideneci/inciseil

Veiticallv/lnleially unslable Ijkeiy lo
widen furlh?r. Maioritv ofbotli banks

are neEir'/eitica!. Erosion pi^efil. oii 60-

"0% of EMdh?. V?q<?[?ti'/i3 pro te ci. io i-i
pn?^en' 'in .?.0-W; 01' bank?. ^([U il5

ti?iiff]C[(?n! to prevent f;\ww '\ND.. C'

1.8

Severe

L\"';p!y indscij (or excavatcdV
vRiiicEil'latcrsii instgbiirty Severe
incision, flow rf. 'nigined within the

bank-,. StiRamb'"d befow average
rjoting cJepth, majority nf banks

\'eriif^l/undcrc;ul '/egetativy prytecti'-'r
pi^sent on l!?;-;5 (fiatt 20% of banks, is

__........... _B"IJ'_.
1

a

20

2. RIPARIAN BUFFERS: ASSRSS borh banf^'p 100 foot r'oanap gr^ss 9io"q fhp entire SAP /frmqh measu'-^ipnt?. of ienpTi1 ^ width mav fte qrcRpTahiei

Condifi^na^ Category

Riparian
Buffers

Condition

Scores

Optimal

Tree stratum (cfbd > 3 iiichesl oreseiit.

wilh > 60"'. tree canoov cow and a

non-mfiintwnRFt mider^ory Weilands
located within u'ie rip'-iriflii Efreas

1.5

Suboptimail

High Suboptima!:

'tree ^tralutTi (dbh

3 inches) prpFient.
-lllh 30 , to 60-',
r°Q canopy COVRI

,-inci containing bnthl
liBrbaceoiis and

.̂ hniblavsrs or»

non-maintained
unripr?[ni-v

-Hjah_.
1.2

L. ow Stjboptim?):

tre° ?ti^'urn (dbh '.

3 inchffs) present,

inriei-slor/ Rfcenl

cutRver fdRHSR

veaef?)tinm.

Low

1.1

iViarainal

diinsc hcrbaceotiE

veyG tation will)

Mthura shrub lay"

cr s T-e la'/c-r Mbh
-' 3 inches)

prEisvnt. with -30
ree f. ar'upv cover

High

Low fV!<irgin?l.

'Jcnse herbaceuus

-cas 'ackiny tihrub|

ponds, open water
If pn^cni. tree

e, ttatum 'dbh '"s

incht. 11;) uresont.

with -30-, Irec
'-. anopv CD. 'Gr with

maintainyd

Low

a.85 0. 75

High Poor. Lawns

nurseries' ne-Iiil

cropiynd: activety

grazed pasture
.spai?yly vpyctated

stabiiizsd. "rothyi

r;om para bit'

Low Poor.

ImpRTviuu-;

surfaces, min<a
.spoil lands,

denuded yurfgces

row crc'pp. active
feed lufe, tra, ;;s. or

other .. -. ompsti'ablo

conditions.

High _| Low

0. 6 0.5

1 Delineate npgnan areas along each '3tr°am bank into Concfition Categcries ana Condi^icr1 Sc'Gr°s Lising 'he descnptcT?

Determine square footage fcr sach i;'y measuring .y estimating iencjth and v/idt^ C. alc.'. i'gtor? ..3r'e proviciecf ̂ v ..<c'u oeiow

3. Entcf the '"/i Riparian Area gnd Score for each . 'fpgnan category in the blocks beiow

8.0%

1.2
Right Bank

j Riparian Area>
;T- I 20% i

Ztl^EZC
T

Ensure the sums

of "'f, Fioarian

Blo*s equal '. 00

_. L.

Left Bank

\m"h

"'.. Riparian /\rea> 80%

1.2
29%

0.75
-i_-. 100%

::!=. /Sum ", RA " Scores'O. OD/2

Rt Bank Cl:

Lt Bank C!

Cl

1. 11

3, INSTREAJfVI HABITAT: VauHd t-ub<itrate yi7es . H^W vHfocit. y r^nfl d^nThs: woody ar'O ^ary a^bny ti^!e siifci snar" >ow yrnlwdednesa ^l"tad(9' unci^rci,

hpnks root mats S/W- nffle nnnie complexes ^ra&te fnattires

_Cond!tior!at Cai'e^op
Instream

Habitat/
Available

COVR)-

Score

Optimal

|Hgbitat e!emrjnls are typically present ir

gieatKrthan 50% 'jfthB reach.

1.5

Suboptimal

Stable habitat elemunts are typically
present in 30-50"; of the reach and arc-

adequate for niyinlengnce of
pu Filiations

-1-2

Marginal

StabtG habitat dwieiits arE: lypically
pro. ?rjnt ;[i 10-30r. of the roach and £K

a.J-quate fc
populaiiun'

0.9

Poor

Habiratelemenis ii5tRd ab'jw ar"

lacking or ar^ unstyNe. Habital
/[. lically present ill IGSS

than 1C . oflhe reach.

0.5

NOTES»

C_L
1 20



Stream Impact Assessment Form Page 2
Cu^ortIiilCi-lf;

4 CHANNEL ALTERATION: .,ii,,am, ;r.
^LCi! p)i(--> -... i^tirjtiofts. lii/t.iSiocK

Negllyible

NOTE'S

Channel
Alteration

SCORE

li. iiNieli/riliDii, (-tiflilijiiio. . illor

ri, -iriii-;Diihj jn.senl . 'T. titi. iiii ii

1.5

h/llnor
Coruiitional Caie^jOi'v

I Ifi^. t) I

iy jnyi

.l. ;i .I. -I O. iJ

ij. itieiii has i^

0.7

So veil;

;^:iit-i Ih.'-m 9L)'"j ;ii ir. i.

.41X, , 1) li<ilil, S . illllld,!

o.s i -i 30

REACH CONDITION INDEX and STREAM CONDiTION UNITS FOR THIS REACH

mdetJ 10 j whuldiiunibei THE REACH COI'iLifl'ION INDEX (RCI) » 1. 12
r<Cl- (Uurn oi; all Cl's)/&

COMPfciNSATIOM REQUIREMENT (CR) » | Q
CK --- K I-I X LF X IF

INSERT PHOTOS:

DESCRIBE; PROPO&ED IMi'-'ACr:



Stream Assessment Form (Form 1 )
Unified Stream IMfithodology for uss in Virginia

Project  

3935

_^9Ly^e. -1!? Yv_::ld-eable channels classified as intennittent or perennigi

Project Name

Kristiansand

Name(s,i of f:va!tiat(>r(s) IStream Name and Inforwation

sw. br

Locality

J CC

Cowarrtin

Class.
HDC

02060208

»ate
T

5.2-OB

SARff
liTipacb'SAR

length

628

Irnnaci

Factor

Tributary to Yarmouth Cr°Hk

1. Channel Condition: Assess v^ cross, secfirjn of?he s're-yiTi and pre^idnc! conctftion ̂ risic-n. ayqradgnor)'
^(iditiuiidf C^Mgury

Channel
Condition

Score

NOTES»

Optimal

T

'\

Very iilile incision or ?»;t"/e fii'osioir . °0-

100% stablR banks V'igetativc ..?urfar-p
Di-otection or natursl cock promuien

(SO-'OCT-V). AND/OR Stable ooiilt

bflfs/ban;\fiill benches ^ire present.
Access (o !heir oriqt iial noodplain or

fufly rfp^'oped wirfe bnnkri)

Suboptimal

Slightly incised, few areas of active
erosion or uopmtyrjted bank. 1' Majorih

cif banks arc stable (60-?0^'l

Vegetative orotection or nafural rock

prominent (SO-SO"/) ANDfOR
Deposiliona! features contributu to
stability The bankfull and low flow

ch annuls

24

Marginal

Often inciser), bul less thiin Sev^r'f or
Poor Banks nw? viable th^i^ se'/i-'ie

Of Poor clue to lower bank iione-?

Err'sic'n may bs pie.-ienl '-'11 -10-60% :-)f
boi.d txinks Vsgei?(ive proteciicf) on 40

50-?/- of barks . ?tre?imi^nl<s m-iv
wertiCFif onj nderciit. AMD/OR '10.

90'"

Poor

OvRi'widened. 'incised

V^rtic.rilly/lai.er^Kv lifist?ble ijkel'./ .'/.'
widen further Mniorify oftjolh bpni^.
H" de^r vertical. Ero?nn oresenf. nn W.\

?0% or bank? vs;:!el?]["/e proi'. '-^on
ocesentop ?f)-W; yf^rik1?. antJ !.^

i.'-uirfk-.ient !. o pi'event erosioii ... i'.lD/OK

^Qvere

I-..

1.6

L'. sci. 'i-ity inci-^d f"r sy. ca

"ortiual/lgtcrafinstabiirty.
T)f;ir ;icT|. flow cuntainGd '.^

vatGd)

Severn
'ithin the

i'ufjtinfl depth. mgiorilyLi
iiCEii/i.KKjc'tcut. VGgefEitivi
.".i&nloii iRHsthan 20"? a

J"ii£__.
1

banks

pruier:l]OF Cl

?.o

RIPARIAN BUFFERS: tj^ps? iccrh i-.??nK't< tonfoc't npanan qw? qinog ti-'e entire S/^R fr^t;gr* mea^ur^-r>enr-, offe'nyth ̂ w'ruh may b(5 grceoiahi^;

Riparian
Buffers

Condition

Scores

Optimal

Tree sirndim fdbd --. 3 ipch^s) pre3<5dl.
with '. 60'' j !:eR canopy co"ei ;ind ;t

non-mainlainBd undflrslnrv Welloncfs

'c'catecl wilhin [he r'lariinn areas

1.5

C'ondiTionaf Categofy
Suboptima!

High Suboptimal

tree stratum ^dbh --

fi'fie canopy cover

qnd containing both)
herhaceous and

shn. blaver^nra
. lon-main+ajiiqd

underston/

High

LowSuboptimal:

h-es stratuin (dbh --.

3 inrhRS) presenl

cuto-'sr (dense

vsqe fation)

IVIgrgin^l

Hiqh IVIargingl.
Noii-maintaiiicd.

dfdse herbacc'ou?

vegetation wilh
cithBi-a shiub layer
org tr°R Igyyr (db-Li

Low Marginal;
Nun-mainiainefJ

cjyn. ';c hcrbacuoiis:

veLietalion. riparian

arras lacking shrub|
and tree stratum,

ponds, opyn 'vatei

5lraUim (dfah :-^

with <30', !r.T.
:af)opyi.:oyur wiih

Poor

HiCfh Poor: Lciwns

maintained areas

nurseries: ro-till

cr'jpland: adivdy
grazed pasture.

spyrsgiy vc-jutated

non-maintafned

grea. a'cf-Tilly
seeded and

cumparablf

ranrfifiyn

Low Poor:

Impervious
suF'facys. mine

spoil lands.
deniided surface"
row ';rops. gctivc
fei.'d lots. tiaiis

other cymparable

Delineate npqnap gr°gs 3long sach stream bank .'nlu Conctitian Categones and Condirjc. n SCCT&. !? using ̂ hp uescr'Gters

Determine square foctaGe for each bv ;neasunng or esrirpgting ?eng{i"t and width. C''a(cu!ato'& are orovicie'J for you befflv/

Enter the '-^ Riparian Area and Score for each riparidn category in the blocks befow

70%

Ensurs the sums

o?;':' R'panan

giccl/s equaf 100

INSTREAM HABITAT: Vaned su&su-aif? sizes. watsr '/slocity and rleptfis. wa'xjy anrt leafy debris, ... ttibte suhsiraic igu. ' einoadHdness: shad" unilBrcutl
nr<s <-oof mats, SAV: nffie oonie (*:nmpi&<es ciiab)e t-eaiures

Instream

Habitat/
Available

Cover

Score

Optimal

|Habit£it eiernpnts are typirjally pres'^il
areqtRi-tlign 50% ofthy rf;yi.:)i

1.5

C. onditiona! Catfigory
Suboptimal

Styble habifa! eiemente are typtcafiy
present in 30-50% of !he reach and ^

adequate For rnaintyngncG of

poplllali.jns

1.2

Marginal

3(;. ibie habitat elements are typfcally
present in 10-30% of thy read! Bnd aiy

populRitici

0.9

Poor

Habitat elements listed abR>/'-. ' am

iarking or arc unytable. Habitat
presciit in less

it'. -in 10 'i-ofthRngch

0.5

MOTES»

_£L
1 20



Stfearn impact Assessinent Form Page 2
CoVJ. llri. l) r-i, i: L>. )[. i)}uliK 1 ^', K K-. >.,

|4. CHANNEL ALTERATION: Slreamno»anys . 'p. ap cjnnflin ,j3
J , LOi; ̂ -. OI^KlCtlUK*^ fiu^-. tuf^

>n."Rtp nioi. ^;, ., li'-iiqi-)(t-r,. '-.QO> -"oi'. iit-,) , -r> ), II>MII/JI;D|I .)i!in, i^»<, n.-fi| NOl'hS>;

Chaniiiil

Alteratiuii

SCORK

MeQligiblo

ll;.1|(lrtni, ilj :ll. -,.-r>ll. Sll&.dlii IL.i.S,Hi
[. aildf^l |... )th. ;lU ^l h, ^; , 1/itlllrlli/^t-l

1.5

Conditiondl C^^^tjr^y

[tiusliDanutt,

lllrt l:f'ldlini

1.3 1.1

UloJurate

II) fil)-^ Ul I. JJ.. tl

. li^iui;t^i. l t^y diiy

>). <m^l ., i, ibk;

^tii-i. mi ill. -<iiiUi--i

0.9

t^i) . QJ-'. t. [ ii. ad

ii (li;:; di, iii!iel

^iliaiaiiiili-i
ijuiiMmi-s !1
r-ani hii-, tjrit-ii
.njhik-ll^)

-ini. il ^turjit;

t-<flH I'llCdliJcl

..llltN) fltl-i IICl

lec^-eifd

0.7

(. iHdl^i lli. il, d0^>al ir. i.

h1/ diiyxiint. i:ti,iii[i4i ,111

ID IIK- i>;1i', 'ill1,. J[rti Jl)ll)f;ll

0.5

REACH CONOmON INDEX and STREAM CONDITiON UNITS FOR THIS REACH

NOTE: The Clsi .-iiid RCI should be luiiiided (o 2 dB ^ifiiai f)(ac&^. Tliy C;K snould be rounded to aWholu nuiiibyi 1'KK REACH CONDITIOM IMUEX (Rd) » | i. 14
W.:i- iaun-1 oi all t;l's»"3

COMPENKAnONI;<EaUIREM£NT(CR)^|u
1:, 1-'< - hid X 1 F X IF

INSERT PHOTOS:

DESCRIBE PROPOSED ilVIPACT:



Stream Assessment Form (Form 1)
Unified Stream IVtethodoiogy for use in Virginia

Project #

3935

Project Name

Kristiansancl

For use in wadeabfe channels classified as intermittent or perpnnig

Locality

JCC

Covi'grdin

Class.
HUC

02060208

Namels) of E'/aluatorjs)

sw, br

Date

5-2-09

-sAR77!msA RTs?"
Isngtb ] Factor

Stream Name and Information
1 3534

Tributary to Yarmouth Creek

1, Channef Condition; A-stfys the crf jss ^pciion of'.ne sfr^gm sndp^vailiny conait'on feros'on. aaQiadarjoni

Optimal

Channel
Condition

Very iitfle incision or active erosion: 80
.i00r-'. stable banks. Vegetative surface

piofection or natural ''ock prominent

(80-100^1. AND/OP Stable point

Access to (hsir oriQino! noodplain or

'. illy developed wide banhfu

Suboptimal
.S""d''""Bicat!"i22-

S'ighlly mci'^d. t-c'w arcFis uf active
.'msion v LinprutRCtfd bank^. f/irfjurity

of banks are ^\ab\e (60-80';b)

Vcqetalive protection or figtural rock
pruminpnt (60-30r'-l AND/OR

Depositional features contribute to

stability. The b^nkfull wd low flow
chaiinds

2.4

WIgrginal

Of(f;n incised, bul le-;^. than . ^everp'-

Poor. Banks HK-ff strtbfe thnn Re"er'

or Ponr due to lower banK slopes

ioth banks Veael
eor: of banks

bfiverlical or '. ind

. iivp . irnted. t^n 011 40;

iirepmnsnks may
TCiit. AND/OR ''.0-

Poor

Overwid^nei

eilically'laterallv ui

irfen Fi. iilh^r ^/laioi

'}'.., ofi. 'ian!-;';. VPCji
ii'psenton W-'W

iifFicierKtR prR-^nt

d/incised.

ist. ^bfR. Lihslvln

-ity of both hanks

'i. ai. ive pcc'f.^ci. ion
oitei'hs .imlis |
erosion. ''. ND/QR!

Severe

. I 6

0-plv iiicised '.^i cxc
verticai/lstyral instsbilrty

ban!<-;, Str'^mhcd belo'

rrp'itinLj depth, tiiyjyfify
;M. ]r;al/Lindrrcu*. Veyytyti'
-.T"syii>fjn !f55 than 20''

avatcd).
ScvcfC

within the

M average
"fbanks

  
protection

or banks, is
nut

Cl

2.4

RIPARIAN BUFFERS' A^spss hot;'1 han(< c> 'on root np-inan areas ^ong the eni!;e S-<I'.i- -'ougn ^e^sur°mepT? a< . i''nL ;tf-' .;:. width tnay be Bo-^prarjf^i

Riparian
Buffers

Condition

Scores

Optimal

Tree stratum (dbh ;- 3 inches) oiesent.

with ... 60f"> ir'e canopy cnvei and =>

iion-mgintaJTiRd iindRrsinr)/. Wettancls

iocdte[l\-vi. ;iin ttie rip?riEin 9fea-:

1,5

Uyn<1it. u>nai '.-^tf-gofy
Suboptimal

High Suboptimal;
Riparian area;? with

canopycovRf

and corrtainjpg both;
liFTbRceoos and

annib [aysrp or a

non-mainiainpri

Jjigh_
1.2

tree stratum (ribh '-

canopy co'/pr ^nd a
mainhiiifid

inrifirsfniy RBCFT'I

Low

1.1

Marginal

Mon.maintained,
duiye hcrbaceojs

vogetation wlh
eithfra shrub iayer

'ya tree layer (dbh

piesen'i with <30-

High

a. 85

Non-maintaincd,
dsnsy herbaci-'uu;

'/egetation. npanan

hay pruduction.
(joriijs open water

If present, trey
stratum (dbh '3

inuhe.s) piesent.

with <30r"j1rER

canupy cover with
maintained
underston/

Low

0. 75

Poor

High Poor. Lawns

maintained areas

cropland: acl;'/ely
grazed pasture,

sparsely veye-tatfd

non-maintained

yiea rcc"ntly
-.ee'.lcd ard

slabifeed w uthe.
cumDarable

cufidition.

High

LOW Poor;
IrTipG iviuuy

spoil lands.
dL'nuJed siirfac^s

TOW crops gctive
feed lots. trails or

other fjomparablF'

condition s.

Low

0,6 0.5

1. Oeiineate nparian areas along each stream bank into Coridftjon Cafegodes snc) Ccndition Scores using ?he descnptors

2. [Pennine square footage f0f each by -neasuring o'- estimating terrgth and width. Caia'iaicrs- are Droviijed i'or vou l-elow

3 Enter the "^ Riparian Area and Scor? for each ripafian category in tlie blocks below.

iRipananArea-] . !<)0% T

Ensure the sun's

of';-, Riparian

BlocKs equal 100

100%

3. INSTREAM HABITAT; Vaiier! subsirale sizas water vgloaty B"d deptns wixyly and isafy deDns .iiab'e substrate iow emberierln&ss shade, unitercui
IA^RS foof .Ticir? SAV .-(ffie pooie complexes (iiahie Features

Concljtiqnal Category
Instream

Habitat/
Available

Cover

Score

Optimal

iHabitat elemonts we typiualfy present in|
gr^aterthan 50% of the reach

Suboptimal

Stsble habitat fk'mrjnts are typically
present in 30. 50% ufthe reach aod ws

iKfQfjuatR formaintpnartce of

pL'pLilaiians.

.1.2

Marginal

S<able habitat clemcnis Eire typi (;gl!y
pressntin 10-30% of [he fsach and are

;'Kfequ3te for matnlcnancK 'if

popi.ilpiti^'ns.

0.9

Poor

Hartal ylsmeiits listed abwe are

ptements flre tvpicslly present if) leys
than 10% ofthercgcih

0.5

WTES»

-CL
1. SO



Stream Impact Assessmenit Form Page 2
CI-UPI....I I a/)Mki.ti.. l | !, l,,Mc, r.,, ;Ii.r

4 CHANNEI. ALTERATION: on'a.iiiicio.-. iiings ww .;anml. ) lAr. iixio .if. .ywv ui<u'f's .ii. iicjriB.my r'rr^nm} cnar.r^ii/aiinn ,',, i, tif,iwiw.r,ir,
.ipu'f ;)i'<-. cuii^nction1; D'friaiocK

CoiltlKIOIUj CAtfiCjOI^

NOTES.'-

Channel
Alteratki ii

SCORE

Ne^li<jtble

riDIHiJ .. iDSlinl ^llri. il

1.5

Mi not

L. j.ss tnj ii . 'u% DI

Ihti sli^-im it^<.. ii it

1.3 1.1

l:., Jr,,. l|ll,-ilb., .illy
. ii iliu .. [uniiei

illtt^dtlUir, Wctl fii

Moderate
ol) , )OL ).-

<JI

:1>1 llt^, l^l

JJD1l)J^ h6t-.\

IViillirll^d

. l^jukll . iclUk-

07

^reairti (nan ail"/.. ;][

.W., nt ^aiilv. s . ilioiriii , vii!i ^. '-tllll'ni

1|||3|. ,11 , ^i.,.,, 11

0.5 1 50

1. 38

u

REACH CONDITION INDEX drtd STREAM CONDITiON UMITS FOR THIS REACH

NOTE: Thd Cl^ uinl RCI sliodld bti roundbd fL. ̂  dui.iinsl ntacc-s. The CR ShQuld ^ rouiided to j whiily ]|I)II)IJA) THE REACH CODl'JlTION INDEX (RCI) >^

KU- iWn u( all ^l'a)/h

COMPENSATION KEOUlKElVIENT (CR) »

Cl; - RCI X 11' X IF

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT;



Identifier: Kristiansand - 9

Location: Behind BayLands Federal Credit Union west ofRt. 60

Existing Conditions:

Grassed swales convey runoff from bank into detention basin. An existing pipeline is
exposed across the facility.

Potential Improvements:

Improve grassed swales to better promote infiltration. Improvements may include soil
amendments and/or installation of check dams. Convert detention basin into a shallow
marsh facility. Further review of existing pipeline needed to determine any design
implications it may introduce, such as limited wet pool areas.





Identifier: Kristiansand - 10

Location: Between Econo Lodge and BayLands Federal Credit Union

Existing Conditions:

Uncontrolled runoff from Rt. 60 causing major erosion downstream of outfall, exposed
utilities, and incised channel.

Potential Improvements:

Pending intended use of barren lot adjacent to Econo Lodge, a stormwater management
basin could be constructed upstream of existing stream channel. Proposed BMP may be
a retention pond or enhanced extended-detention facility, pending detailed design
considerations. New BMP construction would require significant grading and adjustment
of storm sewer outfall. Stabilize downstream headcut and restore incised portions of
stream channel. At a minimum, proper energy dissipation and headcut stabilization
required at outfall.





Identifier: Kristiansand -

Location: Econo Lodge (southeast of parking lot near entrance)

Existing Conditional

Open space adjacent to parking lot. Curb and gutter along parking lot edge.

Potential Improvements:

Install curb cuts and offline bioretention filter within adjacent open area.





Identifier: Kristiansand - 12

Location: Econo Lodge (along southern edge of parking lot)

Existing Conditions:

Open space/brush adjacent to parking lot, curb and gutter along parking lot edge.

Potential Improvements:

Install curb cuts and offline bioretention filter within adjacent open area.





Identifier: Kristiansand - 13

Location: Econo Lodge (southwest corner of parking lot near dumpster)

Existing Conditions:

Open space/brush adjacent to parking lot, curb and gutter along parking lot edge.

Potential Improvements:

Install curb cuts and offline bioretention filter within adjacent open area.





Identifier: Kristiansand - 14

Location: Econo Lodge (western edge of parking lot near swimming pool)

Existing Conditions:

Open space adjacent to parking lot. Curb and gutter along parking lot edge.

Potential Improvements:

Install curb cuts and offline bioretention filter within adjacent open area.

Ma-':'-^.*;^'^- ^





Identifier: Kristiansand - 15

Location: Behind lot northeast ofWinterberry Drive cul-de-sac

Existing Conditions:

Stream channel close to existing deck, with bank erosion occurring.

Potential Improvements:

Stabilize stream bank along property line, in particular the outside bend at the northeast comer
of the parcel.

..^^
'%^1
^''ttSi





Identifier: Kristiansand - 16

Location: At end ofPinebrook Rd, north ofWinterberry Ct

Existing Conditions:

Existing retention pond with majority of side slopes lined with riprap.

Potential Improvements:

Replace riprap slopes with natural buffer enhancement and aquatic bench. May also consider
extending "natural buffer zone beyond perimeter fence rather than maintained turf pending
authorization from Colonial Heritage. At a minimum, consider the use of additional joint
planting throughout riprap if replacement is not feasible. Further review of outlet structure
design may also identify potential optimization for enhanced water quality treatment and/or
channel protection.





Identifier: Kristiansand - 1 7

Location: Behind houses north ot'Pinebrook Rd and east ot'Levingston Ln

Existing Conditions:

Concrete level spreader and filter strip which appears to be functioning well. Some barren
areas near tree! ine.

Potential Improvements:

Install bioretention filter upslope of level spreader. Repair bare spots. Consider the use of
natural buffer enhancement downslope rather than just maintained turf.





Identifier: Kristiansand - 1 8

Location: North ofPinebrook Rd, between Newport Forest and Livingston Lon

Existing Conditions:

Concrete level spreader and filter strip which appear to be functioning moderately well,
but downslope area is relatively steep with some rills forming. May be too
steep/channelized for proper function of filter strip.

Potential Improvements:

Construct bioretention filter upslope of level spreader. Recommend removing level
spreader and provide stable conveyance down slope, especially if erosion problems begin
to occur. At a minimum, ensure ends of level spreader are fully tied into slopes, repair
rills, and consider the use of natural buffer enhancement downslope.





Identifier: Kristiansand - 19

Location: West of Pinebrook Rd, between Sandford Arms and Newport Forest

Existing Conditions:

Existing dry detention basin.

Potential Improvements:

Convert basin to an enhanced shallow marsh facility. Provide additional upland buffer
plantings around buffer perimeter.

^^^^^S^^l"^^'^^^'''''





Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeabie channels classified as intermittent or perenniaf

Stream Name and Information

Tributary to Yarmouth Creek

1. Channel Condition: Assess the cross-section of yie stream and prevailing condttion (erosion, aggradation)

Channel

Condition

Optimal

Very little incision oracdve erosion:

\OQ^ stable banks, vegetative surface
protection ornafura! rock. prominent

(80-100["->). AND/OR Stable poinl

bars/bankhifl benches are present.

Access to their original floodplain 01
fully developed wide bankfu

Suboptimal
^ondJtiunai_Cateyory

v-^

Slightly incised, few areas of active
erosion or unprotected banks Majority

of banks are stable (60-30%).

Vegetative protection or natural rack
prominynt (60-8CTV; AND/OR

Depositional features contribute tu
stabilrty. The bankfull and [ow flow

Marginal

Often incised but less Ihan Sevsre or

Poor. Banks more stable ihan Severe

or Poor due ?o lower bank siopes.
Erosion may be present on 40-60% of

both banks. Vegetiitive protection on 40.
60-'o of banks. Strea'nbanKs may

beverticai or i.inctetCt. il AND/OR 40-
60%

Poor

Ovemidened/inosef

Vertically/latemily unstable Likely to

widen further Majority ofbolh banks
are near vertical. Erosion presenl on 60.

80"3 of banks Veoetative protection

preseni 011 20-W'^ of banks, aiid is
insuFficient to pcevenf erosi on. AND/OR

Severe

Deeply incised ''or excavated).

vertical/lateral instability Severe
incision, flow contained within the

banks. Streambed below average
rooting depth majority of banks

vcrtica [/undercut Vegelativc prolectioi
pi csent on iess than 2C"3 ufbanks, is

notp

Cl

Score 2.4 1.6 1 2.4

NOTES»

2. RIPARIAN BUFFERS: Assess both bank's 100 foot nparian areas along the entire SAR. (rougf measurements of fength & width may be gcceptab!e)

Conditiona! Category

Riparian
Buffers

Condition

Scores

Optima)

e stratu;

t" > go"
Hnaintni

ocated

m ;dbh

"- Eree cai

lined uitdf

'i!hm the

indies) present.

nopy cover and a
lr<?tnrv Wetlands

riparian areas

1.5

Suboptimal

High Suboptimal;
Riparian areas with:

tree stratum (dbh >

3 inches) present.
With 3CT:ito6G-n

tree canopy cover

and containing both|
herbacsoijs and

shrub aver? nr q

non-mamrained

linderstor^.

High

Low Suboptimal:
I Riparian are?is with|

trep ^ralum ''ribh

3 inches) present.
with > 30'"- tree

canopy cover and
mainfained

underston/. Rer. ent]

:utover fdense

V8oeta1;on).

Low

1.2 1.1

Marginal

High Marginal;
Non-maintained.

dense herbaceous

vegetation with

either y shrub layer

rec 'gyer (dbh
3 inches)

present, with <30"-

lopy rover.

High

Low Marginal:
Non-maintained,

dense herbaceous

vegetation nparian

areas lacking shrub
irid tree 5tratum

hay production

ponds, open water

if present, iree
atratum (dbh --'3

^ches) present.
with <3C'"'^ iree

jsnopy cover with
maintained

LindeiStury

Low

0. 85 0. 75

Deimeate npanan areas glcng each stream bank into Condition Categories and Condition Scores using the descriptors.

Cetermine square footage for each by measuring or estimating length gnd width. Caicuiatcrs are provided for you below

Enter the % Riparian Area and Score for each riparian category in the blocks below

High Poor. Lawns
mowed. and

maintained areas,

nurseries no-till

cropland: actively
grazed pasture.

sparsely vegetalyd
non-maintarned

area recently
seeded and

stabilized, or other

comparable

condition.

High

Low Poor:

;mpen/iuus
surfaces, mine

spoil lands
denuded surfacss.

row crops i-lctive
feed !ots. trails or

othfir comparable

conditions.

Low

0.6 0.5

Ensure the sums

of % Riparian

Blocks equal 100

Cl= (Sum ":-, RA ' Scores*0 01^2

Left Bank
% Riparian Area> 80%

1.5
20"/o

0.85
100% 1. 50

Lt Bank Cl > 1. 37

Cl
1. 44

1. INSTREAM HABITAT; Varied substrate sizes, water velocity and depths' woody and leafy debris; stable substrate; low embededness: shade: undercut]
ianks; root mats; SAV; riffle pooie complexes, stgbie features.

NOTES»

Instream

Habitaf
Available

Cover

Score

Optimal

Habilat elements are typicaily present in
greater than 50% yfthe reach.

1.5

Conditional Category
Suboptimal

Stable habitat eiemefits are typi cally
present in 30-50% of the reach and are"

adequate for mainlenance of

populations

1.2

Marginal

Stable habitat elements are typically
present in 10-30% of the reach and are

adequate for maintenance of

populgtions.

0.9

Poor

Habitat elements listed above are

lacking o[ are unstable Habitat

elements are typically present ;n !cs:
than \0% of the roach.

0.5
_CI
0.90



Stream Impact Assessment Form Page 2
Locality Cowrtrdiii Class. SA^i lengih

4. CHANNEL ALTERATION: Stream crossings riprap, concretr,- gabions nrconcrRte blor^s sttaiQntfening ol'chcjnnel chflnneiizatinn. ir)rri tj,.]i^inftnt-'>

spoil plies, constrictions, liuystock

NOTES»

Channel

Alteration

SCORE

Conditional Cateaoi

Negligible

ll. 'llOrillllltJ rlhsrilll ^tlH^d] tl^b -11]

inalterrii) [.i.ilt^n ci n.-is ii^itjrrilr^f

-1.5

Minor

Less lti. in .^. o o

. lismpteri hy ^iiiy
lllri CtiailHril

;-ll!rll:ill-inS IISlritl II

tlir pai. iiiwldr
.jiii. l.-lines

1.3

.;U-. lU'i, » ilf itif

1.1

Moderate

40 (.i0% nfir-cK'.l

-, ]ir.\i[]i me,

piitoi in.i

0.9

riO fl0% of reach

riilibiupteu by aiiy

')i ihe ch^iiiiel

jlliii.iiions listed 111

tlie paiametei

Qiiidelicies if

iiitiitin tuis beeii

.. iMiinelize-!

iiOiinal iLihle
Jie-cfiii dieiiiiiler

pdlttiin hc)^ iiu[

0.7

Severe

itili1! LjlilJrillOijS ANU'Ort

nk;, ̂ iiuc^l A', [|i j.ibiou

0.5 1. 50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH

a whole fiuinber. [^_THE REACH CONDITION INDEX (RCI) » | 1. 25
KCI- (Slim of all Cl's)/5

L--._-11._..._£OMPENSA^NRE^ (CR) >> 1--- °
CK - KCI X Lr X IF

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project #

3935

Project Name

Kristiansand

Name(s) of Evaluator(s)

Locality

JCC

Cowardin

Class.
HUC

f

02060208

Date

5-2-08

SAR#
Impact/SAR

jength
127S

Impact
Factor

0

Stream Name and Information

Tributary to Yarmouth Creek

1. Channe! Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Categor

Channel

Condition

Score

NOTES»

Optimal

Very Nttle incision or active erosion: 30-

100[" stable banks. V.'^etative surface

protection or natural foch. prominent

(80-100"'i AND/OR Stable poult
bars/bankfull benches are present.

Access to their oriciinal floodphin or
fully developed wide bankfu

Suboptimal

SNghtiy :ncised. few areas of active
erosion or unprotected banks Majority

of banks are stable (60-80°-^

Vaqetative protection or natural rock
prominent (60-80-/-) AND'OR

Deposttiona! features contribute to
stability The bankfull and low flow

channels

2.4

Marginal

Often incised, but less than Revere or
Poor. Banks more stable than Severe

or Poor due to lower bank slopes.

Erosion may be present on 40-60 . > of

bolt1 banks. Veqetatiw protection on 4CH
60tl/-t of banks. Streambanks -'na\'

hevertic. al or undercut. AND/OR 40-
60"'i

Poor

Overwiclei'ieil/incisetl.

Verticailylaterglfy unstable Likely lo
widen Further M^iontv ofbodi banks

sire near vertical. Erosion present on 50.

W/j of banks. Vegeiaiive piote^ion

pr-isent on 20-W'i of b.?nKs and is
.isumcient lo orevent ero-iion AND/OR

1.6

Severe

Deeply incised (or excavated).
vertical/latcral instability. Severe
incision, flow cuntained 'A'fthin thij

banks. Streambed beiow average
rootin'] depth majority uf banks

'ertical/undurcut. Vegetative pi ofec'ior

present 'jn \ws than 20C,, of banks is
not D

Cl

2.4

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian area? along tne entire SAR. (rough measurements of iength & widtn may be acceptsole)

Riparian
Buffers

Condition
Scores

Optimal

Tree stratum (dbii > 3 inches) present.

with ̂  60'.' tree canopy cover and a
non-irtaintairwd undei-Kiory Wet'ands

located within the riparian areas.

1.5

Conditions! Category
Suboptimal

High Suboptimal
Riparian areas wit
tree stratum (dbh

3 inches) prflsent
, '/ith 301 :'. to 50^

tree canopy r.nvei

and contsinlncj both}

:'ierbaceot)s and

.shmb 'a'/p'-s or a

non-fTsintaii;f;rf

undfrstory.

High

Low Suboptimal;
Riparian amafi with)
tres stratum (rtbh >]

3 inches) present.

with > 30"'> l;-°e

canopy i. iivRr a^d a|

n'ainOined

iinderstnry. RRCHI
cufover 'cfenss

vegetation).

Low

1.2 1.1

ftflargina)

High Marginal;

Non-maintar'ed.

densf herbacsous

vegetation with
either a shrub layer
or a tree layer (dbh

> 3 inches)

present, with ̂ 30"-
tree canopy ryve'-

High

Low Margina!;
Noi aintamed

dense herbaceous

vegetation npanan

areas lacking shmb|
and tree stratum.

hay produdiun.

ponds, open water
If present, tree

slratu-n (dbh ?3

inches) pruscnt.
with <30'. tree

canopy cover with
maintained

understury

Low

0. 85 0. 75

Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descnptors

Determ'ne square footage for each by measumg or estimating length and .vidiA Calculators are provided for you below

Enter the "a Riparian Area and Score for each riparian category m the blocks below.

Right Bank
"'s Riparian Area> 70%

1.5

30%
0.6

Poor

High Poor: Lawns
mowed, and

maintained grcas

cropland, actively
grazed pasture

sparSL'ly vegetated
imn^maintained
area. receitly
seeded and

stabilized, r'r ether

comuaiabie
condition.

High

Low Poor:

'. mpen/ious
surfaces, mne

spoil lands.
denuded surfaces,

row r-mps active
feed lots. tra^s, or

other comparable

conditions

Low

0.6 0.5

Ensure the sums

of ."' Riparian

Blocks equal 100

100%

Left Bank
70%

1.5
30%

06

100%

= (Sum ^ RA ' SL. OI'[?S'"O 01, /2

1. 23

1. 23

Cl
1. 23

1. INSTREAM HABITAT; Varied substrate sizes, watar velocity and depths: woody and leafy debris: stable substrate: low embededness: shade: undercu
lanks: root mats: SAV: riffle poole complexes, stable features

it|NOTES»

Instream

HabitaV
Available

Cover

Score

Optimal

.
Habitat elements are typi cally present in|

ireaterthan 50% of the reach.

1.5

Conditional Category
Suboptimal

Stable habitat elements are typically
present in SO-SO"; uf the reach and arc

adcquatE; for maintenance of
populations

1.2

Marginal

Stable habitat elements are typical

present in 10-30% of the reach and
adeqiiate fur maintenance of

populations.

0.9

Poor

Habitat elements listed above are

lacking or are unstable. Habitat
elemonts are typically present [d less

than 10°o of the reach.

0.5
Cl

1. 20



Stream Impact Assessment Form Page
Project # Applicant

4. CHANNEL ALTERATION; Slreani crossings nprap conrret
spoil pi les, ccnstnciioiis, livestock

Channel

Alteration

SCORE

Negligible

h;udr>niin-j ahsrtril .. -. rK i.-iin ii.is . if.

un.

1.5

Locdtity CnwardiiiClA^s.

?. gabionri, or concrete block? Wt-.

HUC Date

2

Data Point

^htening of channel, chs^neiization, ambanninsni-s

_C ori dit^o na [ C a^j^^y
Minor

Lriss ttian 20% . it

the

disni()teii tiy nny of
thti. -nanrit3!

irm paramethi

yiiiililinis

1.3

20-4W-. nl [tiri

lisniplrtLl by any nl

tnfi f.h<)nni--i

tne [j;uam(;ler

1.1

Moderate

40 (;OL". ofieii^t)

iSJ^i^ilui l by . lliy

iltdraiiun's lisied

tt1t- p. ll. ifil^Ifl

^t!(;',ioi ti;is lii-t.'n

fh/eil

fl SIJtllr

p<1(tr;ul ii. is, [hi!

rr'i^vu^i.l

0.9

M . ^Ou<. . )( ;'i^ich

ul Iti^ ^hjiinel

ilt<;i;itio(iL, lisied

lliri f.itiC.ldieiei
, Jin(lni, ],"s II

sif^imtus tjehi)
.licimich/eJ.

[i^in. ll iJtlble

., ti<;. 1111 me. iiiUri

ICCDVf'lf'll

0.7

Severe

hy any ot ttic? <^nan
ID irif pai. -imffte1!

3fF, . iriianK. s st

iipi ap

read) is clisiiipterl

I alterations iiAtfid

rl^linfi;) AND/GR
.

sd , </;iri jafiion.
.eiririni

0.5

SARtengch impact Fsctor

culvert and rip rap
protection at outfall

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH

NOTE: The Os ^n >hould be rounjaJ to 2 decimal (ilai:ds. CR should by rounded co a wholii numbe: THE REACH CONDITION INDEX (RCI) »

1. 30

1. 23
RCI- (Sum of all Cl's);5

[^__ __COMPENSATJON REQUIREMENT (CR) » ]
CR - RC\ X LF X IF

1Z3

INSERT PHOTOS:
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Identifier: Kristiansand - 1

Location: Go-Karts Plus (southern end of parking lot)

Existing Conditions:

Existing curb cut from parking lot into grassed swale.

Potential Improvements:

Install bioretention filter or engineered swale. May be difficult to daylight underdrains.





Identifier: Kristiansand - 2

Location: Go-Karts Plus (overflow parking to the north)

Existing Conditionsi

Runoff from parking lot discharges via gravel channel to low spot near railroad tracks
and adjacent field.

Potential Improvements:

Construct infiltration/bioretention basin or shallow marsh facility, pending further soil
evaluation at outfall.
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Identifier: Kristiansand - 3

Location: Go-Karts Plus

Existing Conditions:

Overflow from water feature discharges to parking lot. Depending on treatment
techniques employed, could be a point source pollution problem. Additional review of
facility needed to identify other potential point sources such as fuel and vehicle storage
areas.

Potential Improvements:

Modify water feature overflow or treatment techniques to avoid discharge of harmful
chemicals downstream to surface waters. Employ spill prevention and/or containment
measures at any other hot spots onsite.

. ;. '-rt"3-t-. i.;
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Identifier: Kristiansand - 4

Location: Go-Karts Plus (northern edge of parking lot)

Existing Conditionsi

Open areas adjacent to curb and gutter along parking lot.

Potential Improvements:

Install curb cuts and offline bioretention filters treating parking lot. May be difficult to
daylight underdrains.

^fc<&
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Identifier: Kristiansand - 5

Location: Colonial Towne Plaza (southeast of shopping center near Tequila Rose)

Existing Conditions:

Uncontrolled runofffrom parking lot draining towards Rt. 60. Some trash present near
roadway.

Potential Improvements:

Construct bioretention filter to treat parking lot runoff immediately north of the entrance
near Tequila Rose. Biofilter could be installed within the open space adjacent to the Rt.
60 right-of-way. Removal of excess pavement could be considered to increase biofilter
size. Likely, a trench drain will need to be installed across the entrance to capture the
parking lot runoff. (Jnderdrains could daylight into Rt. 60 ditch. Remove existing trash.





Identifier: Kristiansand - 6

Location: Colonial Towne Plaza (southeast of Shopping Center behind Tequila Rose)

Existing Conditions:

Uncontrolled runoff from Tequila Rose draining to adjacent open field. Some bare soil in
field.

Potential Improvements:

Treat runoff with bioretention filter or level spreader/filter strip. Stabilize any barren areas
with permanent seeding and soil amendments (as needed).

r-





Identifier: Kristiansand - 7

Location: Colonial Towne Plaza (northwest of Shopping Center, behind buildings)

Existing Conditions:

Bare soils resulting in noticeable sediment discharge during storm events (as observed on
7/8/08) as surface runoff flows across this area.

Potential Improvements:

Provide sufficient erosion stabilization in barren areas (such as minor grading, soil
amendments, and matting). Evaluate the need for a conveyance channel adjacent to the
existing gravel access road.





Identifier: Kristiansand - 8

Location: Colonial Towne Plaza (northeast of Shopping Center near Antique Mail)

Existing Conditions:

Uncontrolled runofffrom much of the parking lot draining into an open area near Rt. 60.
There are multiple drop inlets located near Rt. 60 receiving the runoff, one covered with
debris and damaged.

Potential Improvements:

Construct a stormwater management basin within the open area between the Shopping
Center and the Antique Mall. Repair the existing storm sewer system and modify to
accommodate the basin outlet structure. The use of an enhanced extended-detention
basin (shallow marsh) or an infiltration/bioretention facility should be explored pending
further soil evaluation.

T"-^^*"''"?"^^^^^
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Identifier: Kristiansand - 20

Location: Northwest of intersection of Arthur Hills Dr and Pinebrook Rd

Existing Conditions:

Existing detention basin with forebay near intersection and preserved wooded buffer
within basin interior.

Potential ImprovemeQts:

Enhance the cleared portions of basin (including forebay) with shallow marsh plantings
and/or micro-pools. Avoid disturbance of mature trees during retrofit activities.

>y^&;uSW W?!s t<8s'?





Identifier: Kristiansand - 21

Location: West of Sprucemont

Existins Conditions:

Overland flow down grassed slope to riprap check dam at transition to stream. Erosion
occurring along slope and at interfaces of riprap berm.

Potential Improvements:

Repair erosion and provide a stabilized flow path down slope. May also be potential to
construct biofiltration filter or shallow marsh basin pending further soil review.

^-- - -.
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Identifier: Kristiansand - 22

Location: North of Arthur Hills Dr, between St Albans and Garden View

Existing Conditions:

Existing dry detention basin, with forebay separated by riprap berm. Some erosion
present on bottom of basin.

Potential Improvements:

Maximize the basin area and convert to a wet pond or an enhanced shallow marsh
facility. Provide additional upland buffer plantings around basin perimeter. At a
minimum, repair erosion areas and construct a more stable pilot channel.

. ^'^-.^^
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Identifier: Kristiansand - 23

Location: North of Valley Green

Existine Conditions:

Riprap apron at storm sewer outfall. Appears to be stable.

Potential Improvements:

Construct small stormwater basin (such as a shallow marsh) within apron area for
improved water quality treatment.





Identifier: Kristiansand - 24

Location: North of Arthur Hills Dr, between Cliffside Drive and St. Albans

Existing Conditionsi

Existing drop inlet receiving residential drainage in between multiple lots.

Potential Improvements:

Construct bioretention filter around existing drop inlet.





Identifier: Kristiansand - 25

Location: South of Nina Lane. between Drammon Ct and Sandstad Ct

Existing Conditions:

Existing concrete channel conveying stormwater from roadway to stream. Segments of
the channel are damaged and clogged with debris. The ultimate outfall has a significant
amount of sediment accumulation upstream of an apparent riprap check dam. Some
erosion occurring between riprap and stream channel.

Potential Improvements:

Repair damaged segments of channel and remove debris. Remove and dispose of
sediment at channel outfall. Modify outfall and/or extend riprap protection as needed to
ensure stable transition to stream channel.

^^"'""^^^M
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Identifier: Kristiansand - 26

Location: South of Nina Lane, between Drammon Ct and Sandstad Ct

Existing Conditions:

Drop inlet conveying roadside drainage to concrete channel between the existing
residences.

Potential Improvements:

Install a bioretention filter in the location of the drop inlet which may require a moderate
amount of earthwork to construct, but there is ample space. Coordination with the
homeowner will be critical.





Identifier: Kristiansand - 27

Location: Herstad Ct Cul-de-sac

Existins Conditions:

Stormwater runoff from existing roadways is collected in concrete ditches and

transported to this outfall culvert which connects to a manhole in the adjacent property
owner's backyard and ultimately to the stream channel.

Potential Improvements:

Remove and dispose of sediment and debris from downstream invert. Modify outfal
and/or provide outlet protection as needed to ensure stable transition to stream channel.

.-. ̂ ^S^t
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Identifier: Kristiansand - 28

Location: West ofTorea Court, downstream of Retrofit # 29

Existing Conditions:

Shallow swale conveying stormwater runoff through existing woods. Not welt defined
flowpath and some erosion present within the swale. Headcut formed at confluence with
stream channel.

Potential Improvemeuts:

Improve existing swale to better promote infiltration. Improvements may include minor
grading, soil amendments, and/or installation of check dams. Repair and stabilize all
eroded areas. Provide headcut stabilization.





Identifier: Kristiansand - 29

Location: South of Nina Lane, between Kroken Court and Haradd Lane

Existing Conditions:

A culvert outfall from the roadside ditch to an open space parcel behind the existing
residences. The precise outfall location could not be determined and may be buried
beneath yard waste. Ultimately, the runoff is conveyed into a shallow swale through the
existing woods.

Potential Improvements:

Remove any debris blocking culvert outfall and provide adequate outlet protection and/or
transition channel. Potential for installation of BMP within the open space parcel, such
as a shallow marsh or infiltration/bioretention basin pending further review.





Identifier: Kristiansand - 30

Location: Stravenger Ct Cul-de-sac

Existing Conditions:

Existing concrete channel conveying stormwater from roadway to stream. Segments at
the channel are damaged and undermined by scour along sides.

Potential Improvements:

Repair damaged segments of channel. Fill back in scour holes and stabilize. Modify
outfall and/or provide outlet protection as needed to ensure stable transition to stream
channel.





Identifier: Kristiansand - 31

Location: West ot'Haradd Lane before cul-de-sac

Existing Conditions:

Erosion noted at outfall of roof downspouts.

Potential Improvements:

Repair/stabilize erosion areas and ensure surface drainage is conveyed down the slope in
a stabilized manner (such as slope drains, conveyance channels, or rock chutes).





Identifier: Kristiansand - 32

Location: Corner ofTelemark Drive and Rodane Place

Existing Conditions:

Open space parcel leading to stream channel. A substantial amount of yard waste is piled
along the treeline near the roadway. Roadway storm sewer discharges to stream at toe of
slope. Extensive gully erosion present upslope of outfall and channel erosion
downstream. Some debris and sediment clogging part of pipe.

Potential Improvements:

Excavate back from storm sewer outfall and shorten pipe. Install energy dissipation at
outfall and repair/stabilize all eroded areas. May be potential to construct small shallow
marsh facility between outfall and stream channel, pending earthworks.





Identifier: Kristiansand - 33

Location: Western edge ofWilliamsburg Village

Existing Conditionsi

Appears to be a large, shallow dry detention/infiltration facility, but currently under
construction. Some sediment accumulation and rill erosion present. Pretreatment swales
direct runoff from condos to basin. Drop inlet structure uncovered and clogged with
debris. Standing water within riser, and outfall pipe could not be located.

Potential Improvements:

Remove and dispose of accumiilated sediment. Install nested bioretention filter within
basin area. Potential for compost amended soils and enhanced vegetative cover for
improved water quality treatment. Remove debris from drop inlet, locate and remove
blockage, replace top of inlet structure, and ensure outfall pipe is properly daylighted.
Additional review may yield potential to optimize outlet structure for improved water
quality treatment and channel protection.





Identifier: Kristiansand - 34

Location: Southern edge ofWilliamsburg Village

Existing Conditionsi

Dry detention basin with timber weir wall and perforated pipe outlet.

Potential Improvements:

Convert to an infiltration/bioretention basin or shallow marsh facility pending further soil
evaluation. Ensure ends of weir wall are fully tied into slopes.





Identifier: Kristiansand -35

Location: Between Williamsburg Village and Williamsburg Dodge

Existing Conditions:

Existing wet pond and wetland fringe. Low flow orifice does not have a debris rack, but
currently not clogged. Large areas of riprap at inflow points. Some barren areas in
uplands.

Potential Improvements:

Install debris rack over low flow orifice. Provide soil amendments and permanent
seeding in any barren areas. Provide joint plantings within riprap areas, where
appropriate, or replace with vegetated buffer. Evaluate the potential to expand the pond
size (may be some room adjacent to parking lot of Williamsburg Dodge) and/or adjust
outlet structure to treat other contributing areas than initially designed for. Should also
consider installing submerged gabion wall across inflow points to create sediment
forebays.





Identifier: Kristiansand - 36

Location: Parking lot in rear ofWilliamsburg Dodge

Existing Conditions:

Open area adjacent to parking lot near existing curb inlet.

Potential Improvements:

Construct curb cuts and offline bioretention filter or infiltration trench between parking
lot and existing pond.





Identifier: Kristiansand - 37

Location: Between Williamsburg Village and Williamsburg Dodge

Existing Conditions:

Concrete channel receiving flow from Rt. 60 and adjacent development. Channel
ultimately outfalls to existing pond discussed in Retrofit #35. A large amount of
sediment accumulation is present at bottom of channel, burying what is assumed to be a
drop inlet connecting to the pond.

Potential Improvements:

Remove and dispose of accumulated sediment. Construct an offline bioretention filter at
end of channel (downslope of drop inlet). Alternately, a pre-treatment sediment forebay
could be constructed at the end of the channel and outfall adjusted accordingly. Further
evaluation could also be provided to determine the feasibility of replacing the concrete-
lined channel with another which better promotes infiltration. This may consist of a
grassed swale with soil amendments and check dams (however the longitudinal slope and
number of check dams could be problematic).





Identifier: Kristiansand - 38

Location: Corner ofNorge Office Park

Existing Conditions:

Existing gravel infiltration trench adjacent to parking lot. Some sediment
accumulation/bare soil present at inlet to basin. The overflow structure is near level with
the basin surface. Another riser is present which appears to contain electrical features,
but is not covered.

Potential Improvements:

Remove and dispose of accumulated sediment and ensure inflow to basin is stabilized.
Recommend extending overflow structure so that a larger amount of surface ponding is
possible before bypassing. Evaluate the additional riser and electrical features to ensure
the basin function does not create a concern. A locked cover should be provided over
electrical area to prevent tampering (especially considering that children may have played
within the basin in the past, as visible in the stone alignment on the overflow structure).
Additionally, to improve the aesthetic value of the facility, perimeter landscaping and/or
a surface layer oftopsoil and vegetative ground cover could be employed. If the basin is
to be topdressed, further evaluation of its function should be performed to ensure water
quality benefits are not compromised and to determine the new design configuration.





Identifier: Kristiansand - 39

Location: Norge Office Park (southeast corner)

Existing Conditions:

Existing gravel infiltration trench adjacent to parking lot. Appears to be functioning well.

Potential Improvements:

To improve the aesthetic value of the facility, perimeter landscaping and/or a surface
layer of topsail and vegetative ground cover could be employed. If the basin is to be
topdressed, further evaluation of its function should be performed to ensure water quality
benefits are not compromised and to determine the new design configuration (may
require an overflow structure).





Identifier: Kristiansand - 40

Location: Norge Office Park (northeast corner)

Existing Conditions:

Existing gravel infiltration trench adjacent to parking lot. Appears to be functioning well.

Potential Improvements:

To improve the aesthetic value of the facility, perimeter landscaping and/or a surface
layer of topsail and vegetative ground cover could be employed. If the basin is to be
topdressed, further evaluation of its function should be performed to ensure water quality
benefits are not compromised and to determine the new design configuration (may
require an overflow structure).





Identifier: Kristiansand -41

Location: Shops at Kristiansand, North of Nina Lane

Existing Conditions:

Existing concrete-lined channels and grassed swales receiving runofffrom Nina Lane and
the Shops at Kristiansand. Some sediment accumulation within concrete channels.

Potential Improvements:

Improve existing channels to better promote infiltration. Improvements may include
minor grading, soil amendments, and/or check dams. Remove and dispose of
accumulated sediment. Further evaluate the concrete channels to determine if they can be
replaced by grassed swales with check dams. Alternately, bioretention filters could be
installed within select areas of the swale.
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Identifier: Kristiansand - 42

Location: Front ofWilliamsburg Honda

Existine Conditions:

Existing infiltration basin between Rt. 60 and parking lot of Williamsburg Honda which
appears to be functioning well.

Potential Improvements:

Identified in Yarmouth Creek Watershed Plan (104-R1). Enhance existing basin by
adding landscaping and mulch layer to function more like a bioretention facility.





Identifier: Kristiansand - 43

Location: Norge Elementary School (southeast comer of parking lot near Rt. 60

Existing Conditionsi

Open area adjacent to parking lot receiving surface runoff from pavement. Some
sediment accumulation at edge of parking lot.

Potential Improvements:

Construct a bioretention filter or infiltration trench to treat the parking lot runoff.
Remove and dispose of accumulated sediment and configure entrance to biofilter to help
prevent future sediment buildup. Stabilized overflow or level spreader needed as biofilter
outlet. Cooperation with the school as an educational tool is also recommended. Other
retrofits not identified herein may also be feasible at the school pending further
evaluation.





Identifier: Kristiansand - 44

Location: Norge Elementary School (southern edge of parking lot)

Existing Conditions:

Open area adjacent to parking lot receiving surface runofffrom pavement.

Potential Improvements:

Construct bioretention filters, an infiltration trench, or an engineered swale to treat the
parking lot runoff. Discharge into proposed Retrofit #43. Cooperation with the school as
an educational tool is also recommended. Other retrofits not identified herein may also
be feasible at the school pending further evaluation.

ST
s&





Identifier: Kristiansand - 45

Location: Norge Elementary School (south behind school, near bend in access road)

Existing Conditions:

Concrete flume conveying roadway runoffinto drop inlet.

Potential Improvements:

Construct a bioretention filter around existing drop inlet. Ensure adequate protection at
inflow from flume. Tie underdrains ofbiofilter into existing inlet. Cooperation with the
school as an educational tool is also recommended. Other retrofits not identified herein
may also be feasible at the school pending further evaluation.





Identifier: Kristiansand - 46

Location: Norge Elementary School (within the school grounds)

Existing Conditions:

Multiple drop inlets (some not shown) receiving surface runoff. Building downspouts do
not discharge to surface but are piped underground.

Potential Improvements:

Construct bioretention filters around existing drop inlets. Modify building downspouts in
these areas to discharge above ground, across a level spreading device and grassed filter
strip, and ultimately into the biofilters (similar rooftop disconnection measures may be
employed elsewhere onsite). Tie underdrains of biofilters into existing inlets.
Cooperation with the school as an educational tool is also recommended. Other retrofits
not identified herein may also be feasible at the school pending further evaluation.





Identifier: Kristiansand - 47

Location: Norge Elementary School (behind school to the west)

Existing Conditions:

Existing wetland area or shallow BMP surrounded by chain link fence. Appears to be
outfall from the school storm sewer system.

Potential Improvements:

Even though this area drains away from the tributary of concern for this study (as may
other portions ofNorge Elementary School), it could be evaluated for potential retrofits.
This area was not reviewed in great detail in this study, but there may be potential for a
shallow marsh BMP retrofit, outlet protection, pre-treatment forebay, andVor existing
wetland enhancement pending further evaluation.





Identifier: Kristiansand - 48

Location: Open field west of development on Rt. 60, immediately north of school

Existing Conditions:

Runofffrom commercia! areas west of Rt. 60 discharge into existing open field with no
defined outfall.

Potential Improvements:

Construct treatment practices downslope of developed areas. May include practices such
as level spreaders, filter strips, engineered swales, bioretention filters, or infiltration
basins pending further evaluation.
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Identifier: Kristiansand - 49

Location: Open field west of Motor Lodge on Rt. 60

Existing Conditions:

Runoff from commercial areas west of Rt. 60 discharge into existing open field with no
defined outfall.

Potential Improvements:

Construct treatment practices dovvnslope of developed areas. May include practices such
as level spreaders, fitter strips, engineered swales, bioretention filters, or infiltration
basins pending further evaluation.
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KRISTIANSAND TRIBUTARY PROPERTY

Adjacent Parcel information

Parcel ID ff
(FIN)

Federal CD

(FID)
Parcel Area

(Acres)
Mailing Address

2320100051
2320I00051A
232060000IA
2320600077
2320600104

2320600105
2320600107
2320600108
2320600109
2320600111

2320600112

2320600113
2320600130
2320600132
2320600133
2320600134

2320600137
2320600138
2320600]60
2320600161

2320600162

2320600163
2320900001C
2320900023
2320900024
2320900025

2320900026

2320900027
2320900053
2320900061
2320900062
2320900063

2320900064
2320900065
2320900073
2320900074
2320900075
2320900087

2320900088
2321000400
2321000500
2321001200

2321001300

232IOOI400
232)001500
232IOOI800
2321001900

2321002000

2340300164
2340300165
2340300189
2340300190

2340300193

2340300194

2340300195
2340300196
2340700085
2340700086

2340800001A

2340800009
2340800010
2340800011
2340800022
2340800023

2340800024
2340800025
2340800026

2341200001 A

2341200001B

2341200004

2341200005
2341200006
2341200007
2341200008

2341200010

2341200011
234I2000I5
2341200016
2341200018
2341200019
2341200020
2341200021

2410100008
2410100011
24IOIOOOI2

64
84
83
79
81
75
73
72
66

47
41
45

54
55
52
42

37
36
65
40

51
56
59
62

57
53
43
39
38
34
35

71
69

29
30
24

1

26
20
21
28
31
32
33

0

27

19
2

13
22
10
3

17
16
15
14
13
12
II
9

7

4

5

6

8

76
61

2. 48 FORD. SHARYN
0. 18 JCC
3.41 KRISTDVNSANDHOA
0. 35 HILL, ERIC
0 44 SCOTT. KRASTON AND SUZANNE

0.38 DOYLE, AMY
0 69 SCHM]D, FREDDIE
0. 66 DUMONT. PAUL & BONNIE
0. 57 BEAN, DAVID
1. 28 VmRANT LIFE MINISTRIES
0. 50 KETAN. RANDALL
1.45 SNYDER. SCOTT &. LYNNE
0.96 SOLTIS. MARK CHRISTIAN
1. 64 TAINTER. LELAND S. BARBARA
0. 79 LEACH, VEKNON & DONNA
172 LASSITBR. NANCY
0 71 CONWAY. TODD & NATALIE
0. 38 RENAULT, GEORGE & LUCINDA
0 69 KRIETEMEYER. DONALD & MOLL1E
1 59 ROCKWELL. STANLEY, JR
1. 19 ROCKWELL. MARION

12 44 COLONIAL HERITAGE LLC.
0 23 HOGANMILLER. ROBERT & BARBARA
0.29 JACOB1. LESLE rT RUSTEE)
0.24 GARDNER. DENNIS fTRUSTEE)
0.26 HILLARD. ANNE
0.24 MAROHL, DON St SANDRA
0. 13 BOZSK. CHARLES & LINDA LEE
0. 17 REISACK. JOSEPH & LOUISE
0. 21 ROSZKOWSKI, JOSEPH & KATHERTNE
0 26 ADAMSON. JOHN & JANET
0. 37 MCKENNY. MAKJLYNN
0.32 DOBRATZ, DUANE & NOREEN
013 VEASEY. WALTER & GRACE
0. 11 KUBA. CAROL
0. 11 FRANCIS. MAKVIN & JINNErT
0. 13 LA BELLE. PATRICE
0 13 DILLON. PAUL & LILLIAN
261 WILLIAMSBUKG VILLAGE HOA
4. 09 WILLIAMSBURG VILLAGE HOA
C. 79 WILLIAMSBURG VILLAGE, LLC.
0.82 WILLIAMSBURG VILLAGE. LLC.
2. 06 WILLIAMSBURG VILLAGE. LLC.
0. 77 WILUAMSBURG VILLAGE. LLC
1.43 WILL1AMSBURG VILLAGE, LLC
1. 18 WILL1AMSBURG VILLAGE, LLC.
0 28 WILL1AMSBURG VILLAGE, LLC.
1. 11 MORSE, COLUMBUS
0. 61 KENDALL, DEBORAH
1. 43 LUNT. DAVID & VALEKE
OJ2 WAUL LAWRENCE. SR
165 PINCKNEY. WILLIAM
0. 91 MOORE. MICHAEL St SIMMONS, IDA
0. 67 FAHRINGER, DAVID & VICTORIA
0. 72 FAHRINGER. DAVID & VICTORIA
0. 13 THIR, ALBERT & MARTHA
0. 13 FRAIZE, RTNALDO & CAROL
4-38 COLONIAL HERITAGE HOA

0. 11 COLUNS. PHYLLIS (TRUSTEE)
0. 12 OSMON. ROBERT
0. 14 MAZZEO. ANDREW & MARILYN
0. 14 MISTLER. DOUGLAS A CAROL
0-14 SKINNER. ROBERT, JR & KAREN

0. 13 KALISON. PETER & MARSHA
008 CRIST. RAYMOND & SANDRA
0. 14 CIOPP/^ ALFRED, IR S. JANET
1. 07 COLONIAL HERITAGE LLC.
8.54 COLONIAL HERITAGE HOA
0. 13 BROWN, WILLIAM, HI &RENE
0. 13 BARTOLICH, JEANNE & EUGENE
0. 13 MACDONALD, MARY CTRUSTEE)
0. 13 YUHONG. JUNO & YU. SUNHA
0. 11 CAVANAUGH. DONALD & JOYCE
0. 11 JENKINS. ELBERT (TRUSTEE)
0. 11 MYERS, HAKR. Y, IR- & SHARON
0. 13 JENNFNGS. THOMAS & UNDA
0. 13 BOYDEN, RICHARD &. BENDER, KATHRYN
0. 16 RIFFER. WILLIAM & CECILIA
0. 16 MAROHL. DON & SANDRA
0. 19 GORDON, QUINTON A IDELLE
0.31 KIM. PILKYU Si BOCKSOON
6. 40 DODSON. JOHN
2. 02 WARE. DAVID
3.35 BAYLANDS FEDERAL CREDIT UNION

126 RONDANE
201 HARABD
208 HARADD
101 TELEMARK
211 HARADD

207 HARADD
205 RARADD
203 HARADD
104 ASTRID
103 ASTRID
101 ASTRJD
119 HARADD
104 STAVENGER
105 STAVENGER
103 STAVENGER
104 TOREA
105 TOREA
262 NINA
260 NINA
258 NINA

I HERSTAD

4772 WINTERBERRY

4776 WINTERBERRY
4780 WINTERBERRY
4775 WINTERBERRY
4771 WNTERBEKRY
7151 PINEBROOK
4716 LEVINGSTON
4720 LEVINGSTON
4724 LEVINGSTON
4723 LEVINGSTON
4719 LEVTNGSTON
4716 NEWPORT
4723 NEWPORT
4719 NEWPORT
4719 SANFORD

4721 SANFORD
400 KINDE
500 RUSTADS

1200 RUSTADS
1300 RUSTADS
1400 RUSTADS
1500 RUSTADS
1800 RUSTADS
1900 RUSTADS
2000 RUSTADS

3 HERSTAD
2 HERSTAD
3 DRAMMEN
1 DRAMMEN
2 SANDSTAD
3 SANDSTAD
I SANDSTAD

248 NINA
4715 SANFORD
47)7 SANFORD

4332 SPRUCEMONT
4347 SPRUCEMONT
4343 SPRUCEMONT
4320 GARDEN
4324 GARDEN

4340 GARDEN
4344 GARDEN
4341 GARDEN

6937 VALLEY
6933 VALLEY
6929 VALLEY
6925 VALLEY
6915 VALLEY
6905 VALLEY
6901 VALLEY

4209 CLIFFSmE
4205 CLIFTSmE
6884 ARTHUR HILLS
6888 ARTHUR HILLS
6896 ARTHUR HILLS
6900 ARTHUR TOLLS
7101 RICHMOND
7049 RICHMOND
7031 RICHMOND

LN
LN
DR
LN

LN
LN
LN
CT
CT
CT
LN
CT
CT
CT
CT
CT
LN
LN
LN
CT

CT
CT
CT
CT
CT
RD
LN
LN
LN
LN
LN
FRST
FRST
FRST
ARMS
ARA1S
cm
CIR
C1R
CIR
CIR
CIR
cm
CIR
CIR
CT
CT
CT
CT
CT
CT
CT
LN
AKMS
ARMS

vw
vw
vw
vw
vw

GRN
GKN
CRN
GRN
CRN
GKN
CRN
DR
DR
DR
DR
DR
DR
RD
RD
RD

*ParceI locations are referenced on the Stream Condition Summary Map via the Parcei Identification Number (?W)
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L. Preston Bryant, Jr.
Secretary ofNalurai Resources

Joseph H. Maroon
Director

ol

DEPARTMENT OF CONSERVATION AND RECREATION
217 Governor Street

Richmond, Virginia 23219-2010

(804)786-7951 FAX (304)371-2674
June 2, 2008

Stephanie Friend
Wiliiamsburg Enviromnental Group
5209 Center Street

WiUiamsburg, VA23188

Re: JCC - Kristiansand

Dear Ms. Friend:

The Department of Conservation and Recreation's Division of Natural Heritage (DCR) has searched its
Biotics Data System for occurrences of natural heritage resources from the area outlined on the submitted
map. Natural heritage resources are defmed as the habitat of rare, threatened, or endangered plant and
animal species, unique or exemplary natural communities, and significant geologic formations.

According to the information currently in our files there is potential for the Virginia least trillium
{Trilliwn pusillum var. virginianum, G3T2/S2/SOC/NL) to be within the project limits. Virginia least
trilHum is a state rare perennial herb that primarily inhabits somewhat acidic, moist to saturated soils,
although it does not grow in standing water. The plant is most often found on the margins of swamps, on
high spots within swamps or in ground-water seepage areas. Direct destruction of individuais, loss of
habitat, and alterations of water quality are the primary threats to this species (dark and Potter, 1995).
This herb species blooms from late March to May (Radford et. a1., 1968). Please note that this species is
currently tracked as a species of concern by the United States Fish and Wildlife Service (USFWS),
however this designation has no official iegal status.

Due to the potential for this site to support populations of this natural heritage resource, DCR
recommends an inventory for fee resource in the study area. With the sur/ey results we can more
accurately evaluate potential impacts to natural heritage resources and offer specific protection
recommendations for minimizing impacts to the documented resources.

Under a Memorandum of Agreement established between the Virginia Department of Agriculture and
Consumer Services (VDACS) and the Virginia Department of Conservation and Recreation (DCR), DCR
represents VDACS in comments regarding potential impacts on state-Iisted threatened and endangered
plant and insect species. The current activity will not affect any documented state-listed plants or insects.

In addition, our files do not indicate the presence of any State Natural Area Preserves under DCR's
jurisdiction in the project vicinity.

State Parks . Soil and Water Conservation . Natural Heritage . Outdoor Recreation Planning
Chesapeake Bay Local Assistance . Dam Safety and Fioodplain Management . Land Conservation





%

New and updated information is continually added to Biotics. Please contact DCR for an update on this
natural heritage information if a. significant amount of time passes before it is utilized.

A fee of $125. 00 has been assessed for the service of providing this information. Please find enclosed an
invoice for that amount. Please return one copy of the invoice along with your remittance made payable
to the Treasurer of Virginia, Department of Conservation and Recreation, 203 Governor Street, Suite
423D, Richmond, VA 23219, ATTN: Cashier. Payment is due within thirty days of the invoice date.
Please note late payment may result in the suspension of project review service for future projects.

The Virginia Department of Game and Inland Fisheries maintains a database of wildlife locations,
including threatened and endangered species, trout streams, and anadromous fish waters, which may
contain information not documented in this letter. Their database may be accessed from
http://www.dgtf.virginia.gov/wildlife/info_map/index.htm}, or contact Shiri Dressier at (804) 367-6913.

Should you have any questions or concerns, feel free to contact me at (804) 692-0984. Thank you for the
opportunity to comment on this project.

Sincerely,

Kristal McKelvey
Coastal Zone Locality Liaison

Cc: Tylan Dean, USFWS





Literature Cited-

dark, K.H. and J.L. Potter. 1995. North Landing River Natural Area Preserve Resource Management
Plan, First Edition. Natural Heritage Technical Document 95-9. Virginia Department of Conservation
and Recreation, Richmond, Virginia. February 1995.

Radford, A. E., H.A. Ahles, C.R. Bell. 1968. Manual of the Vascular Flora of the Carolinas. University
of North Carolina Press, Chapel Hill. p. 292
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I t^J fey4 Virginia Department of Game and Inland Fisheries

5/8/2008 2:41:12 PM Fish and Wildlife Information Service

VaFWIS Search Report Compiled on 5/8/2008, 2:41:12 PM Help

Known or likely to occur within a 2 mile radius of 37,21,26. 76,46,20.

in 095 James City County, 199 York County, VA

496 Known or Likely Species ordered by Status Concern for Conservation
(displaying first 46) (46 species with Status* or Tier I**)

BOVA
Code

030074

030071

040120

020052

030013

040096

040129

040293

020044

020002

040093

040292

040110

010032

030067

040320

100001

010077

Status*

FESE

FTST

FTST

SE

SE

ST

ST

ST

ST

ST

ST

FSST

FS

FSSS

FSCC

FS

FS
ss

Tier**

[

[

[I

[1

1

[

[

[1

[I

[I

I

[1

11

II

IV

I

Common Name

T yrtle, Kemp' s (=
A.tlantic) Ridley
sea

Turtle, loggerhead
?ea_

Plp_yer, piping

Salamander, eastern

tiger

Rattlesnake,
;anebrake

Falcon, ^ peregrine

Sandpiper, upland

Shrike, loggerhead

Salamander,
Mabee's

Treefrog;_barkmg

Easle, bald

Shrike, migrant
losserhead

RaiLblac]^

Sturseon, Atlantic

Terrapin, northern
diamond-backed

Warbler, cerylean_

fritillary, Diana

Shiner, bridle

Scientific >«ame

Lepidochelys
kempii

Caretta caretta

Charadrius melodus

Ambystoma
tignnum tignnum

Crotalus horridus

Falco peregrinus

Bartramia

longicauda

Lanius ludovicianus

Ambystoma mabeei

Hyla gratiosa

Haliaeetus
leucocephalus

Lanius ludovicianus

migrans

Laterallus

jamaicensis

Acipenser
oxyrinchus

Malaclemys terrapin
terrapin

Dendroica cerulea

Speyeria diana

Notropis bifrenatus

Confirmed

Yes

Yes

Yes

Database(s)

30VA

BOVA

BOVA

BOVA

BOVA

CBC, BOVA

B OVA

CBC, BOVA

BOVA

BOVA

BBA,CBC,BOVA

BOVA

BOVA

BOVA

BOVA

BOVA

BOVA

BOVA

http://www. vafwis. org/fwis/NewPages/VaFWIS_GeographicSelect_Options. asp?Title=VaF... 5/8/2008
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040029

040381

040186

040266

030063

040094

040034

040040

040036

040204

040270

040264

040180

040364

040032

040366

040285

040112

040262

040020

040189

040188

040278

040314

050110

050045

040225

ss

ss

ss

ss

ec
ss

ss

ss

ss

ss

ss

ss
ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

II

II

II

II

Ill

Ill

Ill

Ill

Ill

Ill

Ill

IV

IV

1

Heron, little blue

Sparrow, saltmarsh
iharp-tailed
Tern, least

Wren, wmter

Turtle, shotted

Harrier, northern

Heron, tricolored

Ibis, slossy

Night-heron,
vellow-crowned

Owl, barn

Wren, sedge

Creeper, brown

Tern, Forster's^

Dickcissel

Egret, great

Finch, purple

Kinglet, golden-
;rowned

Moorhen, common

Nuthatch, red-
breasted

Pelican, brown

Tern, Caspian

Tern, sandwich

Thrush, hermit

Warbler, magnolia

Mole, star-nosed

Otter, northern
river

Sapsucker, yeUow-

Egretta caemlea
caerulea

Ammodramus
caudacutus

Sterna antillarum

Troglodytes
troglodytes

Clemmys guttata

Circus cyaneus

Egretta tricolor

Plegadis falcinellus

Nyctanassa violacea
violacea

Tyto alba pratincola
Cistothorus

platensis
Certhia americana

Sterna forsteri

Spiza americana

Ardea alba egretta

Carpodacus
purpureus

Regulus satrapa

Gallinula chloropus
cachinnans

Sitta canadensis

Pelecanus
occidentalis

carolinensis

Sterna caspia

Sterna sandvicensis
acuflavidus

Cathams guttatus

Dendroica magnolia

Condylura cristata
parva

Lontra canadensis
lataxina

Sphyrapicus varms

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

BOVA

BOVA

BOVA

CBC, BOVA

BOVA

CBC, BOVA

BOVA

BOVA

BOVA

BOVA

BOVA

CBC, BOVA

CBC, BOVA

BOVA

CBC, BOVA

CBC, BOVA

CBC,BOVA

BOVA

CBC, BOVA

BOVA

CBC, BOVA

BOVA

CBC, BOVA

BOVA

BOVA

BOVA

CBC,BOVA

http://www. vafwis. org/fwis/NevvPages/VaFWIS_GeographicSelect_Options. asp?Title=VaF... 5/8/2008
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040319 1

bellied

Warbler, black-
throated green

Dendroica virens BOVA

To view All 496 species View 496

* FE=Federal Endangered; FT=Federal Threatened; SE=State Endangered; ST=State Threatened; FP=Federal Proposed;
FC=Federal Candidate; FS=Federal Species of Concern; SC=State Candidate; CC=Collection Concern; SS=State

Special Concern

»* I=VA Wildlife Action Plan - Tier I - Critical Conservation Need; Il=VA Wildlife Action Plan - Tier II - Very High
Conser/ation Need; 111= VA Wildlife Action Plan - Tier III - High Conservation Need; IV=VA Wildlife Action Plan - Tier
IV - Moderate Conservation Need

View Map ofALIQuer>_ResultsJromAil
Observation Tables

Anadromous Fish Use Streams

N/A

Fish Impediments ( 3 records )
View Map of All
Fish Impediments

ID

603

80<

602

Name

BEECHWOQD DAM

DEER LAKE DAM

OLD MILL POND DAM

River

FRANCE SWAMP

TR-YARMOUTH CK

5K1M1NO CREEK

View Map

Yes

Yes

Yes

Colonial Water Bird Survey

N/A

Threatened and Endangered Waters

N/A

Cold Water Stream Survey (Trout Streams)
Summary of Recent Observations

N/A

http://www. vafwis. org/fwis/NewPages/VaFWIS_GeographicSelect_Options. asp?Title-VaF... 5/8/2008
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Scientific Collections

Collection

40621

40667

64600

64599

40613

17766

18138

19250

19341

25513

25543

25579

28238

Scientirit

Date
Collected

Oct 16
2001

3ctl6
2001

I Lll 10
2000

Iul8
2000

Sep 16
1996

Jan 1
1900

Jan 1
1900

Tan 1
1900

Jan 1
1900

Jan 1
1900

Janl
1900

Jan 1
1900

Tan 1
1900

collections

Collector

Gireenlee, DMC,
Paul, Karen

Gireenlee, DMC,
Paul, Karen

R. USS
BENEDICT
^PRINCIPLE
PERMITTEE)

RUSS
BENEDICT
^PRINCIPLE
PERMITTEE)

^DAMS,
30NZALES

Mitchell, J. C.

Collection Species

Different |

Species

16

6

3

1

6

1

1

1

I

1

1

1

1

Highest
*

TE

Highesl
**

Tier

IV

IV

View

Map

Yes

Yes

Yes

Yes
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L. Preston Bryant, Jr.
Secretary of Natural Resources

COMMONWEALTH of VIRGINIA
Department of Historic Resources

2801 Kensington Avenue, Richmond, Virginia 23221 Kathleen S. Kiipatrick
Director

Tei; (804) 367-2323
Fax:(804)367-2391
TDD: (804) 367-2386
www. dhr. virginia. gov

June 30, 2008

Matt McWhorter
Wiiliamsburg Environmental Group
5209 Center Street
Wiiiiamsburg, VA 23188

RE: Detailed Archives Search
Kristiansand

Dear Mr. McWhorter:

Thank you for your recent request for information from our Archives on previously recorded
archaeological and architectura! resources within the area of potential effect, as delineated on your
map, for the above-referenced project. Piease note that your request for information from the
Department of Historic Resources (DHR) Archives concerning the location of historic resources does
not relieve you or your client from possible obligations under state or federal historic presen/ation
regulations. I strongly recommend that you contact Marc Hoima, Manager, DHR's Resource
Services and Review Division at (804) 367-2323, extension 114, if you have any questions
concerning state and federal regulatory requirements.

Enclosed are the maps showing the locations of any archaeological or architectural resources
previously recorded at DHR. Since no sites or structures were found to have been previously
identified in your project area, no records were copied for inclusion in this packet.

DHR serves as the official state repository on historic resources. This information has been
complied primarily by independent cultural resource consultants. DHR makes no warranty as to the
fitness of the data for any purpose. The absence of historic resources in DHR records does not
necessarily mean that no historic properties are present. It is advisable to check with local
government planning offices for information on any properties that may meet the age and
significance tests of the National Register criteria and have not yet been recorded in the DHR
Archives. Also, the area in question may not have been systematically surveyed for resources,
possibly necessitating a sun/ey and submitta! of that data with your Project Review application.

Please contact me at (804) 367-2323, extension 125, if I can be of further assistance.

Sincerely,

lAd4o^L
Ann Dryp/Wellford
Archives - DHR

Administrative Sen'ice^
10 Courthouse Avc.

Petersburg. VA 23803
Tei: (804) 863-1624
Fax:(804)862-6196

Capital Region Office
2801 Kensington Office
Richmond, VA 23221
Tet; (804) 367-2323
Fax:(804)367-2391

Tidewater Region Office
14415 Old Courthousc Way
2"" Floor
Newport News. VA 23608
Tel; (757) 886-2807
Fax:(757)886-2808

Roanoke Region Office
1030 Pemnar Avenue. SE

Roanoke. VA 24013
Tel: (540) 857-7585
Fax:(540)SS7-75S8

Winchester Region Off'ice
107 N. Kent Street. Suits 203
Winchester, VA 2260!
Tel: (540) 722-3427
Fax; (540) 722-7535
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KRISTIANSAND TRIBUTARY

Preliminary Stream Cost Opinion

Activitv

Design Phase
Detailed Delineation and Confirmation

Permitting
Landowner Coordination

Survey Fieldwork/Design
Consb-uction Plans

Bid Support/Specs

Constmction Phase

Contractor Oversight
Stream Enhancement (LF)

Stream Restoration (LF)

Replanting (Approximate Acres)

Monitorins and Reporting Phase
As-built

Monitoring (Years)

Amount

1

1, 186
194
1.6

Cost per

$2, 350
$6,500

$10,000
$15, 000
$20,000

$5,000

$15,000
$125
$175

$7, 000

$6, 000
$5,200

Total

$2, 350
$6, 500

$10,000
$15,000
$20, 000

$5, 000

$15,000
$148,250

$33,950
$11,088

$6,000
$15,600

Sub Total

20% contingency

Project Total

Per Linear Foot (1,3 80 LF)

$288,738
$57,748

$346, 486

$245

NOTE: All values are approximate, subject to change, and based on preliminary site analyses in
absence of detailed inventories and design.

NOTE: Proposed BMP retrofits are not included in the Stream Cost Opinion.
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Yarmouth Creek Watershed

Subwatershed 104
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Yarmouth Final Watershed Plan

Subwatershed 104

Overall Characterization

Subwatershed 104 is currently in the SENSITIVE
category at 9. 0% impervious cover and under the
current zoning was projected to have a buildout
imperviousness of 11. 6%, which would shift its
classification to IMPACTED. Recently, a
significant portion of the subwatershed was rezoned
from agricultural to residential, which shifted the
future impervious cover projection to 19. 3%.
Currently, the subwatershed is moderately
developed with residential and commercial areas in the upper portion. The upper western
tributary has been impacted by uncontrolled stormwater from an older residential
development, and the stream appears to be straightening as well as carrying a an excess
sediment load. The eastern and lower portions of the subwatershed have excellent stream
conditions. A fish survey below the confluence of the two upper tributaries showed eight
fish species including the sensitive brook lamprey. Good quality floodplain forest exists
here as well as the shell-marl ravine forest, though the shell areas have been affected by
the spread of invasive Nepal microstegium associated with the sewer line. Upland areas
may provide habitat for the rare small whorled pogonia, which was recently located in
this subwatershed by Williamsburg Environmental Group. This area contains relatively
mature contiguous forest.

General Characteristics

Drainage Area
Length of Mapped Streams

860 acres

3. 78 miles

Current Land Use and Stream Classification in Subwatershed 104
1996 Impervious Cover 9. 0%
Initial Stream Classifi cation Sensitive

Current Stream Condition Good

Future Land Use and Stream Classification in Subwatershed 104
Buildout Impervioiis Cover 19. 3%
Projected Stream Classifi cation Impacted
Developable Area 573.6 acres
Developable Area % 67%

Conservation Areas in Subwatershed 104

Existing RPA wetland area 24 acres
Existing RPA wetland % 3%
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Yarmouth Final Watershed Plan

Contiguous Forest Yes, 200 acre forested plot
Presence ofRTE species: A small whoried pogonia population is located in the uplands
and there are shell deposits indicative oflhe shell-marl ravine forest located in the upper
watershed. Conditions in the eastern tributary are affected by the invasive Nepal
microstegium.

Wetlands (from NW1): 42. 7 acres of wetlands (5% of subwatershed), mostly riparian.
High quality wetlands associated with the floodplain occur along with beaver dams in the
lower portions of the subwatershed.

Other Conservation Areas: None found

Table 104-1. Priority Conservation Areas in Subwatershed 104

Rank

5 out
of 8

ID

C5

Approx. Area* (acres)
Total

190

Developable

140

Description

Subwatcrshed 104; sensitive
stream, contieuous forest.

shell-marl

Score

54

Management
Recommendations

Targeted for development; RPA
protection for all first order
streams, BSD

*Thcsc arc approximate areas calculated using GIS and rounded to the nearest tenth. Total area represents the total
acreage within the conservation area boundary. The developable area within those conservation areas was calculated
by subtracting unbuildable land and built-out land from the total area. Unbuildable land included the NWI wetlands,
open water, the existing RPAs (not including RPA buffer), stream valleys (a 100-fbot buffer on either side of all
streams), and slopes greater than 25% (derived from 5-foot contour lines). Because this estimate was based on limited
data and certain assumptions were made about how to estimate this area, it should only be used as a planning tool only
and not as an actual guide for development.

General Stream Conditions in Subwatershed 104

Habitat Assessment: The upper western tributary has been impacted by uncontrolled
stormwater from residential development, and the stream appears to be straightening as
well as carrying a large sediment load. The eastern and lower portions of the
subwatershed have good stream conditions. A fish survey below the confluence of the
two upper tributaries showed eight fish species including the sensitive brook lamprey.

Stormwater Management in Subwatershed 104
There is an opportunity to retrofit the development on the western tributary to provide
channel protection and limit downstream impacts of stormwater runoff. Another
opportunity for stormwater retrofitting may be to expand the capacity of an infiltration
basin to provide more storage.

lllHflBllEBaN;^3rai lllAlJil»!ilU^lill^jSRMT1»Vj '!/!l/4i(Jli ITi?l

TD

104-R1

Facility Type

Infiltration
Basin

Description
Consider adding bioretention elements to
enhance the facility. Mulch the base of
the facility, and incoiporate a variety of
plants.

Comments

This facility is currently
recorded as a dry pond.

Priority

Low
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Stream Restoration/ Channel Stabilization in Subwatershed 104

There is the potential for several stream stabilization and one potential stream restoration
project in Subwatershed 104. The stream restoration project is associated with the
degraded western tributary. However the source of the stormwater that is degrading the
channel is undetermined. Treatment of the stonnwater prior to restoration should be a
prerequisite for this project. The bioengineermg concept for the restoration project is
located in Section 3 Watershed Recommendations. Descriptions of the potential channel
stabilization projects are located in Table 104-3.

Table 104-3. Stream Restoration/ Channel Stabilization Opportunities in
Subwatershed 104

Site
104-S1

"T04-S2

104-S3

Description
Reach of stream adjacent to the west
side of the Kristansand neighborhood in
Subwatershed 104

Two reaches on the south side of

Kristansand neighborhood experiencing
streambank erosion and headcutting
Two small headwater channels with
active headcuts in subwatershed 104
downstream of the proposed US Homes
development

Type of Effort
Stream restoration -Should be
combined with a retrofit,

habitat and stability should be
restoration goals.
Channel stabilization

Channel stabilization

Priority
Medium

Medium

Medium
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