WILLIAMSBURG ENVIRONMENTAL GROUP, IN C.

G

Environmental Consultants

September 5, 2008

James City County Stormwater Division
Attn: Mr. Wayland Bass

287 McLaws Circle, Suite 1
Wiliamsburg, VA 23185

Re: Site Assessment and Conceptual Plan
Kristiansand Tributary Project, James City County, Virginia
WEG Project #3935

Mr. Bass:

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
extending 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
for Norge, Virginia, (1984), the National Wetlands Inventory (NWT) 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 May 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 fieldwork 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 lupulina), Nepalese brown top (Microstegium vimineum) and restricted to the western
portion were black willow saplings (Salix nigra). Soils onsite are typically very dark gray to
black (2.5Y 3/1 to 2.5Y 2.5/1 in Munsell color notation) in color, with faint 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 resources in May 2008, which
included identification of existing stream and riparian buffer conditions. The Environmental
Protection Agency Rapid Bioassessment Protocol (EPA RBP) and the Virginia Department of
Environmental Quality (DEQ) and the Army Corps of Engineers (Corps) Unified Stream
Methodology (USM) were applied to all onsite stream resources. In addition, stream geomorphic
measurements were collected at representative locations to help quantify channel stability
conditions. Representative Photographs were also taken and are provided in Appendix A.

RBP Assessment

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 determine 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 into 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 Model

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 remaining 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:

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

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

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

e Preservation and/or planting of the riparian buffer directly 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 stream 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 7, for a total of 194 LF. Stream restoration activities
may include the following activities:

o Local stabilization of incision within Reach 2;

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

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

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

o 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 (BMP) — 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 concemns.

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

5. Erosion and sediment control — Improvements or repairs to existing 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 defined 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 information 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 ID Number (PIN) for each property. Sewer and utility easement information 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 surveys 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 during the permitting 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 (DGIF) Fish and Wildlife
Information Service (VAFWIS) database was conducted to identify occurrences of natural
heritage resources within 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 perigrinus), 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 (VDHR) 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. virginianum) and small whorled pogonia (Isofria medeoloides).

Small whorled pogonia (SWP) — 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 within the Kristiansand project site can be
characterized as poor habitat for SWP. Mature 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
existing utility easements and adjacent homes further preclude the likelihood of SWP
colonization.

Virginia least trillium (VLT) — 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-purple 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 in the herbaceous layer. VLT is found in the Coastal Plain of
Virginia and Maryland (Gleason and Cronquist 1991), and occurs in 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 permitting process.

PRELIMINARY COST OPINION

A preliminary cost opinion for the potential stream improvement work is provided in Appendix
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.

Sincerely,

Tzl Seotlers

Travis Crfyosky Daniel Proctor, P.E.
Program Manager, Sty€ams Water Resources Engineer II

Enclosures
smw
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Photograph 3: Reach 3 — Looking downstream (potential stream enhancement).

Photograph 4: Reach 4 — Within currently enhanced area.
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Photograph 8: Reach 7 — Headcut area (potential stream restoration).


















HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADPIENT STREAMS (FRONT)

STREAM NAME | LOCATION Vi, 2 ASand — 3 CC
STATION# RIVERMILE STREAM CLASS | '
LAt LONG RIVER BASN Vo pnovde (e W
STORET # AGENCY :
INVESTIGATORS S“QJ«, (7 az}[mJ —
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i

FORM COMPLETED BY | L Q DATE _5- Z 'ng REASON FOR SURVEY
BLJK TIME- CAM PN
Habitat Cendition Catepory
Parameter - ;
; Optimal Suboptimal Marginal Poor

Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable

1. Epifaunal substrate favorable for habitat; well-suiled for habitat; habitat habitat; tack of habitat is

Substrate/ epifatnal colonization full colonization availability less than obvious; substrate

Avsilable Cover and fish cover; mix of potential; adegquate desirable; substrate unstable or lacking:
snags, submerged logs, abitat for mamtenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.

SCORE (0O

2. Pool Substrate
Characierization

SCORE ¢

3, Pool Yariability

SCORE

4, Sediment
Deposition

JParameters to be evaluated in sampling reach

8, Channel Flow
Status

RS

or ather stable habitat
and al stage 10 allow full
colonization potential
(i.c., logs/snags that are
not new fall and pot
fransient).

ST A

Mixture of substrate
mnaterials, with gravel
and firm sand prevalent;
oot mats and submerged
végetation common.

S

Even mix of large-~
shallow, large-deep,
smati-ghallow, small-
deep paols present.

‘Little-or no enlargement
of iglands or point bars
and less than <20% of
fhe bottom affected by
sedimen! deposition.

‘Water regches base of
both lower barks, and
miniral amount of
channel substrate 15

Majority of

of additiona) subsirate in
the form of newfall, but
not yet prepared for:
colonization {may rate at
high end of scale).

mwd, or clay; mud may
be dominant; some roct
rmats-and submerged

ols large-
dezp; very few shallow.

Some new jncreast in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottomn affected; shight
deposition in pools.

Water fills >75% of the
availgble channel; or
<25% of charnmel
substrateis exposed.

Mixture of soft sand,

All.mud or clay or sand | Hard-pan clay
bottom; Hittle or no.root | bedrock; no root mat or
- | mat; no submerged vegetation.

vepetation.

Shallow pools much Majrity of ppos sma‘ﬂ-

mm_'; prevalent than deep | shallow or pools-zbsent.
podis.

Hcavyvdepésits- of fine
material, ncreased bar

Moderate deposition of
new gravel, sand or fine
sediment.onpld and new

development; more than

bars; 50-80% of the 80% of the bottom _
bottom affceted; changing frequentiy;
sediment deposits st pools almost 2bsent due
obstrucfions, fo siibstanfial sediment
consirictions, and bends; | deposition.

moderate deposition of
pools prevalent.

T

=5 ‘,E,\:;J «A_E‘%E: 2_.5_5.-
Water fills 25-75% of the | Very little water in

zvailable channel, and/or
riffle substrates are
‘mostly -:x_pose'd.

channel and mostly’
present es standing
poois.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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—

LD DATA SHEET—LOW GRADIENT STREAMS (BACK)

7. Channel
Sinuosity

cach bank)

Parameters to be evaluated broader than sampling reach

10. Ripart

Totsal Score

8. Bank Stability
| (score each ban )

score_“1 @®)
SCORE_“ (RB)

9, Vepetafive
Protection (score

Note: determine
Jeft or right side by
facing downstream.

SCORE_7_(LB)
SCORE % (RB) &

an

Vegetriive Zone
Width (soore cach
‘bank riparian zone)

SCORE i LB)
sCORE_A (RB)

16

normal pattern.

The bends in the stream

increase fhe stream
Jength 3 to 4 fimes
Jonger than ifitwasina
straight line. (Note -
channel braiding 1s_

-} considered normal in

coastal plains and other
Jow-lying arcas. This
parameter is not easily
rated in these areas.)

of crosion or bank failure
gbsent or minimal; liftle
potential for future
problems. <5% of bank
affected.

More than 90% of the
strearnbank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
rmacrophytes; vegetative
disruption through
grazing Of MOWIRE
mitnimal or not evident;
almost all plants allowed

Widsh of riparian zone.
>18 meters; hwman
activities (i.e., parking
Jots, roadbeds, clear-cuts,
lzwns, or crops) have not
impacied zone.

Banks stable; cvidence

| evidence of past
channelization, i,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

The
increase the stream
Jength 1 to 2 times
longer than if it was ina
stratght line. . .

Moderately stable;
infrequent, small areas of
crosion mostly healed
over. 5-30% of bank in
reach has areas of
eresion.

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
pofential to any great
_extent; Tnore than one-
half of the potential plant
stibble height
remaining.

Width of riparian zone
| 12-18 meters; human
activities havs impacted
zong only minimally.

Habitat Condition Crfegory
Parameter I
Optimal Suboptimal Marginal Poor
Channclization ot Some channclization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in arcas extensive; cmbankments | gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures &0% of the siream reach

resent on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

increase the stream
Jength 1 to 2 times

longer than if it was in a
straight line.

60% of bank in reach bas
areas of crosiom; high
erosion potential during
fioods.

50-70% of the
streambank surfaces
covered by vegetatior,
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the
go_tcntial plant stubble
eight remaining.

Width of riparian zone &
12 meters; human
activities have impacted
zone & great deal

The bends in the stream

Moderately unstable; 30-

channelized and
disrupted. lostream
habitat greatly altered or
removed entirely.

Channel straight;
walerway has been
channelized for a ong
distance.

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bengs;
obvious bank sloughing;

60-100% of bank has
jonal SCars.

Less flvan 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegemtion has been
removed 10

5 cenfimeters or less in.
average stubble height

Width of riparian zone
<6 meters: tittle-or no
riparian vegetation due
to human activities.
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BABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

small-shallow, small-
deep pools pres

ent.
T

SCORE

Py ¢%C,\/\/5\—(’(O\/\

Water reaches base of | Water fills >75% of the’
5, Channel Flow ‘both Yower banks, and available channet; or
Status minimal amount of <25% of channel

‘channtl substrate is substrate is expused.

available channel, and/or

pools.

STREAMNAME S LOCATION K1 ST oS el — U C <
STATION # RIVERMILE STREAM CLASS :
LAT LONG | RIVERBASIN I < /"G 4. Crea &
STORET # AGENCY .
S 4
INVESTIGATORS 55}{&% (l/ﬁfyf/ 7 F(/ - '/31"(3' ,,;[:E }Z:i'j 7
FORM COMPLETEDBY o ¢ (2 DATE C-2:0& #/¥ASON FOR SURVEY
8) Jx_) N TIME AM PM .
Habitat Condifion Categery
Parameter - -
Optimal Suboptimal Marginal Poor-
. Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; ack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Avsitable Cover  |and fish cover; mix of- otential; adcquate desirable; substrate unstable or lacking.
snags, submerged logs, abitat for matntenance - | frequently disturbed or
undercut banks, cobble of populations; presence | remeved.
or other stable habitat of addittonal subsirate in
and at stage to allow full | the form of newfall, but
colonization potential not yet prepared for
{i.c., lopsisnags thatare | colonization {may rate-at
not new fall and not high end of scale).
transient). |
Ei : s e e
g 2 E; ke S ﬁﬁm%% 2 ASes
- = B B i TR R N st S e SO B2 T W L A TR
=4 ) Mixture of substrate Mixture of soft sand, All mud or clay orsand | Hard-pan clay or
= | 2. Pool Substrate materials, with gravel mud, or clay; mud may | Botiom; little or no ¥dot | bedrock; no root mat er
E | Charactecization | end finm sand prevalent; | be dominant; some foof - | maf; no submerged vegetation.
B oot mats and submerged | mats and stibmerged vegetation.
= vegetation common. vegetation present.
k- B e s n b oe e
g < = o R " rer BTGy ]
= Even mix of large- Majority of pools large- | Shallow pools much Majority of pools small-
% | 3. Pool Varizbility |shallow, large-deep, deep; very few shallow. | more prevalent than deep |
@
£
£ | SCORE 3 i S =05
o B R 2 ¥ = 25 S 3 B AN T SEE
E Litfle or no enlargement | Somc new increase in Moderate deposition of
& | 4, Sediment of islands or point bars bar formation, mosfly new pravel, sand or fine
&< | Deposition and less than <20% of | fromgravel, sand orfine | sediment on old and new
the botiom affected by sediment; 20-50% of the | bars; 50-80% of the
sediment deposition. bottom affected; slight bottom afiected;
deposition in pools. sediment deposits at
. obstructions,

constrictions, and bends;
modesate deposition of

riffle substrates are
mostly exposed.

shallow orpools absent.

=

sits of fine
material, increased bar
development; more than
BD% of the bottom
changing frequently;
pools aimost absent duc
1o substantial sediment
deposition,

Heavy depo

Very little water in
channel and fostly
present s standing
pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition -

Form 3
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HABITAT ASSESSMENT FIELD DATA SHEE

T_1OW GRADIENT STREAMS (BACK)

Condition Category

Habitat
Parameter

Optimal

Suboptimal

Margioal

Poor

Channclization or
dredging absent or
minimal; stream with *
normal pattern.

6. Channel
Alteration

The bends in the stream
7. Channel increase the stream
Sinuosity Jength 3 to 4 times
Jonger than ifitwasina
straight line. (Note -
channel braiding is
considered normal in
coasta) plains and other
Jow-lying areas. This
parameter is not casily
rated in thesc areas.

The bends in the stream

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.€.,
drodging, (greater than
past 20 yr) may be
resent, bat recent
channelization is nol

increase the stream
length 1 to 2 times

Jonger than if it was in a
straight fine. . .

il

SCORE
Banks stable; evidence
of crosion or bank faiture
absent or minimal; fittie
potential for future
problems. <5%-of bank
affected.

8, Bank Stability
1} (score each bank)

e

infrequent, small areas of
crosion mostly healted
over. 5-30% of bank in
reach bas areas of

Parameters to be evalunted broader than sampling reach

score_ TaB) |[EEE
score 7 (RB) |[EEEhEEmG

More than 90% of the
9, Vegetafive streambank surfaces and
Protection (score immediate Tiparian zone
each bank) covered by native

vegetation, including
Note: determine trees, understory shrubs,
jeft or right side by | or nonwoody )
facing downstream. macrophyles; vegstative

disruption through

-| grazing or mowIng 4

minimal or not cvident
simost all plants allowed

streambank surfaces

{ covered by nafive

vegetation, but one class
of plants is nol well-

ted; disruption
evident but not affecting
full plant gro
potential to any great
‘extent; more than one-
hall of the poiential plant
stubble height |
remaining.

| score 8 am
SCORE_f§_ RB)

Width of riparian zon®
>18 meterg; human
activities (i.e., pariking
iots, roadbeds, Clear-cits,
Yawns, or crops) have not

10. Riparian
Vegetafive Zone
Width {score each
bank riparian Zone)

SCORE "7 (LB)
=]

Total Score / L/ Z

PRSI SN

Width of riparian zone
12-18 meters; human
activifies have impac
zone-only minimaily.

Channtlization may be
extensive; embankments
or shoring structures

resent on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. lnstream
habitat greatly altered or
removed entirely.

increase the stream
jength 1 to 2 times
longer than if it was ina
strarght Tinc.

Moderately um

60% of bank in reach bas
arcas of crosiorn; high
crosion potential during
floods.

50-70% of the

1 streambank surfaces

covered by vegetatiomn;

disruption obvious;
atches of bare soil or

closely cropped

vegetation cOmMIMon; less

than one-half of the

Eoycnﬁal plant stubble
eight remaining.

The bends in the stream

Unstable; many eroded

Channel siraight;
walerway has been
channelized for a long
distance.

areas; “raw"” areas
frequentalong straight
sections and bends;
obvious bank sloughing;
60-100% of bank bhas

Less than 50% of the

] disruption of streambank

erosional scars.

strearnbarik surfaces
covered by vegetation;

vegetation is very high;
vegetation has been
removed 1o

§ centimeters or Jess in
average shibhle height.

<6 melers Tittle or no
riparian vegetation due
to hurnan activities.

710 Appendix A-1: Habitat Assessment and Phy
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME fe &f LOCATION [y s F) enSond — J . C
STATION # RIVERMILE STREAM CLASS .

LAT LONG___- RIVERBASN o/~ p~ovtl. (e
STORET # AGENCY .

INVESTIGATORS C Saink ool — . Rrodi (Kasga

| FORM COMPLETED BY 6 w R

DATE {2 -of
TIME

| AM. PM

REASON'FOR SURVEY

SCORE

2. Pool Substrate
Characterization

SCORE

3. Pool Vartability
SCORE 6

4. Sediment
Deposifion

Parameters to be evnlunted in sampling reach

5, Channel Flow
Status

SCORE

IS &

snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e.,-logs/snags that are
not new fall and not

Mixture of substrafe
matenals, with gravel

and firrs sand prevalent;
root mats and submerged

Mixture of soft

vegetation common.

Sheas

Even mix of large-
shatlow, large-deep,

small-shallow, small-
deep pootls present.

ST

Litile ‘or no enlargement
of istands or point bars
and legs than <20% of
the botiom affected by
sediment deposition.

| Water reaches base of
both lower banks, zni
mimimal amount of

abitat for matntenancg
of populations; presence
of additional substrate in
the formn of newfall, but
not yet prepared for
colonization {may rate at
high end of scale).

mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present.

S

Majority of pools large-
deep; very fow shallow,

Some new increase in
bar formation, mosfly
from gravel, sand or fine
sediment; 20-50% of the
bottom-affected; stight
deposition in pools.

available channel; or
<25% of channe)
substrate 15 exposed.

Presev v ation

sand,

Habitat Cendition Category
Parameter = -
Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for habitat; well-suited for | habitat; habitat habitat; tack of habitat is
Substrate/ epifaunal colonization . | full colonization availability less than | obvious; substiate
‘Available Cover and fishi cover; mix of . oiential; adequale desirable; substrate unstable or lacking.

frequently disturbed or
removed.

‘Al mud or clay or sand
bottom,; little or no root
- | mat; no submerged

| vepetation.

Shallew pools much .
more prevelerit than deep
pools.

Moderate depasifion of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected;
sediment. deposits at
obstructions,
constrictions, and bends;
moderate deposition of

} pools previlent.

Water fills 25-75% of the
avaitable channel, and/or
riffie substrates are
mostly exposed.

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

Heavy deposits of fine
material, mcreesed bar
development; mpre than
80% of the bottom
changing freguently;
poels dimest absent due
to substantial sediment - |
deposition.

ot

Very litfle waterin
channel end mostly
present 25 standing

pools.

Rapid Bivassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS BACK)

Habitat Condition Category
Parameter —
Optimal Suboptimal . Marginal Poor
Channelization or Some channclization Channelization may be Banks shored with
6. Channel dredging absent or present, usually in arcas | extensive; embankments gabion or cement; over
Alterafion minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach
normal patiem. evidence of past resent on both banks; channclized and
channelization, i, and 40 to 80% of stream disrupted. Instrcam
dredging, (greater than reach channelized and habitat greatly altered ot
past 20 yr) may be disrupted. removed entirely.
present, but recent
channelization is not

The bends in the stream | The bends in the stream | The bends in the streem | Channel siraight;

7. Channel increase the stream increasc the stream increase the stream watcrway has beern
Sinuosity Jength 3 to 4 fimes length 1 to 2 times Iéngth 1 to 2 times channelized for a long
Jonger than if it was ina Jonger than if it was in a | longer than if it was ina | distance.
straight Tine, (Note - straight line, . . straight line.

channel braiding is
considered normal in
coastal plains and other
Jow-lying arcas. This
parameter is not casily
rated in these arezs.)

scons ] BRI Eme e
Banks stable; cvidence Moderatety stable; Moderately unstable; 30- | Unstable; many eroded
8. Bank Stabllity | of erosion or bank failure | infrequent, small areas of | 60% of bank in reach has | areas; "raw” areas
1 (score each bznk) absent or minimal; litle | erosion moslly healed arcas of erosion, high frequent along straight
potential for future over. 5-30% of bank in | erosion potential during sections and bends;

problems. <5% of bank
affected.

reach has areas of floods. obvious bank slotighing;
60-100% of bank has

SCORE E_ wB)

Parameters to be evaluated broader than sampling reach

score 7_(xB) |(BEnBatE

More than 90% of the 70-90% of the 50-70% of the
D, Vegetafive streambank surfaces and ank surfaces streambank surfaces streambank surfaces
Protection (score jmmediate riparian zone covered by native covered by vegetation; covered by vegetation,
cach bank) covered by native vegetation, but one class | disrupfion obvious; disruption of streambank

vegetation, including of plants is mot well- patches of bare soil or vegetaion is very bigh;
Note: determine trees, understory shrubs, represented; distuption closely cropped vepetation has been
eft or right side by | or nonwoody evident but not affecting vegetation commion; less removed fo
facing downsiream. macrophytes; vegetative | fuill plent growth than m}:éhalf of the 5 centimeters or less in

disruption through potential fo zny great go:tcntlal plant stubble average stubble height.

|-grazing or movang 1.extent; more than one- eight remaining.
Tiinimal orpot evident; | ball of the potential plant
almost all plants allowed stubble height |
ly. Femaining-

score_6 1B)
SCORE 6 (RB)

Width of riparian zone Width of riparian zone | Width of riparian zane 6- Width of riparian zone

10, Riparian >1% meters; human, 12-18 meters; uman 12 meters; human <6 meters: little or no
Vepgetattve Zone sctivities (i.c., parking activitics hay:}xmpxcted activities have impacted | riparian vegetation due
Width (score each Jots, roadbeds, clear-cuts, | zone only minimally. zane 2 great deal. to human activibies.
bank riparian zonc) lawns, or crops) have not

score_& 1B)

SCoRE 8 (®B)

Total Score__[ 2.6

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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HARITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

3. Poal Variability

£

1 SCORE

4. Sediment
Depusifion

Parameters to be evaluated in sampling reach

5, Channel Flow
Status

SCORE

rool mats and submerged
vegetation COMMON.

Evc-{t mn; of lz.ggc-
shallow, largs-deep,
small-ghallow, smgll-

deep pootls present.
S

Little orne enlargement
of istands or point bars
and less than <20% of
the botiom affected by
sediment deposition.

Water reaches base of
both Yower banks, and
yminimal amount of
channel substrate is

vegetation present.
AT e
L =

| Water fills >75% of the
| available channel; or

STREAMNAME {0 4 rocaTioN v <t engond  ~ O CC
STATION # RIVERMILE STREAM CLASS B g
LAT LONG RIVERBASIN Vo o/ mouti~  Cpea [
STORET # AGENCY. :
INVESTIGATORS St b ) ure g & H
i &l e b e, d Cord ~. 1 o Yo Q-/S =3 |
FORM COMPLETED BY 5 DATE._S -2:06% REASON FOL;I{{ SURVEY
%\,\\QD\ TIME CAM PM
Habitat Condition Category
Parameter - . A s
Opftimal Suboptimal Marginal Poor
) Greaterthan 50% of 30-§0% wix of stable 10-30% mix of stable’ ‘Less than 10% stable.
1. Epifaunal substrate favorable for habitat; well-$uited for | habitat; habitat habitat; Jack of habitat is
Substrate/ cpifaumal colonization full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of gotqn_ﬁah adeguate desirable; substrate unstable or lacking.
snags, submerged logs, abitat for maintenance- | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.
ot other stable habitat of additional substrate in
and at stage to allow full | the form of newfall, but
colonization potential not yet prepared for
(i.e., logs/snags thatare | colonization {may rate at
not new fall and not high end of scale).
transient}. S &
score |3 (BiEas e e
¥ N R S B T B 7 TS z R ERIED i e L T IR R ST i AT TR = e
Mixture of substrate’ Mixture of soft sand, Al mang or clay orsand | Hard-pan clay or
2. Pool Substrate | materials, with gravel mud, or, clay; mued may botton; little of no root | bedrock; no root mat or
Characterization | and firm sand prevalent; | be dominaal; some 1ot - | mat; no submerged

mats and submerged vegstation.

Shallow pools much
more prevalent than decp
poals.

pools Ia.rg
deep; very Fc:\

Mijority of poot
> shallow.

et e
Some new increase in Moderate deposition of
‘bar formation, mostly new giavel, sand or fine
from pravel, sand .of finc | sediment on old mnd now
sediment; 20-50% of the | bars; 50-80% of the
botiom affected; stight | bottom afiected;
deposition in pools. scdiment deposits at
- obstructions,
consinictions, and bends;
moderate deposition of
pools prevaient.

e e e e e s

2 s

Water fills 25-75% of the
mvailable channel, and/or
1iffle substrates are
mostly exposed.

<25% of channel
stbstrate 15 exposed.

Majority of

vegetation.

pools smatl- .
shallow or pools zbsent.

Heavy-deposits of finc
naterial, increased bar
development; more than
80% of the bottom
changing frequently;
‘pools almost 2bsent due
“to substantial sediment
deposifion.

Very litfle water in
channel and mosfly
present 2t standing
‘pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHE

ET— LOW GRADIENT STREAMS (BACK)

Parameters to bé evalunted broader than sampling reach

Width of riparian zone

“Width of riparian zone

—————
Habitat Condition Category ]
Parameter “
Optimal Suboptimal Marginal Poor
Channclization or Some channelization Channelization may be Banks shored with
6. Channel dredging abscnt or present, usually in arcas | extensive: embankments gabion or cement; over
Alteration rninimal; stream with of bridge abutments, or shoring structures 80% of the stream reach
normal pattern. evidence of past present on both banks; channelized and
channelization, i.c., and 40 to 80% of stream disrupted. Instream
dredging, (grealer than reach channelized and habitat greafly altered or
past 20 yr) may be disrupted. removed enfirely.
present, but recent
channelization is not
present.
e R R e AT e et A B T ey L et
The bends in the stream | The bends in the stream | The bends in the stream | Channel straight;
7. Channel increase the stream increase the stream increase the stream watcrway has been
Sinuosity jength 3 to 4 fimes Jength 1 to 2 times Jength 1 to 2 times channelized for a long
Jonger than if it was in& Jonger than if it was in a longer than if it was ina | distance,
straight line. (Note - straight fine, straight line.
channel braiding is :
considered normal in
coastal plains and other
Jow-lying areas. This
parameter is not easily
rated in these areas,)
o AT =S SR T et
score |V |ZEAEEES [ b=
) Banks stable; evidence Moderately stable; Moderately unstable; 30- Unstable; many eroded
8. Bank Stability of erosion or bank fatlure infrequent, small areas of | 60% of bank in reach has | areas; “raw™ areas
(score each pank) |abscntor minirnal; fittie | erosion mostty healed areas of crosion, high frequent along straight
potential for future over. 5-30% of bankin | crosion potential during sections and bends;
problems. <5% of bank | reach has areas of floods. obvious bark sioughing;
affected. crosion. 60-100% ef bank has
SCORE_S (LB)
SCORE_L (RB) s
More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
9, Vegetafive streambank surfaces and streambank surfaces streambank surfaces streambank surfaces
Protection (score immediate riparian zone | covered by nattve covered by vegetation; covered by vegetation;
each bank) covered by native vegetation, but one class | disruption obvious; disruption of streammbank
vegetation, including of plants is wot well- patches of bare soil or vegetation is very high;
Note: deterrine trees, understory shrubs, repr:scntcd; disruption closely .croppcd vegetation has been
jeft or right side by | of nomwoody evident but not affecting vegetation COmmon, Jess | removed to
facing Gownstroam. macrophytes; vegetative | full plant growth than one-hall of the 5 centimeters or less in
disruption through potential to any great gqtcnt(ai plant stubble average stubble height.
-| grazing ‘or mOWIng | extent; more than one- eight Temaining.
Iminimal or not evident, | balf of the potential plant
gimost ali plants allowed stubble height
o turally.

10. Riperian >18 meters; human 12-18 meters, human
Vegetative Zone activities (Le., parking | activiies havs impacted
Width (score each iots, maﬂbc'ds, clear-cuts, | zone onty minimally.
bank riparian Zone) lawns, of crops) have net

SCORE ¥ (LB)
 SCORE_3_(RE).

Total Score

impacted zone.

1T

Width of riparian zong 6- | Width of riparian znc

12 meters; human <6 melers: litfie or no
activitics have impacted | riparian vegetation due
zone 2 great deal. o hurnan activities.

A-10
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HARBITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME. K (. LOCATION KimstoonSond ~ Joo
STATION # RIVERMILE STREAM CLASS, . *
LAT __LONG RIVERBASIN  Yeayr ot Cree e
STORET # | AGENCY .
INVESTIGATORS ; Sace ke twi,.;/ £ s,.,{/" - /3:,%/& {Z ey
FORM COMPLETED BY b DATE _S -20% REASON FORSURVEY
RS TIME AM P
Habitat : Condition Category
Parameter : o ‘ — 5 .
Optimal Suboptimal | Marginzl Poor
Greater than 50% of 30-50% mix of stable 10-30% woix of stable Less than 10% stable
1. Epifaunal stibstrate favorable for habitat; well-Suiled for habitat; habitat habitat; Jack’ of habitat is'
Substrate/ epifzunal colonization full colonization availability less than obvious; substrate
Avaitable Cover and fish cover; mix of Eot‘cntxal;-aécquatc desirable; substrate unstable or lacking,
snags, submerged Jogs, abitat for maintenance | frequently disturbed or
undercut banks, cobble of populations; presence | removed.
or other stable habitat of additional substrate in
and at stage to allow full | the form of newfall, but
colonization potential not yet prepared for
{i.c., logs/snags that are | colomization {may rate at
pot new fall znd not high end of scale).
fransient}. .

SCORE _

Mixture of substrate
materials, with gravel
and firm sand prevalent;
root mats and submerged

Al mud or clay grsand -p ciay.or
botior; little orno root: | bedrock; no root mat or

maf; no submerged vegetation.
vegetahion.

Mixture of soft sand,
mud, or clay; mud may

be dominant; some ool -
mats and submerged

2. Peol Substrate
Characterizafion

scors 1 ¢

- Majority of pools small-
shallow, large-deep shallow or pools absent.
smoall-shallow, small-

2, Pouol Variability

Parameters to be evaluated in snmpling resch

SCORE  {§
Little'or no-cnlargement | Some new increase in Moderate deposition of | Heavy deposits of fine
4. Sediment of istands or pointbars | bar formation, mostly new gravel, sand orfine | material, increased bar
Deposition and less than <20% of from gravel, sand or fine sediment on ‘old and new | development; more'than
the bottom dffected by sediment; 20-50% of the | bars; 50-80% of the 80% of the botiom |
sediment deposition. bottom affected; slight | bottom affected; changing frequently;
deposition in pools, sediment deposits at pools atmost dbsent due
2 obstructions, to substantia] sediment

constrictions, end bends; | deposifion.
& moderate deposition of
pools prevalent.

Water reaches base of Water fills >75%of the Very Hittle water in

5, Channel Flew both Jower banks, and available channel; or channe] and mostly

Status minimal amount of <25% of channel riffie substrates are present &s standing
channe) substrate is stibstrate 15 exposed. mastly exposed. pools. '

()f”fz, ¥V 4\”% SRVaY

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



HABITAT ASSESSMENT FIELD DAT

A SHEET—LOW GRADIENT STREAMS (BACK)

—

7. Channel
Sinuosity

8. Bank Stability
(score each bauk)

score_{_ @LB)
SCORE_Z (RB)

9, Vegetative
Protection (score
each bank)

Note: determine
jeft or right side by
facing downstream.

Parameters to be evaluated broader than sampling reach

SCORE _j_ B)

10. Riparian
‘Vegetafive Zone
Width (score cach
bank riparian Zone)

SCORE _1 (LB)
SCORE 00

normal patiemn.

The bends in the stream
increase the stream
Jength 3 to 4 times
Jonger than if it was ina
straight line., (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying arcas. This
parameter is not easily
rated in these areas.)

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

{ grazing

More than 90% of the
sireamnbank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understary shrubs,
or nonwoody
macrophytes; vegetative
disrupfion through

oF MOWINE,
minimal or not evident,
almost all plants allowed
turalty.

score_1 ®B) §

Width of riparian zone
>18 meters; human
activities (i.c., parking
jots, roadbeds, clear-cuis,
Jzwns, or crops) have not
fmpacted zone.

Total Score _ﬂ:L_

The bends in the stream

cvidence of past
channelization, i.c.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

increase the stream
length | to 2 times
Jonger than if it was in a
straight fine, . .

Moderately stable; )
infrequent, small arcas of
erosion mostly heaied
over. 5-30% of bank in

reach bas areas of
erosion.

| extent; more than one-

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants 15 not well-
resented; disruption
evident but not affecting -
full plant growth
poteniial to any great

half of the potential plant
stubble height

TemAming.

Width of riparian zone
12-18 meters; human
activifies have impacted
zone onty minimally.

Width of i

Habitat Condition Category
Parameter
Optimal Suboptimal Marginal Poor
Channclization ot Some channclization Channelization'may be | Banks shored with
6. Channel dredging absent or present, usually in arcas extensive: embankments | gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach

present on both banks;.
and 40 to 80% of strearn
reach channelized and
disrupted.

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

Moderately unstable; 30-
60% of bank in reach bas
arcas of crosion; high
erosion potential during
floods.

50-70% of the
streamibank surfaces
covered by vegetation;
disrupfion obvious;
patches of bare soil or
closely cropped
vegetation common; less
fhan one-half of the
Eotcnﬁa\ plant stubble
eight remaining.

ari
12 meters; Eru
activities have impacted
zone a great deal.

an zone 6- | Width of ripan zone

channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

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

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank stoughing;
60-100% of bank has

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of strearnbank
vegetation is very high
vegetation has been
removed to
S centimeters or Jess in
average stubble height.

<6 meters: little or mo
riparian vegetation due
to human activities.
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME ' R.7) < Pres, LocATION [ 4t ang argd — Tl
STATION # RIVERMILE STREAM CLASS :
o |
LAT LONG | reverBasIN. KW am i o i Cop-e 2 i~
STORET# AGENCY :
7 5
INVESTIGATORS : 55‘ Lz [ ‘/ﬂ«fz:r/és UJ — /jrw,/C Zelivf ¢
FORM COMPLETED BY DATE $—2.-08 /4 REASON FOR SURVEY
BUR, TIME " AM M
Habitat ) Condition Crtegory
Parameter 2 i ' . .
Opfimal Subopfimal Marginal Poor:
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorabie for habitat; wpll-;xiitcd for habitat; habitat - habitat; lack of habitat is
Substrate/ cpifaunal colonization full colonization availability less than obvious; substrate
Availzble Cover and fish cover; mix of Eotqnﬁa‘l; adeguate desirable; substrate unstabile or lacking.
snags, submerged logs, abitat for mamntenance | frequently disturbed or

undercut banks, cobble. | of populations; presence | removed.
or other stable habitat ‘of additional substrate in
and at stage to-allow full | the form of newfall, but
colonization potential notyet prepared for
(i.e., lops/snags that are | colonization {may rate al
not new fall and not high end of scale):
transient).

All'mud orclay or nd_

Mixture of substrate | Mixture of soft sand, H,ardpan cl or

2. Pool Substiate | materials, with gravel mud, or clay; mud may bottorm; little or ne root | bedrock; no root mat or
Charzacierizetien and firm sand prevalent; | be dominant; some Toot - | ymal no submnerged vegetation:

root mats rnd submerged | mats and submerged vegetation,
‘vegetation common. vegetation present.

Parameters to be evaluated in sampling reach

score S B bk S o e B
o Even mix of large- Majority of pools large- | Shallow pools much ‘ }ori of pools sm“—
3. Pool Varisbility | shaliow, large-deep, deep; very few shallow. | more prevzlent than deep | shaliow or pools abstnt.
small-ghaltow, small- . { posls.
deep pools present: 1
sco__[0 [P s =
’ Litfle or no eplargement |.Some new increase in Moderate deposition of 7 Heavy dosits of fine B
4. Sediment of istands or point bars | bar fermation, mestly new gravel, sanid or fine | material, mcréased bar
Depusitien =nd less than <20% of frorn gravel, sand or fine | sediment on old and new development; more than
fthe bottom affecied by sediment; 20-50% pf the | bars; 50-80% of the 80% of the bottorn
sedimeant deposition. botrom affected; slight | bottom affected; changing freguently;
dopaosition in pools. sediment deposits at pools rimest absent due
- obstructions, to substantial sediment

constrictions, and bends; | deposition.
moderate deposition of
00ls prevelent.

Water fills 575% of the

‘Water ac‘n:s ‘base of

_ Water fills 25-75% of the | Very litfle waterin
5, Channel Flow | both lower bariks, and available channel; or available channel, and/or | channel @nd mostly
Statas minimal amount of <25% of channe] riffic subsirdtes are present s standing
channel stbstrate is substrate is exposed. mostly exposed. pools.
exposed. :
SCORE l (7 120 caerEnln

- p\f@—S Uf”\/é’w{’z o OwLumL( «\ %f VMCL\L\ W CONH‘
ot lower fovhon of  Reech ¢

— o & 2t S-‘{‘AL)”!’Z,&‘F]@\V\ n roa Cle on ﬁ@

Re=clh  C

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
HMacroinvertebrates, and Fish, Second Edition - Form 3 A9




HABITAT ASSE

=

SSMENT FIELD DATA SHEE

T—1OW GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

7. Channel
Sinuesity

8. Bank Stability

| (score each bank)

SCORE j_ LB)
score_1 ®®)

9, Vegetative
Protection (score
cach bank)

Note: defermine
teft or Tight side by
facing downstream.

10. Riperian
Vegetafive Zane
Width (score each
‘pank riparian zone)

SCORE .L.{_ @By
ScoRE_H (RE)

normal patiern.

increase the stream
length 3 to 4 times
Jonger than if it was ina
strarght line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying arcas. This
parameter is not casily
rated in these areas.)

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

More than 90% of the
streambank surfaces.and
immediate riparian zons
covered by native
vegetation, including
trees, understory shrubs,
or nonwoogy
macrophytes; vegetative
disruption through

ing or MOWiNg
Tninimal or nof evident;
admost all plants allowed

aturatly.

Width of riparian zone
>18 meters; human
activities (i.c., parking
jots, rordbeds, clear-cuts,
{awns, or crops) bave not

i ed Zome.

Total Score l i L'{

Width of riparian zone

evidence of past
channelization, i.€.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

increase the stream
length 1 to 2 times
jonger than if it was ina

| straight line. ...

eSS

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

70-90% of the
streambank surfaces
covered by native
vegetation, ‘but one class
of plants 1s nol well-

represented; disruption

cvident but not affecting
full plant growth

potential to any grest
| extent; more than one-

half of the potenfial plant
stubble height |

12-18 meters; hurnan
achivities hzve impacted
zone only minimally.

The bends in the stream

fe

Wigth of ri
12 meters; human
activilies have impacted

zone 2 great deal.

present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

The bends in the stream
increase the stream
Jength 1 to 2 times
Jonger than if it was in 2
straight line.

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

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil o
losely cropped
vegetation common; less
fhan onc-half of the

Habitat Condition Cafegory
Parameter
Optimal Suboptimal Marginal Poor
Channclization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually inarcas | extensive; embankments gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach

Channe) straight;

channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

walerway has been
channelized for 2 Tong
distance.

Unstablc; many eroded
arcas; "raw"” areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

tential plant stubble
ight remaining.

Less than 50%:of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation hzs been
removed ©

5 centimeters or less in
average stubble height

artan zone 6-

Width of riparian zone
<6 maeters: little or no
riparian vegetetion due
to human activifies.
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

Substrate/

epifaunal colonjzation
Available Cover

and fish cover; mix of
snags, submerged logs,
undercut-banks; cobble
or other stable habitat
and at stage to allow full
colonization poteitial
(i.e., logs/snags that are
notnew fall and not
transient).

‘Mixture of substrate
materialg, with gravel
and firm sand prevalent;
root mats and submerged

2, Pool Substrate
Characterizafion

| score (3
T Evmnﬁxoﬂ;rgc—
3. Pool Variability. | shdllow, large-deep,
small-shallow, small-

deep

present
SCORE e

L)

Little or no enlargement
of istands or point bars
and less than <20% of
fhe bottom affected by
sediment deposition.

4, Sediment
Deposition

Pararmeters to be evaluated in sampling reach

4

SCORE

8, Channel Flow

Status
(S

SCORE

bofh lower banks, and
minimzl] amount of
channe] substrate is'

R

A )

Q‘/RQS Y™

full colonization

olential; adequate

abitat for mamtenance
of populations; presence
of additional substrate in
the form of newfall, but
not yot prepared for
colonization {may rate.at
high end of scale).

Mixture of soft sand,
mud, or clay; mud may

| be-dominant; some root -

mats and submerged
vegetahion present.

deep; very

Some new increase in
bar formation, mosfly
from gravel, sand or fine

| sediment; 20-50% of the

botiom affected; slight

| depositien in pools.

zvailzbie channel; or
<25% of channel
substrate is exposed.

63‘0%{,(/\7“

pools

sTREAMNAME K% - Prag LocaToN Y 1 sklansand .~ JC
STATION # RIVERMILE STREAM CLASS .
LAT TonG RIVERBASN I ar pnovil. (o ec 1L
STORET # AGENCY .
! 3 i
NVESTIGATORS __ Govo e \lpeokoro - - Brocll Real
FORM COMPLETED BY k DATE S ~2.- 0% | REASON FOR SURVEY
6 ) TIME — " AM M
Habitat Cendition Category
Parameter : .
Optimal Suboptimal Margifnal Poor
Greater than 50% of 30-50% wmix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is

availability less than
desirable; substrate
frequently disturbed or
removed.

All moud or clay or sand
bottony; little or no root
mat; no subrnerged
vegetation.

Shallow ois Tnuch

gm:ls hréc-
ew shallow: | more prevalerit than deep

e 2o

new gravel, sand or fine

‘bars; 50-80% of the
bottom affected;
sediment deposits at
obstructions, )
constrictions, and bends;
‘moderate deposition of
prevalent.

a |

\
OQ \(‘QJVQ)’\‘)W o\ | ’p@v\dg ( U<!S+l

Moderate deposition of

sedimerit on old and new

available chammel, and/or
riffie substrates are
| mostly exposed.

obvious; substrate
unstable or lacking.

o G

—&‘:‘_—_’ BT
==
Hard-pan clay or
‘bedrock; no Toot mat or
vegetation.

Majority of pools small-
shallow or poals absent.

Heavy deposits of fine
material, increased bar
development; mpre than
80% of the bottom .
changing frequently;
pools almost absent due
to substantial sediment
deoposition.

Very little water in
channel and mostly
present a5 standing
pools.

E@w ™ $+W By

Cﬁu/ L( Gp /‘r’\sl/\j~{~

Rapid Bioassessmen! Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Secand Edition - Form 3

A-9




HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK}
Haubitat Condition Category
Parameter _
Qptimal Suboptimal Marginal Poor
' Channclization or Some channclization Channelization may be | Banks shored with
6. Channel dredging abscot or present, usually in areas extensive; cmbankments gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoning structures 80% of fthe stream reach

(‘lf 2 tx()

U

7. Channel
Sinuosity

SCORE

8. Bank Stability
(score each bank)

SCORE 51‘ (LB)

9, Vegetafive
Protection (score
cach bank)

Parameters to be evaluated broader than sampling reach

Note: determine
Jeft or right side by
facing downsiream.

SCORE 1_(LB)

10. Riperisn
Vegetafive Zone
Width (score each
‘pank riparian Zone)

: The bends in ih stream

normal pattermn.

increase the stream
Jength 3 to 4 times
Jonger than if it was ina
straight line. (Note -
channe] braiding is
considered normal in
coastal plains and other
low-lying arcas. This
parameter is not easily
rated in these areas.)

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

score 1 ®B) |[FEhEE

More than 90% of the
streambank surfaces and
jmmediate riparian zon¢
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody )
macrophyies; vegetative
disruption through

-|-grazing or mowing

minimal or not cvideny
gimost 21l plants allo

score_4 ®B) E

furatly.

Width of riparian zone
>18 meters, humas
acfivities (i.e., parking

‘tawns, or crops) have not

impacted zone.

evidence of past
channelization, i.c.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

resent on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

The bends in the stream
increase the stream
length 1 fo 2 times
Jonger than if it wasin a
straight line, .

Moderately stable;
infrequent, small areas of
erosion mostty healed
over. 5-30% of bank in
reach has areas of
€rOSion.

70-90% of the
streambank surfaces
covered by native

of plants is niot well-
represented; disruption
cvident but not affectmg
full ptant growth
potential to zny great

| extent; more than one-

half of the potential ptant
stubble height

| Width of ripasian zone

Jotz, roadbeds, clear-cus, |

12-18 meters; human
activities have impacted
zone only minimally.

Moderately unstable; 30-

60% of bank in reach bas
arcas of erosion; high
erosion potential during
floods.

vegetation, but one class |

50-70% of the
streambank surfaces
cgwmd by vegetabion;
disruption obvious;,
patches aof bare soil or
closely cropped
vepetation common; Jess
than one-half of the
otential ptant stubble
eight remaining.

Width of riparian zone 6-
12 meters; human )
activities have impacted
zone & great deal.

The bends in the stream
increase the stream
length 1 to 2 times
Jonger than if it was in 2
straight line.

channelized and
disrupied. Instream
habitat greatly altered or
removed entirely.

Channe) straight;
walerway has been
channelized for a long
distance.

Unstable; many eroded
areas; "raw" areas
frequent along straight
gections and bends;
obvious bank sloughing;
60-100% of bank has

Less than 50% of the
streambank surfaces
covered by vegetation;
distuption of streambank
vegetation is very high;
vegetation has been
removed- o

S centimeters of less in
average stubble height.

Width of riparian zone
<6 msters: itfle or no
riparian vegetation due
to human activities.

2
Total Score ( -
A-10  Appendix A-1: Habirat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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a o~ ) "\‘-iﬂ} mt Fm B ‘_‘r"\ -':’r ”%
ream Assessment Form {(Form 1)
Unified Stream Methodology for uge in Virginia
- For use in wadeable channels ciassified as intermittent or perennial o T
e - b - — s
g B y y i , impact/SAR Iimpact
Project # Project Name Locality HUC Date p
Class | length Factor
3935 Kristiansand 02060208 T 5.2-08 1 585 o
Name(s) of Evaluator(s)
sw, br Tributary to Yarmouth Creek
e
\ |
! _,} i i I '
* oy A { i ! b f | ! b d
P! | | ‘ { i
! A o { ;
A i . | B ; !
T e e Often incised. hul 16ss than Sevara or “Overwidenedincised, Devply indised (or excavaied).,
e:)';?:[g'yoI'";]’i’fg[éf’;’;(};?jg,:‘A;(:o':w Poor. Banks more stable than Severs | Verlicallylaterally unstable. Likely to etical/lateral instability  Severe
. 2! G - slope further. Majort i ks inel
Channel | very itte incision or active erosion: 80- of banks are stable (60-80%) grboor due o lowerbank slopes., | widert urtiter, Maionity ot BOWh banks incision. flow contained within the
e e : A Erosion may be present an 40-60%% of [are near vertical. Erosion present on 804 banks. Stzambed below average
Condltlon 100% stable banks. Vegetative surface| Vegelative protection or natwal rock both banks Vagelative prolection on 401 8075 of hanks. Vegeaiative pralection ootgdenth 2inal
rolection or natural rock. prominent prominent (60-807 ) AND/OR o i o ofbanks. Veg e pratection ooting depth najority of hanks
P % ¢ - 3 50% of banks. Streambanks mayv present on 20-4075 af banks. and is calfundercut. Vegetative protection
(80-100%). AND/OR Stabie point Depositional features contribule to . N ) ¥ = i
. bt hevertical or undercut. AMD/OR 40- {insufficient lo prevent erosion. AND/OR | present on less than 20% of banks, is
bars/hankfull benches are presenl stahility. The bankfull and jow flow i y 5 . 80°% . ’ < 3 =
Access 1o their original floodplain or | channels are well defined. Stream likel 607 of stream s covered by sediment 60-80% of ihe siream is coverad by nol preventing erosion. Obvious bank
' 1gina plai anneis are well detined, SWEAm MRS godiment may he lemporary/ransient sediment. Sadiment is sloughing present. Erosion/raw banks
fully developed wide bankfull henches has access to hankfull benches, or - : 5 . " N b7 o
: . conlribule instability. Deposition that temporary/lransient in nalure, and an 30-100%. AND/OR  Aggrading
Mid-channel bars, and transverse bars newly developed floodplains along N N . N g
few. Transient sediment deposition sortions of the reach. Transient contribute to slability. may be contiibuling to instability AND/OR V- channel. Greater than 80% of stream
rowm'[eq; oo 105 Of'bglm; L " d:-mp’u'mvp;s e ofl:h(e Cream | forminarpresent. ANDIOR V-shaoed shaped channels have vegelative bed is sovered by deposition
S ! ! N nheove bo“t-)m ) 8M 1 channels have veaetative protection on | protection is oresent on = 40% of the sontributing Lo instability. Multiple
- > 407 of the banks and depoesitional [banks and stable sediment deposition is|  thread channals and/or subterranean !
fealures which contiibute to stability absent. flow i
Score 3 2.4 2 16 1 16
NOTES>>
2. RIPARIAN BUFFERS: Assess both bank's 100 ot ripanan areas along the antire SAR  {rough measurements of iength & width may he acceptavie)
SN UPITS Y SNSRI PEE ST 34 - * ‘. gt
onal Cafegory RB - outer parking lot; 1.3
Suboptimal Poor - wootds
Low Marginai: |High Poor: Lawns
. " _— iy Nen-maintained mowed. and
High Suboptimal: | Low Subnpnma»l. High Marginal, | dense herbaceous | maintained areas, Low Poor:
Riparian areas with| Riparian areas with e o . N N
N Mon-maintained. |vegetation. ripafan| nurseries: no-till Impervious
trae stratum (dbh > |tree stratum (dhh > g 5
NN R dense herbaceous |areas lacking shrub| cropland: actively surfaces. mine
Riparian Tree stralum (dbh > 3 inches) present ‘w ‘h, 3;) 70“60“’/‘ wdr‘n ;30’1 Oren "] vegetation with | and tree siratum, | grazed pasture spoil lands
P2 with > 607" lree canopy cover and a m}'; o m\/e:r = v’rnvr;r ,‘m'(" 4 cither a shrub layer]  hay production ly vegetaterl | denuded surfaces
Buffers non-maintained understory. Wellards "B.LANONYCONE! FLANOnY, CON8 or a tree layer (dbh | ponds, open water. ) non-maintained row crops. dctive
AT N ot and containing hoth) maintained .
located within the riparian areas > 3 inches) If present. lree area. recently feed lots. trails. or
herbaceous and {understory. Recean! 5
) N present. with =30%  stratumn {dbh =3 seeded and other comparable
shrub layers or 2 ctitover (dense
free canopy « inches) present. § stabilized. or other conditions
non-maintained vegeiation) ) . o
with <3075 tree comparable
understory . i
cancpy cover with condition
maintainer
nndersiery
High Low High Low High Low
Condition
1.5 1.2 1.1 0.86 0.75 0.6 0.5
Scores
1. Delineate riparian areas along each straam hank inle Condition Categories and Condition Scores using the descriptors. Ensure the sums
2. Determine square footage for each by measuring or estimating length and width, Calculators are provided for you below of % Riparian
3. Enter the % Riparian Area and Score for each riparian category in the blocks below Blocks equal 100
e - e - Gl R S e R e
X 4 Riparian Areas 70% 30% 100%
Right Bank = - = i TS i L I
Score > 1.2 0.5
Cl= (Sum % RA *
7. Riparian Area> l 0% \ 100%: Rt Bank Cl
Left Bank -+ i S oG B e " s P e
Soore > 1.7 | Lt Bank CI > 1.20 110
3. INSTREAM HABITAT: Variec substrate sizes. water velocity and aenths; wondy and [2aty debns, stabie substrate: jow ambededness: shade, undercut| NOTES>>»
banks. roof mats. SAV, riffle poole compiexes stapie features :
Conditional Category
Instream Optimal Suboptimal Marginal Poar
Habitat/ '
Availabl Stable habitat elements are typically Stable habitat elements are typically Habhitat clements listed above are
vanable lyapitat elements are typically present in| present in 30-50% of the reach and are | present in 10-30% f the reach and are lacking or are unstable. Habitat
Cover greater than 50% of the reach adequate for rnaintenance of adequate for maintenance of clements are typically present in less
nopulations. copulations than 10% of the reach
. 1 I Cl
Score 1.5 1.2 0.9 0.5 0.90




Apphcaant

Projecod

frvy

¥

Cawarim Class

<}

ract Assessment Form Page 2

e T

S leaad i(n i P

I

Data ke

Spod piles CUons, weslo

. Negligible

Channel
Alteration !
hardening absent. Sligam nas an
unaliered patlern o has natial zedd

Channelizanon, diedging altecalion. or

1 &8s than 20% ol

the chanael
alleratons nsted
ihe parametsr

Minor
e

e strean reach 1s
disrupted by any of

20400 ot s
SHBAI r&ach IS
aisiuptad by any of
e chaniiel
alleranons listea n
he parameter

40 B0 2ol
15 distupied by any
of the channel
dllerations hsted in
he paraneter
quidehnes i
stream has been
channehzed
noral stable

Moderat

0™ Of izad
1S istuoted Dy any
ulne channel
alterahons histed m
the parameler
Guidelines o
stieam has been
chamehzea
notimal stable

S
4. CHANNEL ALTERATION: St:sam crassings. nprap. concrate gabions o CONCIAe DIGCKS sleaighiening of Cnanna channelizaucn. emnaokiments

Juidelines Quidetine stsann meander slicwnneander
pattemn has not patern fas nor
cLovered recovered
SCORE 1.5 1.3 [ 0.9 0.7
=

Greater Ihan 8U% of feach 15 disiupied
Ly any of ihe
n the pararmei

NOTES>>

annel alteralions isied

quidtzines - NUIOR

B0 af banks shored witn galion
Apap. of cemneni

REACH CONDITION INDEX and STREAM CONDITION UNITS
=

T

NOTE: The Cls and RCI should be rounded to 2 decimal places. he CR should be rounded © a whole nuinber

INSERT PHOTOS:

 THE REACH CONDITION INDEX (RCI) >>

RO (Sun oi all Cl's)is

DESCRIBE PROPOSED IMPACT:




~ Stream Assessment Form

(Form 1}

Unified Stream Methodology for use in Virginia

Seified as intermitent o parennial

Project # Froject Mame
3935 Kristiansand |
X Name(s) of E'Je{iuah:)r(s} " TStream Name ‘and Inf&('r{ért_iﬂr;r’\ s
3w, br

1. Channel Conditio sess the oo

ram and prevaiing condibon (emnsion, aggradation

‘O—ﬁtima—ii? e

—

Poor. Banks more stable than Severe
or Poor due to fower bank slopes

Dverwide
Vedically/laterally unslable Likely l¢
widen further. Majority of both hanks

are near verlical. Erosion prasent on 60
807 af hanks. Vegelative prolection
present on 20-40% of banks and

insufficient 19 prevent erosion. ANDVOR

Derply incised (nr excavated),
verlicalflateral instability. Severe
incision. Mow contained within the

hanks. Streambed below average
moting depth majority of banks

nt on less than 20% of banks. is

Channel
o Erosion may be present on 40-80% of
Condition Very litle incision or active srosion: 80.|  Sightly incised. few areas of active |hoth banks. Vegetative prolection an 40
o1y e INCISIon or active S105ion: 50-1 4 sion or unprotected banks Majority fhanks. Streambanks may
1007 slable banks. Vegelalive surface i stat noy
roteclion ar natural rock. prominent OFbanks;are; stable-(60-80%)
Rroie p : B Vegetative protection or natural rock
(80-100 ) ANL/OR Slable point . o "
prominent (60-80°) AND/OR
bars/banklull benches are present. tional f ¥
Access (o0 their original floodplain ot Depositional features contribute to
S N - stability. The bankfull and low flow
fully developed wide bankfu
channels
Score 3 2.4 2

2. RIPARIAN BUFFERS: Assess both

Conditionai Category =

DR =

N’Suboptimal

. . Tree stralum (dbh > 3 inches) present
Riparian wilh = 60" . liee canopy cover and 3
Buffers non-maintained understory. Wellands
Incated witbin he riparian areas

High Suboptimal:
Riparian areas with
free strafum (dbh >
3 inches) present, | 3 inches) present

with 30% to 80% | with > 30% free

tree canopy cover |canopy cover and a
and conlaining both| maintainer

Low Suboptimal:
Riparian areas with
tree stratum (dbh >

High Poor: Lawns
mowed. and

maintained areas, Low Foor:
nurseries: no-till Impervious
cropland: actively surfaces. mine
grazed pasture, spoil fands,

sparsely vegetated | denuded surfaces
non-maintained row crops. active
area. recently feed lots, trails or

herbaceous and {understory. Recent 16d srid P Al
shrub layers or a cutover (dense SC_.G( ed "‘»” o 5}' ""'_n} dla =
nan-maintained vegetation) stabilized. or other conditions
understory comparable
i condition
5 High Low High Low
Condition
1.8 1.2 1.1
Scores 1.2 1 0.6 0.5

r3

Delineate riparian areas along each sfream bank into Condition Categeries and Condifion Scores using the descriptors
Determine square footage for 2ach by measuring or estimating fength and width. Calculalors are provided for

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

£nsure the sums
of 76 Riparian

Blocks equal 100

3. INSTREAM HABITAT

fed sub:

sizes water velocit
banks oot mafrs. SAY . nffie cocie compiexes, stabie ealires

and deoths. woody and leafy debns: stable suustrate. 10

Right Bank * Riparian Alea>l~‘«100'% i e 100%
Seore > i 1.2
Cl= (Sum "> RA * Scores*0.01,/2
Left Bank % Riparian Area> ]{ T0% 0% 3 100"/
Score > 1.2 9.6

'

ededness shade: undercut

Conditional Category

Poor

Instream Optimal Suboptimal
Habitat/
Availab Stahle habitat elements are typically Stable habitat elements 212 typically Hakitat elements listed above are
Available Habitat elements are typically present inf present in 30-50% of the reach and are | present in 10-30% of the reach and are lacking or are unstable. Habitat
Cover greater than 50% of the reach adequate for maintenance of adequate for maintenance of elements are typically present in loss
populations. than 104 of the reach
, ci
Score 1.5 1.2 0.5 1.20




it Form Page 2

By o S e S USSP SO S|

Stream Impact Assessme

'! PIOjECtH Apphcant Locahity

{

Cowariin © HUT Data Data Foint BAR lengin liipace Facior

4. CHANNEL ALTERATION: Straam crossings iprap Cancrele Gabions 0f concréie DIocks siraghiening of chanmiet NOTES>-
spoil piles . CoNscuuns, ivaestock
e e

i Category

. Negligivle

B 407 60% of 4 B0 B0 of ieach
v disiuptea by any | s disiupled by any
1ass than 20% of H0-40% of the ol the channel ol the channel
Channel he sheam reach 1s|  stieam raach s "“T‘f““"m I'SW B ""?m“f”f’ I")l"f) " Greatar than B0% of eacih 1s disrupdeq
Alteratioin Channelizalon dwilg!ng alteranion o [ disiupted by any off aisiupted by any or "::m‘;:;‘::t [;' l\;:"‘::l‘ﬂ:':‘;' by iy of the channel 4t .mj .I@
Naraenting absanl Stiadim has dn the channel e channet Strean has been :“"mm has becn widhe parameter guideines AMEOR
unaltered patlein or has nairalzea alleralians isted i} alterations isiea in ehvannelized shaiishized 40 v ui banks shored wilh gabian
he paraimele he parameia ) I . AP o cainent
R neitaal stable Aonnal siale
Huideuies HHRGIiES Steatn meanaer | stean meande
paten as aol % Jattein has nol
[l veiea
SCORE 15 [ os ]

! REACH CONDITION INDEX aina STREAM CONDITION UNITS FOR THIS REACH
CATRERS
NOTE: The Cls and RCI should pe rounded 1o 2 decninal places. The CR should be rounded 10 ¢ whole nuaber,

RCI= (Swin of all Clsys

| T LOMPENSA 10N REQUIREMENT (CR) 5> [

=)
INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:




nt Form

o

Unified Stream Methodology for use in Virginia

(Form 1)

For use in wadeable channels classified as intermittent or

Project #

3935

Nameis) of Evaluator(s)

Project Name

Kristiansand

Locality

idh

Joo

Cowardi
sowardin i HUC

Stream Mame and Information

1. Channel Conditio

perennial
e

02060208 5.2-08

Date

Tributary to Yarmouth Cresk

sw, hr .

 [impact/SAR]  Impact
fength | Factor
342 ]

NRRRGEREEFEICE 05 SRS S M SR

Suboptimal
| ! |
i o : |
| - i . ’
5 i 3 { §
i * ; 4 { H
i x.uu\__\ o ' | - ” 1 1 )
i | | i
B O el .
fincised
Poor. Banks more stable lhan Veriically/lateraily unstable. Likely (o
Ghannel ) or [Poor due o lower hank slops widen furlher. Majority of both banks
L Erosion may be present on 40-80% of |are near vertical. Erosion piasent on 60,
Condition Very little insision or aciive erosion: 80 Slightly incised, few areas of active  |both hanks Vegetative protection on 40 80% of banks. Vegelative protection
10074 5Q;b|gmnk5 V;“qﬂta’livp "m’f';re erosion or unprotected banks Majority anks. Streambanks may praseni on 20-4075 of hanks. and is
prolection or?\alu}al |(;§l; nrr;r;me(n;h of banks are stable (60-80°%) pevertical o1 undercul. AND/QR 40- jinsufficient 1o pravent ernsion AND, OR
(50‘_"“06/) ANG/OR Si'\ble pon{l Vegetalive protection or ratural rock 60°
barsibankfull benches are present promineiit (60-80%5) AND/OR Geeply incised (or excavated)
Access lo their original floodplain or Depositional features contribute fo verticalflateral mstability. Severe
fully rjeveloned AT stability. The bankfull and low flow incision, flow contained within the
channels ban Streambed below average
ng depth, majority of banks
verticalfundercut. Vegetative protection Gl
present on less than 20% of banks, is
not p
Score 3 2.4 2 1.5 1 20
NOTES>>

e e

2. RIPARIAN BUFFERS:

Agsess both bank'e 100 fool rparn

along the an

tire SAR

Optimal

Suboptimal

Marglm;l“ '

{roughy measuraments of ienath & width may be acceprabiel

Poor ;

Tree stratum (dbh > 3 inches) present.

1

High Suboptimal:
Riparian areas with

Low Suboptimal:
Riparian areas with
free stra’um (dbh >
3 inches) present,

ree stralum (dbh >
3 inches) present.

Low Marginal.
Mon-maintained
dense herbaceous
vegeta riparian
areas 'acking shub
and tree stratum

High Marginal:
Nnn-maintained
dense herbaceous

vegetation with

High Poor. Lawns

mowed. and
maintained areas
nurseries: no-till
cropland. actively
grazed pasture

Low Poor:
Impervious
surfaces, mine
spoil lands,

Riparian wilh > 80%" ree canooy cover and a | i}io’n’\?rhr?vp.x r‘a\::g\;ri?;;r:i: 4| vither a shrub layer|  hay production. | sparsely vegetated | denuded surfaces
Buffers non-maintained under;lor_y Wetlands e rnnlaininé hn’(h s 'T\-’-lil';!al(;Pd or a irce layer (dbh| ponds. open water.{ nan-maintained row crops, active
located within (e rigarian areas, herbacenus m’wd undﬁrs:mw F;ars-m > 3inches) If present. tree area. recently feed lots, trais. or
shrub Ia’\rm; ora *u’iover Msn;’p( present. with <30 .o{ stialum idbh >3 seaded and other comparable
nnn~ma;n‘9aim=c1 "\/’ng'ra”o;“‘ " {tree canopy cover | inches) present. | stabilized. or other conditions.
HAarSIoTy ) il d with #30°% tree comparable
Y canopy cover with cond
maintained
understory
i High Low High Low High Low
Condition ) .
Scores 1.5 1.2 1.1 0.85 0.78 0.6 0.5

S

N

3. Enter the ™ Riparian Area and Score for each riparian category in the blocks beiow

Delineate ripanan areas along each stream tank into Condition Categeries and Conditicn Scoras using the descrintors

Determine square footage for each Ly measuring or estimating length and width. Calculators are provided

for you below

Ensure the sums

of % Fiparian

Blocks equal 100

banks root mats

3, INSTREAM HABITAT: Vaned

5AV nffie ponie compiexes. stable feal

ale s17:

Nt

Instream
Habitat/
Available
Cover

Conditional Category

Optimal

Suboptimal

Marginal

Poor

Habitat elements are typically present in|
greater than 50% of the reach

Stable habitat elements are typically
present in 30-50°5 of the reach and are
adequate for maintenance of
pupulations

Stable habitat clerments are typically
present in 10-307, of the reach and are
adequate for maintenance of
populations

Habitat elements listed above are
lacking or are unstable. Habitat
elements are typically present in less
than G - of the reach

Bcore

1.5

1.2

0.9

0.5

Right Bank |o0aren A | B0% 20% | 7
score> | 1.2 875 | |
Cl=(Sum "5 RA ™ Scores™.01/2
Loft Bank L7-RParen Aree> [ a0% , e s {EE RtBankCi> | 111 i
Score > 2 | 5 | Li Bank CI » 1.11
s ¢ NOTES>>




2 - - T PSR i

SAR lengin l gact Factol

Stream Impact Assessiment Form Page
Data Poiit

i Cowardm Clas l Udic

Projeced Apphicand
R S SSCEPURNENTY SNTEAORICIN SRS A '
4. CHANNEL ALTERATION: Siieam crossings npiap oncisie NOTESS
S plies consinghons, ivesiock e - . o R o
I B! ik - 1690y e s S
Moderate St

60 30% of icach
IS5 disiuped by airy
ol the channel
alieratons isted | .

Greater than 807 oi reacnis Jisnapted
Dy any ol the Channel slleiaiions lisied

Negligible
AP e
s discapted ny any
orthe channel

203000 ol the
alterauons histed in

Leass than 20% ol
e pacamele,

Channel he stieam r@ach s shoam reaci s
Sanaehzalion, dredging. alteraton: or | ai ladd by dany off aisiuptad A " iginaraineles
1 Cliaih altoa, dredging. alteralion or Foisitpla STHPLa DY Ay o
Alteration ! g a2 At b e guidelnes 1t Juidehngs 1t .
hardening ansent. Strearn das an the chdnnel the chidineal N . it pdiamelen guiieiings AMDOIR
o slicam has beea | sticam hias been -
unialiered patlermn or nas naturalzad alterations, istea i alteraiions listed i B0% 01 banks SHOred withi Jacicn
: channehzed hannetizea
the paraimaled e pardinagle I HPEap. o1 Celnem
aornal stablc aoial sable
Quidelines, N
Streain eandei s meander

Guideiings
pattern has nog

Pl nas nol
recovered

1ecoveran

SCORE 1.5 A--»-—»{;—4~~—-—~-—--— ll ' 09 07
et
REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
i

NOTE: The Cis and RCI should be rounded 0 ¢ decimal places. rhe CR should be rounded 16 a whole nuniber.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:




»ireain Assessmernt Form {(Form 1}
Unified Stream Methodology for use in Virginia
For use in wadeable channels classified as intermittent or perennial

lmpact
Factor

© rolis
Project # Project Name Logatity. | oras HUC Date

| VNS, S

-08

02060208

Tributary to Yarmouth Craek

s than Severa or ‘ ad
Poor. Banks more stable than Severe | Vertically/dalerally unstable. Likely (o
Channel or Poor due Lo lower bank 3l S widen further. Maijerity of both banks
s Erosion may be presenl an 40-60% of {are near vertical. Sr n oresant on A0
Condition Slightly incised, few areas of active  [hoth banks elative protection on 40 80% of banks \ orotertion

Very lillle incision or active =rosion: 80-
100% stable banks Vegelative surface
protection or natural rock. prominent
(80-10073). AND/OR Slable point
bars/banifull benches are present
Access to their original floodplain or
fully developed wide bankfu

erosion or unprotected banks Majority 50 of ban reambanks may present on 20-40% of banks. and is
of banks arc stable (60-80°5) hevertical or undercut, AND/OR 40~ {insufficient (o pravent arosion AND/A
Vegetative protection or natural ek 5075
prominent (50-30°5) AND/OR
Depositional features contribute to
stability. The bankfull and low flow ineision. flow
channels harnk:

eply incisad (or excavated)
Iateral instability. Severe

itained within the
trrambed below average
rooting depth, majority of banks

verticaliundercut. Vegetative protection Gl
present on less than 20 of banks. is
not p

1 20

Bcore 3

N
F-N
N

NOTES=>>
e e

2. RIPARIAN BUFFERS: assess both bank's 100 faot npanan areas aiong the entire SAR (rouar measdraments of length & width may be acceniabie

- e s T SO S i
Optimal Marginal Paor
Low Marginal:
: : . Non-maintained
8 i I ) .
High Suboptimal: | Low Suboptima High Marginal: | densce herbaceous | maintained areas Low Poor:
Ripanian atgas Wil Sipolian ae s it MNon-maintained. {vegetation. ripz rseri -tilt Impervious
tree stratum (dbh = {tree stratum (dbh > . ame ey DI Tpaien) Eanes 19 REEVR .
3 inches) prasent. | 3 inches) presen dense herhaceous |areas lacking shrubf cropland: actively surfaces, mine
5 5 Tree siralum (dbh = 3 inches) present iRl 16 BeSanL: vegetation with and tree straturn, | grazed pasture spoil lands
Riparian i y with 367 10 60" | with > 30¢% tree !
with > 80%5 tiee canopy cover and a \reeicanopy cover leancnyicavarandia cither a shrub layer!  hay production. | sparsely vegetated| denuded surfaces
Buffers non-maintained understory Wellands | "% 53M10RY COVEr jeanopy o : or a tree layer (dbh | ponds, open water | non-maintained | row crops. active
! " 5 and 2aniaining both maintained :
ocated wilhin he timanan areas >3 inches) If present, tree area, recently feed lots, trails. or
herbaceous and Junderstory. Recent| o
. | preseni. with <3075)  stratum (dbh =3 seeded and other comparable
shrun layers or a cutovar (dense | ; A
5 fiee canopy cover inches) present. | stabilized, or other conditions
1on-maintained veqetation) ca
y with =30 tree comparable
understory .
canopy cover with sondition.
maitained
understory
: High Low High Low High Low
Condition . p
. 1.5 1.2 1.1 0.85 0.75 0.6 0.5
«Ccores
I. Delineate riparian areas along each stream bank into Condition Categories and Condiiion Scores using the descripfors Ensure the sums
2. Determine square foctage for each by measuring or esiimating length and width. Calculatars are provided for you below of *5 Riparian
3 Enter the °» Riparian Area and Scors for 2ach riparian category in the blocks below Blocks equal 100
. 7 Riparian Areas | 70% 30% | ) RS 100%
Right Bank } . : L ol
Score> 1 43 07s | |
Cl= (Sum ™5 RA * Scores™.01:/2
~ Riparian Area> 0% 20% r 100% Rt Banl 1 » Gi
left Bank - - e e
Score = Lt Bank O » 121

3 INSTREAM HABITAT: Varied substrate sizes, water velaoity and depths, w
banks ol mats. SAV: nffie noole compiexas stabie teatr

oady and leaty debris. stable subsizate iow embededness: shade undercotf NOTES> >

Conditional Category
Instream Optimal Suboptimal Marginal Poor
Habitat/ )
e Stahle habital elerments are typically Stable hahitat clements are typicaily Habital elements listed above are
Available Habitat elernents are typically present in| present in 30-50% of the reach and are presentin 10-30% of the reach and are lacking or are unstable. Habitat
Cover greater than 50% of the reach adequate for maintenance of adaquate for maintenance of elements are typically present in less
populations P ticns than 105 of the reach

_Score 1.5 1.2

IR 0.5




Stream Impact Assessment Foim Page 2

Lo

WHnor ]

TA0T60% of v

: ¥ ul reacl
15 distupted by any | is disiupled by any
oihe Cianne channe
P than 2005 ot [ 200 o | “(': |h|::1mt| i m‘f',l"l:‘t? l::;;:m
o~ i diteral L d i E
Chaninel ihe streanm ceachiis] siisam (oach s S o =
Alteration | Cranneiraion diedging, alteralion. o fdistipied by any of

- Graatar Wiai 80% OF taach 15 disipred
the parameter (he parameter
disiupted by any of by any of e chaniel aleranons fisied
% s guidehnes i guidehines I
Randlennyg absent. Shiedim nas an the channel e chdnmeal N i N I ine paramater Quidelnes ai s R
. " N stieanm has beein stream has been -
unallered pattern or has natuatized afterahons hsted i | diterations st o BT L Gl hanks shorecd with Jasion
. = . channehzed channelized
the parametes ihe paraiieres AR o Canent
N NUHnal swable notial slabe
Juiehines Gliaelnes
h & stiean meander

steaiii meander
prattenin fds ot
covered

0.7

pattetin has not

SCORE

1.5

R

Oate Daila uing SAR jeagin
i
4. CHANNEL ALTERATION: Stream crasaings mpiap concrale gaions o CONCIATA DIOCKS SIAIGNIETng OF CRARNS!L Channelzatnn HrDanKin
sOOH Pias . CONSICUONS, hveslock
Coaditional Catego

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
SESSLRETED

NOTE: The Cis and RCI should be 1ounded (o 2 decimal places. The CR should be rounded (o a whole number.

Sl sum of all Ci'syis

INSERT PHOTOS:

IMPENSA TION REQUIREMENT (CR) »> | o

DESCRIBE PROPOSED IMPACTY:




Streamn Assessment Form (I
Unified Stream Methorlology for use in Virginia

For use in wadeable channels classified as intermittent or perennial o %_"
Cowardin { % ) impact/SAR!  Impact
HUC | Date SAR # o by
length Factor

6 3534

Locality

3935 Kristiansand Jeo

s) of E".valuator(s} Strpam Name and information 3

sw, br Tributary to Yarmouth Creek

L Change éndiirn: A

egory

I Optimal Marginal
" R R A i
; l ‘ |
| 1 | H — E |
| i A » l ‘: 1 L § i ‘ W ‘
*y i i 3 { 'y \
i | ! / i | A
| I SO 4 A ~ - s
! e — . ———— ——— o P S— 5
Often incised. by han Severe or ervidened/in -
Poor. Banks more stable than Severs Vedically/laterally unstable. Likely to
r v ajority of & hanks
Channel or Poor due to lower bank sruyes wirlen flulht?! M"norr}l/ of both mnkf
- Erosion may be present on A40-60° . of | are near vertical. Erosion present an 50.
Condition Very flfle mcision or active erosion: 80. | Sahlly incised. few arcas of active  |hoth banks Vegelative protection on 40{ 80" of ban falive profection
'IO)OZ’ Isi';b!e bank::‘ V;WPM'II' (; & fr\arp erosion or unprotected banks. Majority 607" of banks. Streambanks may pr ton 20 of banks. and ig
)yo(;(‘[;on or natural ,;)‘2;;( I\I/Ol;l!‘]Pn(U of banks are stable (60-807h) bevertical or undercul. AND/OR 40~ [insuificient to prevant eresion. ANN/OR
i (RO’-;OOP": AND/OR :S(agle noin’l Vegetative protection or natural rock /0"
b\ars"l)ankhnll benches are pv'nrﬁeu L prominent (80-30%%) AND/OR Deeply ncised (or excavated)
Access (o Iheit f;u(;m/’;l i"lo:Jdmﬂé;in ow Depositional features contribute to vertical/lateral instability. Severe
: "ul‘ly dew;!one(.l w‘:(lé bnnﬂu stability. The bankfull and low flow incision. flow contained within the
‘ o channels banks . Streamberd below average
2oting depth. majority of banks
allundercut. Vegetative protection (W]
present on less than 207~ of banks. is i
not p
Score 3 2.4 2 1.6 1 2.4
NOTES>>
S T

7 length A& width may be acceptanle)

2. RIPARIAN BUFFERS: Assess both bank's 100 toot npanan araas aiong the antis

Conditional Cate

Qptimal Suboptimal Marginal Poor
l.ow Marginal: |High Poor: Lawns
High Suboptimal: | Low Suboptimal: z . Non-rmiiritained; ”’U"./Ed and
o : < e High Marginal: | dense herbaccous | maintained areas Low Poor:
Riparian areas with{ Riparian areas with - i
; Mon-maintained. |veyetation. riparian| nurseries; ro-ill Impervious
frae stratum (dbh >iree stratum (dbh > e putd shrubl cropland: actvel curfaces mine
e dirabom i Bindi scent | 2 nehes) present. | 3 inches) present un_,e‘ erbaceous a’reas acking shru cropland; actively | surfaces. mine
Riparian MEEiS |aoum dbh >3 inches) presen Wil 309 10 60" | with > 30°, Iree vegetation with | and tree stratum grazed pasture, spoil lands
y G0 lr2e canopy cove E | 7 i TR Leither ¢ 2 i ) 5 5
Bufi witl 56% lr2e canepy cover and a ree canapy cover [canopy cover and ) either a shrub laver] hay production. | sparsely yqutakd denuded aurfa;as
uriers non-maintained understory. Wetlands Gt M or a tree layer (dbh| ponds. open water.| non-maintained row orops active
1y ET e e and containirg both maintained 3
tocated within the riparian areas herbacenus and |undersiory. Recard > 3 inches) If present. tree area. recently feed lots, trails or
qh’mh y’alvm;-: ;«.- a ru}(;\,g;/(dp‘n;; present with <307+ stratum (dbh >3 seeded ard other comparable
nnn—mmn;auwn s P’fa“(l;ﬂ. © | tree canopy cover. | inches) present. | stahilized. or other conditions
lmﬂP’l'ﬁm"y i astasion). with =305 tree comparahle
s canopy cover with condition

maintained
undersiory

oL High Low High Low High Low

Condition |
Stores 1.5 12 11 0.85 075 0.6 0.5

1. Delineale riparian areas along each stream hank into Condition Categories and Cendition Scores using the descriptors, Ensure the sums

2. Determine square footage for 2ach by measuring or estimating length and width. Calcuiaicrs are provided for vou below of "5 Riparian

3 Enter the 7 Riparian Area and Score fer gach riparian calegory in the tlocks below Blocks equal 100

‘ *5 Riparian Area> | 100% ‘ i
Right Bank ! < S et
Score » i 1.5
CI= (Sum ™= RA ~ Scores 0.01)/2
% Riparian Area> | 4000 Y ] 1 3 ] Rt Bank C1 > ol
Left Bank | kg L2 -
Score > 1.5 Lt Bank C1 > 1.50)
3 INSTREAM HABITAT: Vaned substrate sizes. water vefooity and depths woordy and ieafy debrs: stabie substrate fow smbededness. shade, undercutl NOTES>:
banks ot mate. SAY nifie pooie compiexes. stable features 2
Conditional Category
instream Optimal Suboptimal Marginal Poor
Habitat/ )
= Stable habitat elements are typically Stable habitat elements are typically Habitat elements listed above are
Available Habitat elements arc typically present inf present in 30-50% of the reach and are | present in 10-30% of the ch and are lacking or are unstable  Habitat
Cover greater than 50% of the reach adequate for maintenance of adequate for maintenance of elerments are typically present in less
pepulations. populations. than 10% of the reach
i e b ] U
Score 1.5 1.2 0.9 0.5 1.50




Stream hnpact Assessment Forim Page 2
Projecin Appcant Locaiiy

Cowardin Class

HUG Laic Daia Poin
i
4. CHANNEL ALTERATION: Steam crossings nprap Soncrely Gabions of CoNCiele DIoCKS siraghiening of cnanne cnannaiizalion embankments  [NOTES>-
$ { e cuons HS5107
ate
40 B0% of (e B0 o teadh
15 disiupted by any | 1s distupled by any
cassiinan20tznl o34 0% o i i the channel ot the channel
58 1N o 20-40% of the
g ) - cranons sted allerations hsted
Channel the streareach is|  sttean ieacn 1s a“:l: \“: ::’”‘:“‘“:I e ;:e“:);f“:;: ) " Greater than 80% ot reaci is aisiupted
& panane amele
Alteration Channelizanon, dredging. alteralion, o f disrupted by any of fasrupted by any of . ”“H”,w i HIIII;Iu]r’ N Dy any vi the channel aierallons st
haidening absent. Steant nas i the chiannel e Channe “f ‘11\?11‘\ "“W“ . :‘ o h A;Jberu wn e paratister guIdelings Al R
unattared pattain o has natialized. | alteratans tisted i | ateaions hstad m| ‘_“:“”,“‘:m’ : o 'h‘ i ‘I. & 30 af banks shorad with ganion
cnannetice Shannelize
e parameler e pardiere: g e Hprap or ceinani
diildalings Judieline: norinal stabie nuimal siable
2 ~ Sucaneande | siean nsande
pattenn has nol patlenn fias not
HECOVENE (eCoveled
OT T e s o aole LRI ) - il B N e R J ——
SCORE 1.5 13 N 0.9 0.7 0.5
. S : o - ~ L A e Ty & :
REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
S

NOTE: The Cls and RCI should be rounded w2 devimal places. The CR should be rounded 1 a whole number.
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Identifier: Kristiansand - 9

Location: Behind BayLands Federal Credit Union west of Rt. 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.
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Identifier: Kristiansand - 11

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

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.







Identifier: Kristiansand - 12

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

Existing Conditions:

Open space/brush adjacent to parking