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|. Executive Summary

As set forth in the “Northern Virginia Stream Restoration Bank Banking Instrument”
(Banking Instrument), approximately 31,000 linear feet of streams and drainage features within
the Colvin Run Watershed will be stabilized and restored. This stream restoration project should
result in a direct improvement of in-stream habitat and an indirect improvement in water quality.

Wetland Studies and Solutions, Inc. (WSSI) conducted pre-construction biological stream
assessments along the Colvin Run Watershed portion of the Northern Virginia Stream
Restoration Bank (NVSRB) in 2007 and 2008 pursuant to the maintenance and monitoring
requirements defined in the NVSRB Banking Instrument, Section VI.B.2.(i). The purpose of this
pre-construction monitoring in addition to prior pre-construction monitoring is to determine the
baseline conditions of the streams within the Colvin Run Watershed Portion of the NVSRB in
2008, against which future biological monitoring in the study area will be compared. This report
summarizes the 2008 preconstruction monitoring.

Biological stream monitoring was conducted along ten permanent biological monitoring
reaches using benthic macroinvertebrate and habitat data. Benthic macroinvertebrate data was
used to calculate a Stream Condition Index for Virginia Non-coastal Streams (VA-SCI) and
habitat data was used to calculate the percentage of best possible habitat for each reach.

Our baseline habitat results indicate that habitat of the streams within the Colvin Run
Watershed portion of the NVSRB in 2008 is in a range from “Poor” to “Fair”, with habitat
assessment scores of 139 (out of 200) or less. The low habitat assessment scores are due to the
lack of epifaunal substrate/available cover for stream macrofauna, highly embedded epifaunal
substrate, overwidened stream channels, bank instability, and lack of vegetation protection along
the stream banks. The habitat conditions in 2008 are similar to the conditions observed for the
2007 preconstruction monitoring.

Baseline benthic macroinvertebrate results indicate that the benthic macroinvertebrate
community of the streams within the Colvin Run watershed portion of the NVSRB in 2008 is in
the category of “Stress” to “Severe Stress”, with VA-SCI scores below 49 (out of 100) for all
stream reaches assessed. The low VA-SCI scores are likely due to several confounding abiotic
factors, including highly impervious land cover within the watershed, high nutrient, toxicant and
sediment input from adjacent land use, channel alteration, high sediment deposition, bank
instability, lack of vegetative protection along the stream banks, and lack of epifaunal
substrate/available cover. However, since 2007, almost all of the VA-SCI scores have increased.
The lower VA-SCI scores in 2007 may be attributed to natural variability in both abiotic (e.g.,
amount of precipitation) and biotic conditions, rather than benthic macroinvertebrate recovery, as
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no restoration activities or other water quality enhancements are known to have occurred within
the study area prior to the 2008 monitoring.

[I. Introduction

As set forth in the “Northern Virginia Stream Restoration Bank Banking Instrument”
(Banking Instrument), dated February 17, 2006 and prepared by Wetland Studies and Solutions,
Inc. (WSSI), Northern Virginia Stream Restoration, L.C. will restore approximately 14 miles of
streams and upland buffers, within portions of the Snakeden Branch, Colvin Run, and The Glade
watersheds in the town of Reston, Virginia. As required in Section VI.B.2.(i) of the Banking
Instrument, biological monitoring will be conducted within restored streams within these
watersheds. These stream restoration activities should result in a direct improvement of in-
stream habitat and an indirect improvement in water quality. Using benthic macroinvertebrate
and habitat data, this second pre-construction monitoring report and the first pre-construction
monitoring report characterize the baseline conditions of the streams within the Colvin Run
Watershed portion of the NVSRB in 2008, against which future biological monitoring in the
study area will be compared. With these data, and data from previous and subsequent
monitoring reports, we propose to determine the effect of stream restoration on the condition of
streams within the Colvin Run Watershed portion of the NVSRB’, as well as aid in the
development of numerical success criteria for non-coastal stream restoration projects in Virginia.

Ill. Project Area

The study area includes approximately 31,000 linear feet of stream along Colvin Run and
several unnamed tributaries of Colvin Run, as well as the adjacent riparian corridor. The study
area is located between the Dulles Access Road (Route 267) and Harry Bird Highway (Route 7)
to the west of Lake Fairfax Park, in Northern Fairfax County, Virginia. Exhibit 1 is a vicinity
map that depicts the approximate location of the study area.

The study area is covered mostly by mixed-deciduous forest. Colvin Run flows in a
northeasterly direction through the southern portion of the study area. The study area is gently to
steeply sloping. The topography can be seen in the excerpt from the Vienna, Virginia-Maryland
1994 USGS topographical quadrangle map included as Exhibit 2, as well as in the background
topography on the Biological Stream Monitoring Map (Exhibit 3).

The boundaries of jurisdictional wetlands and other waters of the U.S. located within the
study area were delineated and survey-located by WSSI as described in a report entitled “Waters
of the U.S. Delineation, Northern Virginia Stream Restoration Bank, A Portion of the Colvin
Run Watershed (+ 116 acres)”. WSSI has received a confirmation letter (# 2007-2482) from the
U.S. Army Corps of Engineers (COE) dated May 31, 2007, confirming the delineation.

V. Overall Methodology

Per maintenance and monitoring requirements defined in the Banking Instrument, Section
VIL.B.2.(i), biological stream assessment reaches are to be established for every 2,000 linear feet
of stream restoration along samplable streams at the NVSRB. Once established, these reaches

Note that monitoring reports for Snakeden Branch and The Glade watershed portions of the NVSRB will be
provided under separate cover.
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are to be monitored prior to stream restoration, then in years 1, 5, and 10. The following
methods are to be employed:

* Biological Reconnaissance (BioRecon) following guidance established in the U.S.

Environmental Protection Agency’s “Rapid Bloassessrnent Protocols for Use in Streams
and Wadable Rivers” (EPA’s RBP; Barbour et al. 1999)°,

* Biological stream assessment for Calculating the Stream Condition Index for Virginia
Non-coastal Streams (VA-SCI), following guidance established in “A Stream Condition
Index for Virginia Non-Coastal Streams” (Tetra Tech 2003) and “Using Probabilistic
Momtonng Data to Validate the Non-Coastal Virginia Stream Condition Index” (DEQ
2006a)’.

V. Biological Stream Monitoring

Biological Stream Monitoring Methodology. The biological stream monitoring consisted
of two components: 1) stream habitat assessment and 2) benthic macroinvertebrate assessment.
The habitat assessment field work was conducted using guidance established in the DEQ
standard operating procedures for stream habitat assessment (SOPs; DEQ 2006b) and the EPA’s
RBP for habitat (Barbour et al. 1999). The benthic macroinvertebrate assessment field work was
conducted using guidance established in the SOPs for multi-habitat benthic macroinvertebrate
sampling (DEQ 2006b). WSSI assessed the ten permanent sampling reaches that were SC]CCth in
Biological Monitoring Report #1 (Reaches 1-A, 2-A, 2-B, 3-A, 4-A, 5-A, 6-A, 7-A, 8-A”, and 9-
A). The location of these ten sampling reaches relative to the reaches created for restoration
design purposes is depicted in Figure 1, below’. As required by the SOPs, each reach is 300
linear feet. The approximate location of each reach is depicted on the Biological Stream
Monitoring Map (Exhibit 3). Photographs of each reach are included on Exhibit 4. Benthic
macroinvertebrate sampling and habitat assessment field work was conducted by WSSI
environmental scientists Sean D. Sipple, CT, PWS®, Lynn Straughan, PWS, Jennifer Van
Houten, PWS, PWD, and Beth Clements between March 10 and 12, 2008.

# Note that the BioRecon was used to aid in the selection of permanent monitoring reaches during the first
year of pre-construction monitoring and is not required in subsequent monitoring years. The results of the
BioRecon are described in “Biological Monitoring Report #1, Pre-construction Monitoring, Northern
Virginia Stream Restoration Bank, Colvin Run Watershed ", dated November 6, 2008.

This method is to be used in all monitoring years and is accompanied by a habitat assessment, following
guidance established by Virginia Department of Environmental Quality's (DEQ) standard operating
procedures for stream habitat assessment (SOPs; DEQ 2006b) and the EPA's RBP for habitat (Barbour et
al. 1999).

Note that during the 2008 sampling, Stream Reach 8-a was shified approximately 200 feet downstream due
to lack of flowing water in the original reach.

Note that for design purposes, Colvin Run has been divided into 16 manageable restoration reaches.
Monitoring stream reach labels 1-A, 2-A, 2-B, 3-A, 4-A, 5-A, 6-A, 7-A, 8-A, and 9-A correspond with
construction design reach labels 12, 10, 9, 8, 7, 6, 6, 4, 34, and 2 respectively.

Professional Wetland Scientist #1730, Society of Wetlands Scientists Certification Program, Inc,; North
American Benthological Society (NABS) Certified Level 2 Taxonomist: EPT Taxa (Ephemeroptera,
Plecoptera, Trichoptera),
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Figure 1. Restoration Design and Sampling Reach Location Map
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In accordance with the SOPs, habitat conditions were assessed by qualitatively rating ten
habitat parameters, including Epifaunal Substrate/Available Cover, Pool Substrate
Characterization, Pool Variability, Sediment Deposition, Channel Flow Status, Channel
Alteration, Channel Sinuosity, Bank Stability, Vegetative Protection, and Riparian Vegetative
Zone. The overall habitat quality of each reach was determined by calculating the percentage of
the best possible score’, where the best possible score for each reach equals 200. The following
formula was used to determine the percentage of best possible score for each reach:

Percentage of Best Possible Score = (Total Habitat Score)/(200)*100

Each reach was then assigned a narrative rating according to the calculated percentage of
best possible score, where “Excellent” is =90, “Good” 1s 75-88, “Fair” is 60-73, and *“Poor” is
<58. WSSI Habitat Assessment Field Data Sheets (developed from the EPA’s RBP Habitat
Assessment Field Data Sheets) for each reach are included as Exhibit 5.

4 The SOPs indicate that overall habitat quality is determined by calculating the percent similarity to

reference score. Since reference reaches were not available to assess, WSSI used the best possible score as
the reference score.
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To assess benthic macroinvertebrate condition, 60 linear feet of best-available habitat was
sampled in each reach using a D-Framed Net. Habitat types sampled include cobble/gravel,
snags/leafpacks, under-cut banks, root-wads, and submerged vegetation. Benthic field data was
recorded on WSSI Benthic Macroinvertebrate Field Data Sheets (developed from the EPA’s
RBP Benthic Macroinvertebrate Field Data Sheets), which are included as Exhibit 6.

Benthic macroinvertebrate samples were processed and subsampled by WSSI staff using
guidance from the SOPs. Specifically, a fixed-count method was used, where one hundred
twenty organisms were randomly picked from a gridded (numbered) tray and the organisms were
identified to the family level (if possible) using a dissecting microscope. Each individual
(containing a head) found in a sample was recorded and enumerated on a WSSI Benthic
Macroinvertebrate 1.D. and Enumeration Bench Sheet (Exhibit 7).

Benthic macroinvertebrate data were analyzed by calculating the Stream Condition Index
for Virginia Non-coastal Streams (VA-SCI), followmg guidance established in “A Stream
Condition Index for Virginia Non-Coastal Streams” and “Using Probabilistic Monitoring Data to
Validate the Non-Coastal Virginia Stream Condition Index”. The VA-SCI is a multi-metric
Index of Biotic Integrity developed for the DEQ to assess Streams of the Commonwealth. The
VA-SCI uses seven biotic metrics and one biotic index including Total Taxa, EPT Taxa, Percent
Ephemeroptera, Percent Plecoptera + Trichoptera (Excluding Hydropsychidae), Percent
Scrapers, Percent Chironomidae, Percent Top Two Dominant Taxa, and Hilsenhoff Biotic Index.
The individual metrics and index used are defined and described as follows:

e Total Taxa Richness. Total Taxa Richness represents the total number of taxa in a
sample. Total Taxa Richness is expected to be relatively high in undisturbed streams and
is expected to decrease in response to environmental disturbance. Total Taxa Richness
can range from 0-22 for the VA-SCI.

e EPT Taxa Richness. EPT Taxa Richness represents the number of taxa from the aquatic
insect orders Ephemeroptera, Plecoptera, and Trichoptera. EPT taxa are generally very
sensitive to pollution. Total EPT Taxa Richness is expected to be relatively high in
undisturbed streams, and it is expected to decrease in response to environmental
disturbance. EPT Taxa Richness can range from 0-11 for the VA-SCI.

e Percent Ephemeroptera. The Percent Ephemeroptera represents the ratio of members of
the aquatic insect order Ephemeroptera (mayflies) to the total number of individuals in a
sample. Mayflies are generally very sensitive to pollution, thus Percent Ephemeroptera is
expected to decrease in response to environmental disturbance. Percent Ephemeroptera
can range from 0-61.3 for the VA-SCI.

» Percent Plecoptera + Trichoptera (Excluding Hydropsychidae). The Percent Plecoptera +
Trichoptera (Excluding Hydropsychidae) represents the ratio of members of the aquatic
insect orders Plecoptera (stoneflies) and Trichoptera (caddisflies) (excluding those in
the pollution tolerant family Hydropsychidae) to the total number of individuals in a
sample. Percent Plecoptera + Trichoptera (Excluding Hydropsychidae) is expected to
decrease in response to environmental disturbance. Percent Plecoptera + Trichoptera
(Excluding Hydropsychidae) can range from 0-35.6 for the VA-SCI.
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Percent Scrapers. The Percent Scrapers represents the ratio of taxa adapted primarily for
scraping food from a substrate to the total number of individuals in a sample. Percent
Scrapers is expected to decrease in response to environmental disturbance. Percent
Scrapers can range from 0-51.6 for the VA-SCI.

Percent Chironomidae. The Percent Chironomidae represents the ratio of members of the
aquatic insect family Chironomidae (non-biting midges) to the total number of
individuals in a sample. Because chironomids are generally tolerant to pollution, Percent
Chironomidae is expected to increase in response to environmental disturbance. Percent
Chironomidae can range from 0-100 for the VA-SCIL.

Percent Top Two Dominant. The Percent Top Two Dominant is the ratio of the top two
most abundant taxa in a sample to the total number of individuals in a sample. Percent
Top Two Dominant is expected to increase in response to environmental disturbance.
Percent Top Two Dominant can range from 30.8-100 for the VA-SCL

Hilsenhoff Biotic Index (HBI). The Hilsenhoff Biotic Index is the abundance-weighted
average tolerance of assemblage of organisms (Family taxonomic level). The HBI is
expected to increase in response to environmental disturbance. The HBI can range from
3.2-10 for the VA-SCL

The VA-SCI was calculated by taking the weighted average of the individual metric (and
index) scores, with a VA-SCI range of 0-100. The weighting is as follows:

o Total Taxa: Score = 100 x (X/22), where X = Metric Value

o EPT Taxa: Score =100 x (X/11), where X = Metric Value

o Percent Ephemeroptera: Score = 100 x (X/61.3), where X = Metric Value

o Percent Plecoptera + Trichoptera less Hydropsychidae: Score = 100 x (X/35.6),
where X = Metric Value

o Percent Scrapers: Score = 100 x (X/51.6), where X = Metric Value

o Percent Chironomidae: Score =100 x [(100-X) (100-0)], where X = Metric
Value

o Percent Top 2 Dominant: Score = 100 x [(100-X) (100-30.8)], where X = Metric
Value

o Hilsenhoff Biotic Index: Score =100 x [(100-X) (100-3.2)], where X = Metric
Value

Each reach was then assigned a narrative rating according to the calculated VA-SCI,

where “Excellent” is >73, “Good” is 60-72, “Stress” is 43-59, and “Severe Stress” is <42.

Biological Stream Monitoring Results and Discussion. Habitat results for 2008 show that

all ten stream reaches (Reaches 1-A, 2-A, 2-B, 3-A, 4-A, 5-A, 6-A, 7-A, 8-A, and 9-A) have
either “Poor” or “Fair” habitat conditions (Table 1, below; Exhibit 5). Reaches 3-A and 5-A
have the best habitat scores, with habitat assessment scores of 139 out of 200 (“Fair’™) and 133
out of 200 (“Fair”), respectively. Reach 8-A has the worst habitat score, having a habitat
assessment score of 89 out of 200 (“Poor™). All reaches have low habitat assessment scores due
to the lack of epifaunal substrate/available cover for stream fauna, highly embedded epifaunal
substrate, overwidened stream channels, bank instability, and lack of vegetation protection along
the stream banks. The average habitat assessment score for all streams assessed within the
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Colvin Run Watershed portion of the NVSRB in 2008 is 117, which is 59 percent of the best
possible score (“Poor™).

Table 1. 2008 Colvin Run Watershed Total
Habitat Assessment Scores

1-A 112 5 | Poor

2-A 119 60 Fair
2-B 105 53 Poor
3-A 139 70 Fair
4-A + 131 66 Fair
5-A 133 67 Fair
6-A 103 52 Poor
7-A 117 59 Poor
8-A 89 45 Poor
9-A 17 59 Poor

The habitat conditions in 2008 are similar to the conditions observed for the 2007 pre-
construction monitoring, as all reaches in 2007 had either “Poor” or “Fair” habitat assessment
scores (Figure 2, below). The average habitat assessment score for all streams assessed within
the Colvin Run Watershed portion of the NVSRB in 2007 was 124, which is 62 percent of the
best possible score (“Fair”).

Figure 2. Comparison of Habitat Assessment Scores for
2007 and 2008 Pre-construction Monitoring Years

—#—2007
== 2008

Percentage of Best Possible Score
3 8

1A 2-A 28 34 [¥Y 5A B-A T-A BA 0-A
Stream Reach
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Benthic macroinvertebrate results show that individuals from 33 taxa® were collected
from all ten reaches collectively (Table 2, below; Exhibit 7) during the 2008 pre-construction
benthic macroinvertebrate monitoring. These 33 taxa include physid, hydrobiid, lymnaid snails,
and unknown snails (Families Physidae, Hydrobiidae, Lymnaeidae, and Order Gastropoda,
respectively); fingernail clams (Family Sphaeriidae); oligochaete, ribbon, and flat worms
(Family Tubificidae and Class Oligochaeta, Phylum Nemertea, and Family Planariidae,
respectively); mites (Family Hydrachnida); springtails (Family Isotomidae); aquatic moth larvae
(Family Noctuidae); broad shoulder water striders (Family Veliidae); scuds (Family
Crangonyctidae); aquatic sowbugs (Family Asellidae); crayfish (Family Cambaridae); non-biting
midge, crane, aquatic longlegged, moth, phorid, dixid, and unknown fly larvae (Families
Chironomidae, Tipulidae, Dolichopodidae, Psychididae, Phoridae, Dixidae, Diptera Family #1,
and Order Diptera respectively); common net-spinning, northern casemaker, and fingernet
caddisfly larvae (Families Hydropsychidae, Limnephilidae, and Philipotamidae, respectively);
broadwinged and narrowwinged damselfly larvae (Families Calopterygidae and Coenagrionidae,
respectively); green-eyed skimmer, darner, and clubtail, dragonfly larvae (Families Corduliidae,
Aeshnidae, and Gomphidae, respectively); and weevils, predaceous diving beetles, and riffle
beetles (Families Curculionidae, Dytiscidae, and Elmidae, respectively). Of all 33 taxa
collected, non-biting midge larvae and oligochaete worms comprised the majority of individuals
in each reach (Table 2, below).

The data collected for each reach (Table 2) were used to calculate the biotic metrics as
shown in Table 3, below. The VA-SCI requires that these metrics be weighted to determine the
VA-SCI, as shown in Table 4. The results of our data analysis indicate that the benthic
macroinvertebrate community at nine of the stream reaches (Reaches 1-A, 2-A, 2-B, 3-A, 4-A, 5-
A, 7-A, 8-A, and 9-A) are in “Severe Stress” and stream reach (6-A) is in “Stress™ in 2008 prior
to stream restoration activities, based on their VA-SCI scores (Table 4). The highest VA-SCI
score was observed at Reach 6-A (48.52) and the lowest VA-SCI score was observed at Reach 8-
A (14.65). The average VA-SCI numerical score for all streams assessed within the Colvin Run
Watershed portion of the NVSRB in 2008 is 31.36 (“Severe Stress”). These scores are the result
of the low number of total taxa, low number of total EPT taxa, lack of Ephemeroptera taxa, low
percentage of Plecoptera + Trichoptera (excluding Hydropsychidae taxa), low percentage of
Scraper taxa, high percentage of Chironomidae, high percentage of top two dominant taxa, and
high HBI found within the reaches assessed (Table 3).

4 Although 36 taxa are listed in Table 2, Diptera, Gastropoda, and Oligochaeta were not included as part of

the total taxa collected within the study area, because individuals were too damaged to identify to the
Samily-level,
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Table 2. Colvin Run Watershed Raw Data

Aeshnidae * = = 2 = = = = = = 2
Asellidae - - - - . . . o . 1 1
Calopterygidae - = - 2 1 - - £ 2 i 3
Cambaridae - - - - - - - - 2 2 4
Chironomidae 71 | 18 | 18 | 39 | 60 | 32 | 18 B 97 | 42 399
Coenagrionidae - - - 8 - - - . D i 8
Corbiculidae 1 - - - 5 5 8 z v 1
Corduliidae " 1 - - - - “ - : o 1
Crangonyctidae . 4 |° - 35 - 9 15 6 1 - 70
Curculionidae = = - - 1 - - - L d 1
Diptera s - - - - 1 - 5 - - 6
Diptera Family #1 s i - - = 1 s - - 1
Dixidae - - - - z g 3 - = B 3
Dolichopodidae : . - - - 1 - - 1 3 5
Dytiscidae - 1 - E - 5 5 7 = = 8
Elmidae - - - 11 - - . . = g 11
Gastropoda - - 2 - - - 1 5 = - 3
Gomphidae = : = 2 - - - - - - 2
Hydrachnida - - - - - 1 . 5 - - 1
Hydrobiidae - o - - - 1 80 - - - 81
Hydropsychidae - - 2 8 5 . = » - z 15
Isotomidae B 3 - 2 3 - - 2 10
Limnephilidae = - - - - - . - - 1 1
Lymnaeidae 6 - - . - - : . : . 6
Nemertea 1 ¢ X > - - - . - - 1
Noctuidae - = - - - 1 - - - - 1
Oligochaeta 14 | 54 | 75 - 2 25 3 18 2 | 28 221
Philopotamidae - - . 9 - - - - 5 9
Phoridae 2 |3 - - - 1 3 3 116 19
Physidae 1 3 = 3 4 3 . - - - 14
Planariidae = 1 - - - 1 - 26 - - 28
Psychodidae - s = G = 2 1 - - - 3
Sphaeridae 8 - - - 1 - 7 3 - ) 22
Tipulidae 2 | 4 1 2 1 3 9 2 2 1 27
Tubificidae 5 | 2 - 1 - 2 2] 43 | 4] 2 61
5
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Table 3. 2008 Colvin Run Watershed Biotic Metric Scores

0 :
2-A 10 0 0.00 0.00 3.19 19.15 76.60 | 1.95
2-B 5 1 0.00 0.00 0.00 18.37 9490 |1.23
3-A 12 2 0.00 7.38 11.48 31.97 6066 | 3.89
4-A g 1 0.00 0.00 5.00 75.00 8750 |5.85
5-A 14 0 0.00 0.00 4.65 37.21 66.28 | 3.03
6-A 10 0 0.00 0.00 55.17 12.41 67.59 |3.11
7-A 8 0 0.00 0.00 0.00 3.42 58.97 | 6.27
8-A T 0 0.00 0.00 0.00 88.18 91.82 |5.80
9-A 10 1 0.00 1.10 0.00 46.15 76.92 | 3.53

P Total Taxa

nd Index Weighting and VA-SCI

EPT Taxa

0.00

0.00

9.09

18.18

9.09

0.00

0.00

0.00

0.00

9.09

Percent
Ephemeroptera

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Plecoptera +
Trichoptera
(Excluding
Hydropsychidae)

0.00

0.00

0.00

20.72

0.00

0.00

0.00

0.00

0.00

3.09

Percent
Scrapers

12.22

6.19

0.00

22.24

9.69

9.01

106.92

0.00

0.00

0.00

Percent
Chironomidae

36.04

80.85

81.63

68.03

25.00

62.79

87.59

96.58

11.82

53.85

Percent Top
Two Dominant

33.85

33.82

7.37

56.86

18.06

48.73

46.84

59.29

11.82

33.35

HBI

67.04

118.43

128.90

89.80

61.03

102.43

101.32

54.80

61.76

95.18
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These results are similar to the 2007 monitoring, except for Reach 6-A, which went from
“Severe Stress” in 2007 to “Stress” in 2008 (Figure 3, below). However, since 2007, almost all
of the VA-SCI scores have increased. The lower VA-SCI scores in 2007 may be attributed to
natural variability in both abiotic (e.g., amount of precipitation) and biotic conditions, rather than
benthic macroinvertebrate recovery, as no restoration activities or other water quality
enhancements are known to have occurred within the study area prior to the 2008 monitoring.

Figure 3. Comparison of VA-SCI Scores for 2007 and 2008
Pre-construction Monitoring Years

—=2007
—8=2008

VA-SCI Score
8

1-A 2-A 2-8 3-A 4-A 5-A 8-A 7-A B-A
Stream Reach

Given the low habitat scores, it is not surprising that the VA-SCI scores are low as well.
In general, biological diversity and habitat in streams are closely linked (Raven et al. 1998).
Thus, the low VA-SCI scores are likely due to several confounding abiotic factors, including
highly impervious land cover, high nutrient, toxicant and sediment input from adjacent land use,
channel alteration, high sediment deposition, bank instability, lack of vegetative protection along
the stream banks, and lack of epifaunal substrate/available cover.

An analysis of land use within the watershed of each stream reach indicates that each
watershed is highly developed, with all reaches having greater than 20 percent impervious land
cover (with a weighted watershed average of 38 percent), except for Reach 7-A, as depicted in
the Land Cover Map (Exhibit 8), and Table 5, below. It has been documented that increases in
watershed imperviousness reduce macroinvertebrate diversity, such that when imperviousness
exceeds 10 to 15 percent, macroinvertebrate diversity becomes low (Klein 1979). Runoff from
the highly impervious land within these watersheds produces a high volume and velocity of
flowing water and sediment in the stream channels during storm events. Because the streams we
studied are laterally unstable (e.g., overwidened channel, lack of vegetative protection along the
stream banks, and bank instability) and incised, these streams likely do not overflow their
channel during bankfull flood events. As a result, epifaunal substrate/available cover within
these streams becomes highly mobile and benthic macrofauna can not easily colonize the
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available substrate (Debrey and Lockwood 1990) or get buried and killed by high sediment
deposition (Wood and Armitage 1997).

Table 5. Impervious Land Cover and VA-
SCI for Each Reach

AAJ
ww

Nutrients, pesticides, and other chemical pollutants that enter the streams through runoff
can also have a negative effect on the macroinvertebrate community (Wright et al 1995,
O’Halloran et al. 1996; Kiffney and Clements 1994). Sources for such pollutants within the
streams we assessed likely include residential lawns, roads, waterfow! and faulty sewer lines.
High amounts of such pollutants into streams inevitably result in a shift in macroinvertebrate
community composition, where pollution tolerant taxa such as non-biting midges and
oligochaete worms out-compete pollution sensitive taxa such as EPT (Shueler 1994). Thus, it is
not a surprise that our baseline benthic macroinvertebrate data show low VA-SCI scores and
non-biting midges and oligochaete worms as the dominant taxa. However, because the proposed
stream restoration should result in an improvement of in-stream habitat and water quality, there
should also be an improvement in the benthic macroinvertebrate community over subsequent
monitoring years.

VI. Conclusions

The above results indicate that the habitat of the streams within the Snakeden Branch
watershed portion of the NVSRB is “Poor” to *Fair” and the benthic macroinvertebrate
community of the streams are primarily in “Severe Stress”. The low VA-SCI and habitat scores
are likely due to several confounding abiotic factors, including channel alteration, high sediment
deposition, bank instability, lack of vegetative protection along the stream banks, lack of
epifaunal substrate/available cover, highly impervious land cover, and high nutrient, toxicant and
sediment input from adjacent land use.

VII. Limitations

This study is based on examination of the conditions on the site at the time of our review
and does not address conditions in the future. Such conditions may change over time and will be
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addressed in subsequent monitoring reports. Our biological monitoring report has been prepared
in accordance with generally accepted guidelines for the conduct of such evaluations. We make
no other warranties, either expressed or implied, and our report is not a recommendation to buy,
sell or develop the property.

We offer no opinion and do not purport to opine on the possible application of various
building codes, zoning ordinances, other land use or platting regulations, environmental or health
laws and other similar statutes, laws, ordinances, code and regulations affecting the possible use
and occupancy of the property for the purpose for which it is being used, except as specifically
provided above. The opinions set forth above are rendered only and exclusively for the benefit
of the addressees, the COE, the DEQ, and no other parties, successors or assigns. The foregoing
opinions are based on applicable laws, ordinances, and regulations in effect as of the date hereof
and should not be construed to be an opinion as to the matters set out herein should such laws,
ordinances or regulations be modified, repealed or amended.

This document is solely for your benefit and is not to be quoted in whole or in part or
otherwise referred to in any statement or document (except for purposes of identification) nor is
it to be filed with any governmental agency or other person (other than the COE and DEQ),
without the prior written consent of this firm, unless required by law.

WETLAND STUDIES AND SOLUTIONS, INC.
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BIOLOGICAL STREAM MONITORING NOTES:

Fairfax County, Virginia

1. Wetland Studies and Solutions, Inc. (WSSI) performed biological stream monitoring on the Colvin
Run watershed portion of the Northern Virginia Stream Restoration Bank (NVSRB). This assessment
was conducted pursuant to the maintenance and monitoring requirements defined in the NVSRB
Banking Instrument. This second pre-construction monitoring report and first pre-construction
RS S Rt € N0 g SN A monitoring report characterize the baseline conditions against which future biological monitoring in the
:,,i?;‘-‘i,-?r’”_ T N R R L NI B RN Bl a s AR L e study area can be compared.
~C LA

BIOLOGICAL STREAM MONITORING MAP

i

2008 PRE-CONSTRUCTION MONITORING

Vo YPHOTO#6, §
TR 2. Biological stream monitoring was conducted along ten permanent biological monitoring reaches to
4 SNl ’7 & W AR N Yo d N S N oF LAKE collect benthic macroinvertebrate and habitat data. Benthic macroinvertebrate data was used to
Wl O S~ 2D\ TS " ALl A S NGRS FAIRFAX calculate a Stream Condition Index for Virginia Non-coastal Streams (VA-SCI) and habitat data was
13919 G NT NN " - Y ”%”'%HOTO RN SN A : used to calculate the percentage of best possible habitat for each reach. This second round of
b S RN E Vol pre-construction biological monitoring fieldwork was conducted between March 10 and 12, 2008 by
Sean D. Sipple, CT, PWS, PWD, Lynn Straughan, PWS, PWD, Jennifer Van Houten, PWS, PWD and
Beth Clements.

¥
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EXHIBIT 3

3. Baseline habitat results indicate that habitat of the streams within the Colvin Run Watershed
portion of the NVSRB in 2008 is in a range from “Poor” to “Fair”, with habitat assessment scores of
139 (out of 200) or less. The low habitat assessment scores are due to the lack of epifaunal
substrate/available cover for stream macrofauna, highly embedded epifaunal substrate, overwidened
stream channels, bank instability, and lack of vegetation protection along the stream banks.

NORTHERN VIRGINIA STREAM RESTORATION BANK-COLVIN RUN WATERSHED

4. Baseline benthic macroinvertebrate results indicate that streams within the Colvin Run watershed
portion of the NVSRB are in “Severe Stress” in 2008, with VA-SCI scores below 49 (out of 100) for all
streams assessed. The low VA-SCI scores are likely due to several confounding abiotic factors,
including channel alteration, high sediment deposition, bank instability, lack of vegetative protection
along the stream banks, lack of epifaunal substrate/available cover, highly impervious land cover
within the watershed, and high nutrient, toxicant and sediment input from adjacent land use .

5. Topographic information provided by Fairfax County Digital Data and Air Survey Corp., boundary
information provided by WSSI, and a WSSI Spring 2004 color infrared image were used as a base for
this attachment.

6. The boundaries of jurisdictional wetlands and other waters of the U.S. located within the limits of the
Colvin Run portion of the NVSRB were delineated and survey-located by WSSI as described in the
NVSRB, a Portion of the Colvin Run Watershed delineation report, dated August 25, 2006. The U.S.
Army Corps of Engineers issued a wetland confirmation for this site, dated May 31, 2007 (JD
#2007-2482).

7. Note that during the 2008 sampling, Stream Reach 8-A was shifted approximately 200 feet
downstream due to lack of flowing water in the original reach.

Colvin Run Watershed Biotic Metric and Index Weighting and VA-SCI

TotalTaxa | 40.91 | 4545 |
EPTTaxa | 000 | 000
Percent Ephemeroptera | 0.00 | 0.00 |
(octing s | | |
(Excluding Hydropsychidae)
Percent Scrapers | 12,22 | | 6.19 |
Percent Chironomidae [ 36.04 | 80.
Percent Top Two Dominant | 33.85

67.04

HBI
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: DECEMBER 2008
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Assessment Scores
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EXHIBIT 4
BIOLOGICAL STREAM MONITORING PHOTOGRAPHS
NORTHERN VIRGINIA STREAM RESTORATION BANK
COLVIN RUN WATERSHED
WSSI #20010

SRPRRRII § Y & T :
Looking north-northwest (upstream) at Reach 1-A of an unnamed tributary of Lake Fairfax in

the eastern portion of the study area.
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2. Looking southeast (downstream) at Reach 2 med tributary of Lake Fairfax in the
eastern portion of the study area.
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BIOLOGICAL STREAM MONITORING PHOTOGRAPHS

NORTHERN VIRGINIA STREAM RESTORATION BANK
COLVIN RUN WATERSHED

WSSI #20010
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area.

Looking southwest (downstream) at Reach 4-A of an unnamed tributary of Colvin Run in the
central portion of the study area.
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BIOLOGICAL STREAM MONITORING PHOTOGRAPHS
NORTHERN VIRGINIA STREAM RESTORATION BANK
COLVIN RUN WATERSHED
WSSI #2001
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I.ookmg nnrlhen‘;l ( upslrcam) at Reach 6-A of an unnamed trlbutury nl‘ Colvin Run in ‘ht
central portion of the study area.
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BIOLOGICAL STREAM MONITORING PHOTOGRAPHS

NORTHERN VIRGINIA STREAM RESTORATION BANK
COLVIN RUN WATERSHED

WSSI #001 0
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Looking south-southeast ownstrenm) at Rec 2-B of an unnamed tributary of Colvin Run
in the eastern ortlon of the stud area.

8. Looking northeast (upstream) at Reach 7-A of an unnamed tributary of Lake Anne in the
northwestern portion of the study area.
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BIOLOGICAL STREAM MONITORING PHOTOGRAPHS

NORTHERN VIRGINIA STREAM RESTORATION BANK
COLVIN RUN WATERSHED

WSSI #20010
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9. Looking southwest (upstream) at Reach 8-A, an unnamed trfbutary of Lake Anne in the
_western portion of the sl_udv area.
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10.  Looking west-southwest (upstream) at Reach 9-A, an unnamed tributary of Lake Anne in the
western portion of the study area.
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Graater than 70% of substrate

favorable for epifaunal 40-70% mix of stable habitat;
it i colonization and fish cover, mix| well sulted for full colonization
1. E una of snags, submerged logs, | potential; adequate habitat for | 20-40% mix of stable habitat; .
Substr&:’ei Available| tnderout banks. cobble,or | ‘maintainance of populations: | habiat avaliabily iess than [ 552 &1 2Hs DS FARMAL
other stable habitat and at presence of additional desirable; substrate frequently aubatAls Ut b7 “mr'l
Cover stage to allow full colonization | substrate In tha form of newfall, disturbad ar removed. 9.
but not yet preparad for

potential (.. snags/ogs that
ara not new fall and not

lmnuunn.

calonization.

Gravel, cobbla, and boulder
particles are more than 75%

Graval, cobble, and bouldar

Gravel, cobble, and boulder
Graval, cobble, and bouldar

particles are 0-25% surroundad
2. Embeddedness | byfine sodiment. Layering of partices are 25-50% particies are 50-75%
cobble provides diversity of | surrounded by fine sediment. | surrounded by line sediment | surrounded by fine sedimant

niche space.

| 2ETE

| 20 181817 16 |15 14
All four velocity/depth regimas
Onily 3 of the 4 regimes prasent
P allo, tnotdoap, et |1 fast-shallow ks mising, scoref =2 %142 4 188V PGS | pominated by 1 velostyidapin
P ragime (usually slow-deep).

3. Velocity/Depth

shallow, fast-deep, fast

lower than [f missing other

shallow are missing, score low)

shallow)(slow Is <0.3mvs, deep

Regime
is >0.5 m)

Littla or no enlargamant of

4, Sediment
Deposition

of tha bottom affected by
sadiment depostion.

Islands or point bars and <5%

Watar reaches base of both
lower banks, and minimal
amount of channel subsirale is

regimes),

Modarate daposition of new
gravel, sand, or fine sediment

on oid and new bars; 30-50% of

Some new increasa in bar
the bottom affacted; sediment

formation, mostly from gravel,

sand, or line sedimant; 5-30%

of the bottom aftectad; slight
deposition in pools,

Waiter fills 25-75% of the

Water fiils >75% of the avallibie
availible channel, and/or riffle

channal; or <26% of channel

subsirates are mostly axposed.

Heavy deposits of fine material,
Iincreased bar devalopment;
mare than 50% of tha bottom
changing frequently; pools
almost absent due to
substantial sadiment
deposition.

Very little water in channael and
mostly present as standing
pools,

substrate is exposad,

status
exposed.
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e S NAME Tributary to Colvin Hun

6. Channel
Alteration

8. Bank Stability
(score each bank)

9. Vegetation
Protection (score
each bank) Note:
Determine left or

right side by facing
downstream.

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Channelization or dredging
absent or minimal; straam width)
normal pattam.

Occurrence of riffles relatively
frequent: ralio of distance
between riffles divided by width
of the stream <7:1 (ganarally 5
ta 7); variety of habita is key. in
streams where rifflas are
conlinuous, placemant of
bouldars or other large, natural
obstructions |s Important.

Banks stable; avidence of
8rosion or bank failure absant
or minimal; little potential for
future problems. <5% of bank
affected,

slrnrnbmk surlnnu am:!
Iirmmediate riparian zone
coverad by native vegetation,
including trees, understory
shrubs, ar non-woody
macrophytes; vegetation
disruption through grazing or
mawing minimal or not evident;
nlrnmt sll planu aﬂﬂmd o

Width of riparian zone =18
maters; human activities (Le.
parking lots, roadbeds, clear-

culs, lawns, or crops) have not
impacted zons.

Some channalization prasent,
usually in areas of bridge
abutments; evidenca ol past
channelization, |.e. dredging,
may ba prasent, but racent
channalization is not presant.

Oceurrance of riffles infrequent;|

distance betwean riffles divided
by the width of the stream is
betwaen 7 to 15,

Modarately stabls; infraquant,

small areas of arosion mostly

haalad over. 5-30% of bank in
raach has areas of arosion.

70-80% of the streambank
surfaces coverad by nalive
vegelation, but one class of
plants is nol wall-reprasentad;
disruption evident but not
affecting full plant growth
potantial to any great extent;
mare than one-hall of the
potential plant stubble heignt
remaining.

Width of riparian zone 12-18
maeters; human activities have
impacted zone only minimally.

Tolal Scora
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Channeliztien may be
exiansive; embankmants or
shoring structuras presant on
bath banks; and 40-80% ol
siream reach channelized and
disrupted.

Oceasional ritfie or bend;
boltom contours provide soma
habitat; distances batwaan
riffles divided by the width of tha)

siream is between 15 to 25,

Modarataly unstable; 30-50% of}
bank reach has areas ol
arosion; high arosion potantial
during floods.

50-70% of tha streambank
surtaces covared by
vagatation; disniption obvious;
patches of bare soll or closely
cropped vegetation common;
less than one-half of the
potential plant stubble haight
ramaining,

Banks shorad with gablon or
cement; ovar 80% of tha
stream reach channelized and
disrupted. instream habitat
greatly altared or removed
antiraly.

Ganerally all Hat water o
shallow riffles; poor habitat,
distance betwean rifles dividad|
by the width of the stream Is &
ratio of >25.

Unstable; many eroded areas;
“raw" areas frequent along
siraight sections and bends;
abvious bank sloughing; 60-
100% of bank has arosional

Less than 50% of the
streambank suriaces coversd
by vegetation; disruption of
streambank vegalation is very
high; vegetation has besn
removed to 5 cantimaters or
lass In average stubbla height.

Width of riparian zone 6-12 | VA of finerian zonia <6

A meters; little or no riparian

byl e due fo human
impacted zone a great deal. 9 :







1. Epifaunal of snags, submerged logs, | potential: adequate habitat for | 20-40% mix of stable habitat; )
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Cover stage to allow full colonization | substrate in the form of newdall,|  disturbed orremoved. | SUPSiTale unstable or lacking.
polential {l.e. snags/logs that but not yat prepared for
are not naw fall and not colonization,

3. Velocity/Depth
Regime

4, Sediment
Deposition

status

Greater than 70% of substrate
favorable for epifaunal
colonization and fish cover; mix

transient).

Graval, cobble, and boulder

niche |pln|

All four valndtwdapm regimas
presant (slow-deep, slow-
shallow, last-deep, fast
shallow)(slow is <0.3m/s, deap

i5=05m)

lowar than If missing othar
ragimas).

14 13 12 11

Some new increasa in bar
formation, mostly from gravel,
sand, or fina sediment; 5-30%
of the bottom affacted; slight
daposition In pools.

Littie or no enlargemant of

Islands or point bars and <5%

of the bottom affected by
sadiment deposition.

40-70% mix of stabla habitat;
wall sulted for full colonization

parficles are 0-25% surrounded| Gravel, cobble, and boulder
by fine sediment. Layering of particies are 25-50%
cobble provides diversity of | surrounded by fine sediment.

151413 92 11

Only 3 of the 4 regimes presant
(if tast-shallow is missing, score|

Watar reaches base ol boih |y, e - 7594 of the avaiiole
lower banks, and minimal =
amount of channel substrats is MRy 0 o SO
exposed. substrate is exposed.

Gravel, cobble, and boulder
particies are 50-75%
surrounded by fine sediment

Modarale deposition of naw
gravel, sand, or fine sedimant

the bottom affected; sediment
deposits at obstructions,
constrictions, and bands;
moderale daposition of pools
prevalant.

Water fills 25-75% of the
avallible channel, and/or riffie
subsirates are mosily exposed.
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Onily 2 of the 4 habital regimes
prasant (if fast-shallow or slow-
shaliow are missing, score low)

on old and new bars; 30-50% off

Graval, cobbie, and boulder
particles are more than 75%
sufrounded by fine sedimant

Dominated by 1 velocity/depth
regime (usually slow-deep).

Haavy deposits of fine material,
increased bar development:
more than 50% of the bottom
changing frequently; pools
almost absant due to
substantial sadimant

Very littie water in channal and
mostly preseni as slanding
pools.




= Netland )—"—

Stitdivy ant Soluions: *

20010 | NOVASteamBank| A3 |

B

. LS/BC/VH _ | oe070008 | _

Some channallzation prasant,

zation usually in areas of bridge
8. Channal absent o minimat tream witn| 22Umeris: avidence of pat
Alteration el pm channelization, |.e. dredging,

may be prasent, but recent
channelization is not presant.

| 20 19 18 17 16 14 13 1211 |
Oceurrence of riffies relatively 4
fraquant; ratio ol distance
batwean riffles divided by width
Oceurrance of riffles infrequent;
of the stream <7:1 (ganerally 5
Tt o1 (7 vty e e e e
streams where rifflas are batwean 7 1o 15.

continuous, placamant of
boulders or other large, natural
obstruction is Important,

Banks stable; evidence ol
arosion or bank fallure absent
or minimal; little potential for
futura problems. <5% of bank
affected.

Moderataly stable; infraquant,
small araas of erosion mostly
healed over, 5-30% of bank in
raach has areas of erosion.

8. Bank Stability
{score each bank)

Maore than 90% of tha
9. Vegetation straambank sufaces and :&mmﬂ‘mv:
Protection (score covered by ni.m" :m;m vegetation, buf one class of
each bank) Note: | inciuding trees, understory | Pie" is not welkrepresented;
disruption avident but not
Determine left or shrubs, o non-woody i do
. macrophyies; vegetation affecting full plant growth
right side by facing | .00 mrough grazing or mmnm::h 1o any b em::;
m more than on o
downstream. | mowing minimal of 00l SVident | iorie pian sbtie height

almast all plants allo

10. Riparian Width of riparian zane >18
atati maters; human activities (Le. | Width of riparian zone 12-18
Vag ive Zone parking lols, roadbeds, clear- | meters; human activities have
Width (score each | s, iawns, or crops) nave not | impacted zone only minimaty.
bank riparian zone) impacted zons.

U

| FaifaxCounty | County

=

Ghanneliztion may be
extensive; embankmants or
shoring structures presant on
both banks; and 40-80% of
straam reach channelized and
disrupted.

Oceasional riffle or band;
bottom contours provide some
habitat; distancas between
riffies divided by the width of the|
stream is between 15 to 25,

Modarataly unstable; 30-60% of]
bank reach has areas ol
arosion; high arosion potential
during floods,

50-70% of the streambank
surfaces covared by

vagatation; disruption obvious;

patches ol bare soil or closely

pped vegetation
less than one-hall of the
potential plant stubble height
ramaining.

Width of riparian zone 8-12
maters; human activities hava
impacted zone a graat deal,
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Banks shored with gabion or

stream raach channelized and
disrupted. Instream habitat
greatly alterad or removed

Unstable; many eroded areas;

obvious bank sloughing; 80-

streambank surfaces covered

streambank vegastation is very

lass In average stubble height.

nnamed Tributary to Colvin Run

—— e e e ———

cement; ovar 80% of the

antirely.

Generally all flat watar or
shallow riffles; poor habitat;
distance between riffles divided
by the width of the stream is a
ratio of =25,

“raw" areas frequent along
straight sections and bends;

100% of bank has erosional

Leas than 50% of the
by vegetation; disruption of

high; vegetation has been
removed to 5 cantimaters or

Width ol riparian zone <6

metars; little or no riparian

vagetation due 1o human
activities.







Substrate/ Available

Greater than 70% of substrate
favorable lor epifaunal
colanization and fish cover; mix
of snags. submerged logs.
undercul banks, cobble, or
other stable habitat and at
stage 1o allow full colonization
potentlal (L.e. snags/ogs that
and not new fall and not

transient).

Gravel, cobble, and boulder
particles are 0-25% surrounded
by fine sadiment. Layering of
cobbia provides diversity of

nicha space.

M lour vdodryfdlpm regimas
present (slow-ceep, slow-
shallow, last-ceep, fast
shallow)(slow is <0.3m/s, deep

Littie or no enlargament of

of the bottom affected by
sadiment deposition.

Water reaches base of both
lower banks, and minimal
amount of channal substrate
exposed.

Islands of point bars and <5%

40-70% mix of stable habitat;
well sulted for full colonization
potential; adequate habitat for
maintainance of populations;

substrate in the form of newfall,

biil not yat preparad for
colonization.

Gravel, cobtile, and boulder

ragimas).
(1514 183 12 11

Some new increase in bar
formation, mostly from graval,
sand, or fine sedimant; 5-30%
of the bottom affected; slight

deposition In pools.

Water fills =75% of the avallible
channel; or =<25% of channel

h subsirale is exposed.

20-40% mix of stable habitat;

presence of additional desirable; substrate {requently

particles are 25-50% particles are 50-75%
surrounded by fine sediment. | surrounded by fine sediment
15 14 13.12 11

g"::;"‘":""‘"” » oeore] oniy 2 of the 4 habiat regimes
lower than f missing o.‘lhur present (if fast-ghallow or slow-
shallow are missing, score low)

habitat avallability less than

disturbed or removed.

Graival, cobble, and boulder

Moderate daposition of new
graval, sand, or fine sediment
on old and new bars; 30-50% of]
the botiom aftected; sediment
deposits at obstructions,
constrictions, and bands;
maodarate deposition of pools
pravalent.

Water fills 25-75% of the
availible channel, and/or ritfle

Less than 20% siable habitat;
lack ol habitat ls obvious;
substrate unstable or lacking.

Gravel, cobble, and boulder
particles are more than 75%
surrounded by fine sedimani

Dominated by 1 velocity/depth
ragima (usually slow-deep).

Heavy deposits of fine material,
Increased bar development;
mora than 50% of the bottom

Vary littie watar in channsl and

substrates are mostly exposed.

Page 1 of 2

changing frequently, pools

almost absent dua to

substantial sediment
daposition.

mostly present as standing




38“58‘14“ 77“19'44" Unnarned Tnbuta to Colvin Run
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6. Channel
Alteration

7. Frequency of
Riffles

8. Bank Stability
(score each bank)

9. Vegetation
Protection (score
each bank) Note:
Determine left or

right side by facing
downstream.

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Channalization or dredging
absant or minimal; stream width
normal pattem.

Occurrance of riflles relativaly
fraquant; ratio of distance
between riffies divided by width
of the stream <7.1 (generally 5
Io 7); variety of habltat is key. In
stroams whare rifflas are
continuous, placement of
boulders or other large, natural
obstruction is important.

Banks stable; evidenca ol
arosion or bank fallure absent
of minimal; littie potential for
future problams. <5% of bank
affectad,

immediate riparian zona
by native vegetation,
including trees, undarstory
shrubs, or non-woody
macrophyles, vegetation
disruption through grazing or
mowing minimal or not evident;
aimost all pllmn uluwm 1o

Width of riparian zone =18
matars; human activities (1.e.
parking lots, roadbads, clear-

culs, lawns, or crops) have nol
Impacted zone.

Some channalization prasent,
usually in areas of bridge
abutmants; avidence of past
channelization, |.e. dredging,
may be present, but recent
channelization is not present.

-

Oceurrance of riffles infrequent;
distance between riffles divided

by the width of the stream |s
batwean 7 1o 15.

Moderately stable; infrequent,

small areas of erosion mostly

healed over. 5-30% of bank in
raach has areas of arosion,

70-80% of the streambank
surlaces covaerad by nalive
vegetation, but one class of
planis Is not wall-represented;
disruption evident bui nol
affecting lull plant growth
potential 1o any great extent.
mare than ona-half of the
potential plant stubble height
ramaining.

Width of riparian zone 12-18
maters; human activities have
impacted zone only minimally,
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Channaliztion may be
extansive; ambankments or
shoring structuraes prasent on
both banks, and 40-80% of
siream reach channelized and
disrupted.

Oeccaslonal ritfle or band;
bottom contours provide some
habitat; distances batwean
riffles divided by the width of the|

stream is beiween 15 to 25,

Moderately unsiable; 30-60% of]
bank reach has areas of
arosion; high erosion potential
during floods.

50-70% ol the streambank
surfaces covered by
vegetation; disruplion obvious;
patehes of bare soll or clossly
cropped vegetation commoan;
less than one-hall of the
potential plant stubbla height
remaining.

Width of riparian zone 6-12
maters; human activities have
Iimpacied zone a great deal.

Banks shored with gabion or
cement; ovar 80% of the
stream reach channelized and
disrupted, Insiream habitat
greatly altared or removed
antirely.

Ganerally all lat water or
shallow riffles; poor habitat;
distance between ritfies divided|
by the width of the stream Is a
ralie o »25.

| SRR

Unstable; many eroded areas;
“raw” areas frequent along
straight sections and bends;
obvious bank sloughing; B0-
100% of bank has arosional

Leas than 50% of the
sireambank surfaces covered
by vegetation; disruption of
straambank vegetation is vary
high; vegelation has been
removed to § cantimelers or
less In average siubble height.

Width of riperian zone <8

meters; litle or ne ripanan

vegatation due 1o human
activitios.







20010 | NOVASteamBank | R3 |  MwerBasin ™505008 | 2:00PM |

sz |

Greater than 70% of substrate
favorable for apifaunal 40-70% mix of stable habitat;
colonization and fish cover; mix| well sulted for full colonization
potantial; adequate habitat for | 20-40% mix of stabla habitat; tines a0 sinbie habiat:

1. Epifaunal of :n.aw. ::nbrmrwd logs,
undercut banks, cobble, or | mainfainance of populations; | habhat avallability iess than :
Substrate/ Available| .. o abital and al presence of additional | desimbie; substrate frequsntly '::‘ “t"."‘r:;::' "“"l'.'::l‘"
Cover stage 1o allow full colonization | substrate in the form of newlall|  disturbad or removed. e
potential (l.e. snags/logs that but not yet prepared for
ara not naw fall and not colonization.

trangient).

| 20 19 18 17 16

Gravel, cobble, and boulder
particles are 0-25% surrounded| Gravel, cobbie, and boulder | Gravel, cobble, and boulder | Gravel, cobble, and boulder
particles are 25-50% particles are 50-75% particles are more than 75%

2. Embeddedness | byfine sediment. Layering of
cobbla provides divarsity of | surrounded by fine sediment. | surrounded by fine sediment | surrounded by fine sedimant

20 115014 13 4211

205187776 N
Allfour velactyidepth regimes Only 3 of the 4 regimas presant

Velocity/Depth ma:um! o w (i fast-shallow Is missing, score| O™ 2 ";n"l':.::r“:m’:f:“;
Regime shallow)slw s <0.3mvs, deep | %" %0 LMD OO | st are mising, scorsfow) | 129 (1Sl sow doep)

I8 0.5 m)

o il Heavy deposits of fine matarial,

gravel, sand, or fine sediment
Some new increasa in bar i Increased bar developmant;
Little or no enlargament of R tly from gravel, u&:w and n:'w.:;r; so-scm:m more than 50% of the bottom

4. Sediment
Islands of point bars and <% | . o pine aadimant: 5-30% changing frequently; poals
Deposition of the battom afected By | *o¢ g botiom attected; sight | CoPOsis at obstnuctions, almost absent due o
sadiment deposition, deposliion in POOI.! constrictions, and bands; substantial sediment
? moderata deposition of pools depos
prevalent. o

‘Ynnu:r:::::': ndn m' :'h::im Water fills >75% of the avallible]  Water fills 25-75% of the Very little water in channel and
Siedrtiof mn;in &l substrate |s channal; or «<25% of channel | availible channel, and/or riffie mostly presant as standing
status 2 subsirale is exposed, substrates ars mostly exposed. pools,
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6. Channel
Alteration

8. Bank Stability
(score each bank)

9. Vegetation
Protection (score
each bank) Note:
Determine left or

right side by facing
downstream.

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

. V ,‘._l

77°19'51"

e

Channalization or dredging
absent or minimal; straam widih
normal pattemn,

r 17 \\{

Oceurrance of riffles relatively
frequent; ratio of distance
batween rifies divided by width
of the stream <7:1 (genarally 5
to 7); variety of habitat is key. In
streama whers riffles are
continuous, placamant of
boulders or other large, nalural
obstruction s imporiant.

18 17 16| 15 14 13 12 11

Banks stable; evidence of
arosion or bank failure absent
or minimal, litle polential for
luture problems. =5% ol bank
affecied.

streambank uurfam nnu
immediate riparian zone
covered by native vagetation,
Including trees, undarsiory
shrubs, or non-woody
macrophytes; vegetation
disruption through grazing or
mowing minimal or not evident;
almost all piants allowad 1o

Width of riparian zone =18
maters; human activities (La.
parking lots, roadbeds, clear-

euls, lawns, of crops) have nat
impacted zona.

Some channelization present,
usually in areas ol bridge
abutmants; avidence of past
ehannalization, |.a. dradging,
may be presant, but recent
channalization is not prasent,

Ocourrance of riffles infraquent;
distance between riffles divided
by the width of the siream is
batwean 7 to 15.

Modarately stable; infraquent,

small araas of arosion moslly

healed over. 5-30% of bank in
reach has areas of arosion,

70-80% of the streambank
surlaces covered by native
vegatation, but one class of

plants is not well-represented;

disruption avident but not

affecting full plant growth
potential lo any greal extent,

more than one-half of the
potential plant stubble height

remaining.

Width of iparan zons 12-18
malars; human activities have
Impactad zone only minimally.
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Channalizion may be
axiensive; smbankmants of
shoring structuras prasent on
both banks; and 40-80% of
stream reach channelized and
disrupted.

Occasional riffie or bend;
battom contours provide some
habitat; distances between
riffles divided by the width ol the|

stream is between 15 to 25.

Moderataly unstable; 30-80% o
bank reach has areas of
erosion; high erosion potential
during floods.

vegetation; disruption obvious;

patches of bare soll or closely

cropped vegetation common;
less than one-hall of the

potential plant stubble height
remaining.

Width of riparian zona 8-12
maters; human activites have
Impactad zone a great deal,

Banks shored with gabion or
camant; ovar 80% of tha
stréam reach channalized and
disrupted. Instream habitat
greatly altered or removad
entirely,

Generally all flat water or
shallow riffles; poor habitat;
distance betwaen riffles divided
by the width of the stream Is &
ratio of 525,

Unstable; many aroded areas;
“raw” areas frequent along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosional

Lass than 50% of the
streambank surfaces covarad
by vegetation; disruption of
streambank vegetation is vary
high: vegatation has been
removaed to 5 contimaters or
lass |n avarage stubbla height.

Width of riparan zone <8

maetars; litle or no riparan

vegetation due to human
activiies.







—

302008 | 341PM

nnam I t oH Run

Greater than 70% of substrate
favorable for epilaunal 40-70% mix of stabie habitat;

colenization and fish cover; mix| well sulted for full colonization
1. Eplf.unal of snags, submerged logs, | potential: adequate habitat for | 20-40% mix of stable habitat; L Bhan 205 stible :

undarcut banks, cobble, or | maintainance of populations; | habitat avallabilty less than :
Substrate/ Available| ;. .y hatiat and at presence of addiional | desirable; substrate frequently w‘::,"ﬁ‘:‘ﬂ';':"" " :‘f’m‘h'm

Cover stage o aliow full colonization | substrate in tha torm of newfall, digturbed or ramoved.
potential (|.e, snagslogs that but not yet praparad for
ara not new fall and not colonization.

!.ranulenﬂ.

Eraw! cobble, and boulder
particles are 0-25% surrounded| Gravel, cobble, and boulder

2. Embeddedness | byline sediment. Layering of particles are 25-50% particlas are 50-75% particles ara more than 75%

cobble provides divarsity of | surrounded by fine sediment. | surrounded by fine sediment | surrounded by fine sadiment

Gravel, cobble, and boulder | Gravel, cobble, and boulder

nluhu upace

| 15 14 13 12

All hur voluuwdlpm mplmu
Only 3 of the 4 regimes present
Vulocltyltlopth prasant (slow-deep, slow- (i fast-ehallow fs risging, score Only 2 of the 4 hablial regimes Dominated by 1 velogity/depth
Regi shallow, fastdoep. tast. | ™y er ian if migsing cther | Prosent (f tast-ahalow orsiow- " s s iy sicunceep)
egime shallow)(slow is <0.3nvs, deep i L shallow are missing, score low) Y P).
is 0.5 m) A

B N R IR O R R R

ru. g vduln':zd orl “": ':;I"m'a:“ Heavy deposits of fine material,
Some new Increase In bar 0?' old md nc.w bars: 30.80% of MCT@@sed bar development,
i more than 50% of the bottom

Litlie ar no enlargement of
4. Sediment lstands or poini bars and <s% | omation, mostly h'oml gravel. | o bottom affected: sediment
sand, or fine sediment; 5-30% changing frequently, pools
De ition of the bottom affected by : deposits at obstructions,
pos of the bottom affacted:; slight almost absent dus to
sadiment deposition. i i consirictions, and bends; e ihakanial i
- maderate deposition of poois "
prevalant, il

5. Channel Flow Waer mnksmm;llr::?‘ Water lills =75% ol the avallible| Waler fills 25-75% of the Vary littia watar in channal and
ntof ohar'mel subatrate Is channal; or <25% of channal | avallible channal, and/or ritlle mostly present as standing
status ikl b subsirate s exposed. subsirates are mostly axposed. pools.
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— 385743 | 77°1953' | ~Unnamed Trlnma o Colvin Run

e ———————

_.Lu.uj..'-. |

Some channalization present, Channaliztion may be

Banks shored with gabion or
usually in areas of bridge extensive; embankmants of cemant; ovar 80% of the
6. Channel nng:r:n:ra :.mmo ;:‘:?“g:%m abutmants; evidence of past | shoring structures present on | stream reach channelized and
Alteration ofal altaim. channalization, |.@. dredging, | both banks; and 40-80% of | disrupled. Instraam habltat
FERT: may be present, but recent | stream reach channelized and |  greatly altered or removed
channalization Is not prasent, disrupted, antirely.

19 18 17 16

Occurrence of riffles relatively
frequent; ratio of distance

batween riffles divided by widin |  Occasional riffis or band; Genarally all fial water or
7. Frequency of of the stream <7:1 (generally 5 m"::mm battom contours provide some |  shallow riffies; poor habitat,
to 7); variety of habitat is key. In by the width of the stream s habital; distances between | distance between riffles divided
Riffles streams whers rilfles are bet 71015 riffies divided by the width of the| by the width of the stream is a
continuous, placemant of i straam |s batween 15 to 25, ratio of =25,
boulders or other larga, natural
obstruction Is Important.

A 1

5iaiai2 il [ j0 8876 [ 5437 10 ]

Banks stable; evidence of

Unstabla; many aroded areas;
Modorataly siable; infrequant, |Modarately unstable; 30-80% of)
8. Bank Stuhllity aroslon or bank failure absent

“raw" areas [requant along

or minimal; Itle potential for | SMall areas of arosion mastly | bank raach has areas of | straight sections and bends;
(score each bank) | e pm. <59, of bank | Mealed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
aff 1' i, reach has areas of srosion, during floods. 100% of bank has erosienal

ore an BT

70-80% of the streambank
9. Vegetation "m“‘m‘“'n"‘"‘“"‘“‘;r"’_" surtaces coversd by native |  50-70% of the streambank e s
Protection (score | covered by native vegetation, vegetation, but one ciass of s “”'F’" VTR Dy streambank surfaces covared
AR k) Note: ingluding trees, u " piants is not wall-represented; | vegatation; disruption obvious; by vi ; disruption of
eac n e: i o wrady disruption evident but not | palches of bare soll or closaly , m’““"“"k W‘ o
Determine left or mampr;m Vegktiion affacting full plant growth cropped vegetation common; high: vegetation has M’V
rlaht polential to any great extent, less than one-hall of the t
ght side by facing | disruption through grazing or romoved lo § centimeters or
mowing minimal or not evident;|  Ore than one-halt afthe | potential plant stubkle height | . 0 arsoa stubtia height
downstream. alriost all m“ M 1o | Petential plant stubble height remaining. g ?

ramaining.

10. Riparian Width of riparian zone =18
Width of riparan zone <€

Vegetative Zone meters; human activitles (Le. | Width of rparian zone 12-18 | Width of riparian zons 8-12 :

w:gdﬂl (score each parking lots, roadbeds, claar- | meters; human activiies have | meters; human activities have | M°19rS: Iitle or no riparian

cuts, lawns, or crops) have not | Impacted zene only minimally, | Impacted zone a great deal. w"“:;:“m:" human
bank riparian zone) impacted zone. ;
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-Em 7’7"19 56 Unnamed Trlb to Colvin Run

Graater than 70% of substrate
favorable for apifaunal 40-70% mix of stable habitat;
colonization and fish cover, mix| wall suited for full colonization

1. Epifaunal of snags, submerged logs, | potential; adequate habitat for | 20-40% mix of stable habitat; 4
Subatrural Available| Udercutbenks, cobble,or | maintainance of populations; | hablat avalabity fess than e e at
other stable habilat and at presance of additional daesirable; substrale fraquently Aitat unalkbia lmkir:
Cover stage 1o allow full colonization | substrate In the form of newtall,|  disturbed or removed. o ikl
polential (i.e. snagsiogs that but not yet prepared for
are nal new fall and not colonization.

transient).

Graval, cobble, and boulder
rticles are 0-25% surrounded| Gravel, cobble, and boulder | Gravel, cobble, and boulder | Gravel, cobble, and boulder
particles are 25-50% particles are 50-756% particles are more than 75%

surroundad by fine sadimant

2. Embeddedness | by fine sediment. Layaring of
cobble provides diversity of | surrounded by line sediment. | surroundad by fine sediment

nlohcmm

i mwm Only 30l the & fogimes present] o, o ¢y 4 narital regimes
Dominated by 1 valocityidepth

Velocity/Depth present (slow-deep, SIow: | o snatiow is missing, score
shallow, fast-deep, last \han it othar | Present (I tast-shaliow or siow- ima (usually s
Regime shallow)(slow is <0.3ns, deep m’”’ shallow ars missing, acors low)|  E9IMe (usually siow-dsep).

8>05m)
o = vy
S Seo - 20 19 18 'i’/ 34—

Moderate deposition
R . gravel AR . of frie at "“:" Heavy daposits of fine materlal,
Some new incraase In bar ! ) Increased bar development;
Little or no enlargement of on old and new bars; 30-50% of
tormation, mostly from gravel, the aft ; | more than 50% of tha battom

4. Sediment islands or point bars and <5%
Deposition | o hmbston sy |13 Rnth L% | s ot | 08l
sediment depositian. " % constrictions, and bands; Al Eartial ekt
! modarate deposition of pools deposition

prévalent.

5. Channel Flow wl:::r bﬂn! ““m:::':m Water fllis =75% of the avaiiible]  Water lills 25-75% of the Vary littie water in channal and
ol m“;".‘ substrata || Shunnel; or <25% of channal | availible channel, andior riffie | mostly present as standing
status bl iy substrate s exposad. substrates ara mostly exposed, pools.
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Potomac

38 57'55' T7°19'56" Unnamad Trib tD CoMn Hun

Soma channalization prasant, Ghannaliztion may be Banks shored with gabion or
usually in areas of bridge extensive; ambankments or cemant; over 80% of the
6. Channel .:&Tgﬂmmi&ﬁ% abutments; evidence of past | shoring structures present on | stream reach channelized and
Alteration e p;nnm channaiization, |.8. dredging, | both banks; and 40-80% of | disrupled. instream habital
) may ba prasent, but recent | stream reach channelized and |  greatly aitered or removed
channalization is not present, disrupted. antirely.

O ice of rifflas ralatively d
frequent; ratio of dlumnm
batween rifles divided by width Oceaslonal riffle or band; Generally all flat water or
T: mew of ol the stream <7:1 (genarally 5 mn":' m:‘“ﬂ"m:q"m;zl bottorn contours provide some |  shallow riffies; poor habitat;
Riffl to 7); variety of habitat is key. In| By the widih of the siream s habital; distances between | distance between riffias divided
es streams where riffles are between 7 1o 15 riffies divided by tha width of the| by the width of the stream is a
continuous, placemant of I straam is between 15 to 25, ratio of >25,

boulders or other large, natural
obstruction Is imporant.

Barnks stable; evidence of

Unstable; many aroded areas,

Madarately stable; infraquant, |Modarately unstable; 30-60% of| “raw” areas frequent along

8. Bank Stability °;:‘n°l:l: :':;.m""m’ small areas of arosion mostly | bank reach has areas of siraight sections and bands;
(score each bank) | e o . <5% of bank | Baled aver, 5-30% of bank In | aroslon; high arosion potential | cbvious bank sloughing; 60
e raach has areas of arosion. duting floods., 100% ol bank has erosional

70-80% of the streambank

9. Vegetation ohanchet m"d’“"m, Sant | surtaces coversabynatve | so-70% ofthe sreamoank |
Protection (score | coverad by native vegetation, VEYBLEIIOS, DUl ond cygss of S 0-vRIad Y streambank surfaces covared
R s Including trees, understory plants is not well-reprasented; | vegetation; disruption obvious; by tation; disruption of
each bank) Note: proplgd disruption evidant butnot | patches of bare soll or closely mk 4
Determine Ieft OF | cropnytes. vegetati x affecting full plant growih pped vegetation ! “m W“"f'm'mh“"" b
g polential to any graal exient; less than one-half of the Y
right side by facing | dsuption through grazing or | " o e haifotthe | potentialplant stubble height | 90ved 105 centimelers or
downstream. mowing minimal or not evident; polential plant slubbie height ik, lass In avarage stubbla haight.

mmallplununllvwodlo

ramaining.

10. Riparian

Width of riparian zona =18

Width of riparian zone <6
Vegetative Zone | meters: human aciiviies (e, | Width of rpanan zone 12-18 | Widtn of riparian zone 6-12 :
parking lots, roadbeds, clear- | meters; human activities have | meters; human activities have ':"'m' i d“';"" :ﬂ:::
Width (score @ach |y, iawns, or crops) have not | impacted zona only minimally. | impacted zone a great deal. Spauanorn dos tc
bank riparian zone) impacted zone, activities.
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Unnamed Tributary to Colvin Aun

Gravel, cobble, and bouldar

Greater than 70% of substrate

==

favorable for epifaunal 40-70% mix of stable habitat;

colonization and fish cover, mix| wall sulted for full colonization
1. Epifaunal of snags, submerged logs, | polential: adequata habitat for | 20-40% mix of stabla habiiat: :
Subntrtrel Available| tnderout banks. cobbie,or | ‘maitainance of populations; | habitat avaabiltyless than L‘I:‘“‘";""ﬂ:‘:xm'j“

other stable habital and at presence of additicnal dasirable; substrate fraquently A
Cover stage 1o allow full colonization | substrate n the form of newlall,|  disturbed or removed. Substrate unsiable of [acking.
polential {l.e. snags/logs that but not yet prepared for
ara not new fall and not colonization,
transient).
1Z0ig 8716 | 1514

particles ara 0-25% surrounded| Gravel, cobble, and boulder | Gravel, cobble, and boulder | Gravel, cobble, and boulder
2. Embeddedness | byfine sediment. Layering of particles are 25-50% panticles are 50-75% particles are more than 75%
cobble provides divarsity of | surroundad by fine sadiment. | surrounded by fine sadiment | surroundad by fine sadiment
niche space.
M Séore (KR 2081 BRT B 72161

Water reaches base of both

L1514 13 12 11 ] 10

Soma new increase in bar

| 1008 7 6

3

b=

All four velocity/depth regimes Only3of the 4 |
regimes prasent
Vﬂlﬂﬂﬂvmaﬂh p'h.wlw( PP P ::1“" (Il tast-shallow is missing, score O&ir m"::;:h.:m:?m Dominated by 1 velocity/depth
Regime L it lower than [f missing other p ragime (usually slow-deep).
eq shallow)(slow Is <0.3m/s, deep iy shallow are missing, score low)

Moderale deposition of new
gravel, sand, or fine sedimant

incraased bar developmanl;
Littls or no entargament of on old and new bars; 30-50% of
4. Sediment Islands or point bars and <5% | {omation. mostly from gravel, |\, o affecteq: sediment | MO an 50% of the botiom
sand, or fine sadiment; 5-30% changing fraquently; poois
Deposition of the bottom allected by s deposits at obstructions,
of the bottom affected; slight ) aimost absent due to
sadimeant depastion. d ition k- pools constrictions, and bands; aitataritial ik
N d moderate deposition of pools
pravalant. eclion

Heavy deposits of fina material,

Watar fills >75% of the availible
channal; or <25% of channal
substrate is exposed.

lower banks, and minimal
amount of channel substrata is

Water fills 25-75% of the
avallible channel, and/or riffie

Very little water in channel and

status mostly pru;:r;:. m: standing

oxposed. substirates are mostly exposed.
81716 | 1614715 101
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Soteicg eacg Satusions: \*

6. Channel
Alteration

7. Frequency of
Riffles

8. Bank Stability
(score each bank)

9. Vegetation
Protection (score
each bank) Note:
Determine left or

right side by facing
downstream.

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Channeilzation or dredging
absent or minimal, stream width
normal pattern,

Occurrence of riffles relativaly
fraquent; ratio of distance
batween ritfies divided by width
of the stream <7:1 (genarally 5
to 7); variety ol hablial iz key. In
sireams whara riffles are
continuous, placamant of

obstruction is important.

BEREAD

Banks stable; evidence of
afosion or bank fallure absani
or minimal; litthe potential for
future problems, <5% of bank
aflacted,

3% of the
sireambank surfaces and
Immediate riparian zone
cavared by native vegetation,
Including trees, undarstory
shrubs, of non-woody
macrophyles; vegelation
disruption through grazing or
mawing minimal or not evident;
mm all pilnu allowed to

Width of riparian zone »18
metars; human activities (i.e.
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not
Impacted zona.

boulders or othar large, natural |

Some channelization presant,
usually in areas ol bridge
abuimants; avidence of past
channelization, i.e. dredging,
may be present, but recent
channelization is not present.

Occurrance of riffles infraquant;

distance betwean riflles divided

by the width of the stream is
batwean 7 to 15,

Modarataly stable; infrequant,

smail areas of erosion mostly

healed over. 5-30% of bank in
reach has areas of arosion.

70-90% of the streambank
surfaces covered by nallve
vegatation, but ona class of

plants is not wall-rapresanted,

disruption avidant but not

aftecting full plant growth
potential lo any great extant;

maore than one-hall of the
potential plant stubble height
remaining,

Width of riparian zona 12-18
meters; human activities have
impacted zane onty minimally,

Channaliztion may be
axiensive; ambankments or
shoring structures prasent an
both banks; and 40-80% of
siream reach channelized and
disrupted.

Occasional riffia or bend;
bottom contours provide some
habital; distances batween

straam is batwaen 15 to 25,

Moderately unstable; 30-60% of
bank reach has argas of
arosion; high arosion potantial
during floods.

50-70% of tha streambank
surfacas covarad by
vagetation; disruption obvious;
patches of bare soll or closaly
croppad vegetation common;
less than one-hall of the
potential plant stubble height
remaining.

Width of riparian zone 6-12
melers; human activities have
impacted zone a great daal.

Page 2of2

riffies divided by the width of the| by the widih of the stream is a

Banks shorad with gablon or
cament; ovar 80% of the
stream reach channelized and
disrupted. Instream habitat
graatly altarad or removed
antiraly.

Ganarally all llal water or
shallow riffies; poor habitat;
distance batween riffles divided

ratio of =25,

Unstable, many eroded areas;
“raw" areas Irequent along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has ercalonal

Lass than 50% of the
sireambank surlaces coverad
by vegetation; disruption of
straambank vagetation is vary
high: vegetation has bean
removed to 5 cantimeters or
less in average stubbie height.

Width of riperian zone <6

meaters: littie or no riparian

vegeiation dus to human
activities,







—— Wetdandd>

Greatar than 70% of substrate

favorable for epifaunal 40-70% mix of stable habltat;
colonization and fish cover; mix| well sulted for full colonization
1. Eplfnunal of snags, submerged logs, | potential; adequate habitat for | 20-40% mix of stable habitat: !
Substrate/ Available| (nderetbanks.cobol.or | maintainance ol popuiatons; | habiat avadabityess man | - T2 T FEE TEE
other stable habitat and at presence of addtional | desirable: substrate fraquenty [ ot % TR B O w:\
Cover stage to allow full colonization | substrate in tha form of newtall, disturbed or removed. Lttt 9
potential (i.e. snags/ogs that but not yat praparad for
are nol naw fall and not colonization.
munshnl)
19 15 14 13 1211 R5ETAR 34 20015 O
Gravel, mbble and boulder
panticles are 0-25% surrounded| Gravel, cobble, and boulder | Gravel, cobble, and boulder | Gravel, cobble, and boulder
2. Embeddedness | byfine sediment. Layering of particles are 25-50% particles are 50-75% particles are more than 75%
surrounded by fine sediment. | surrounded by fine sadiment | surrounded by fina sadiment

cobbla provides divarsity of
nlmupm
61514131211 | j0o 876 | 543210 |

AJI kwr vﬂudrytdipm ragimas Onl
y 3 of the 4 regimes present
Velocity/Depth m'm‘” m {1 fast-shallow is missing, score| <Y 2 :"“"'" 'l‘_:h'“:;’ "9"";“ Dominated by 1 valocity/depth
Regime T lower than if missing other | Present (1 fast-shallow or slow: | i gy siow-deep).
g shallow)(slow is <0.3m/s, desp raoiad) shallow are missing, score low)
i >0,5 m) j

. . um’:‘;:“gfﬂ:"ﬂ "W | Haavy deposits of fine material,
Some new increase In bar E y ; Incraased bar development;
ands or point s ang <29 | ©omaton. mostly rom gravel, |5 46 419 1 bars: 39-80% 8 51 han 50% of e bottom

4 changing frequently: pools

4, Sediment
|s|m;|m o p:im hamanc <% sand, of fine sediment; 5-30%
Deposition of the bottom affscted by | "y bottom attected: sight | Corosis at obstnuctions, almost absent due 1o
sediment deposition, -  poois. constrictions, and bands, Slibatan il aackmant
position madarate daposition of pools deposition
pravalant. )

]

N L =
W N WA

wl;::r m"”nh"mﬂm Water fils >75% of the avalliole|  Water fils 25-75% of the | Very litie water in channal and
amount of nhnr;nal substraie i channal; or <25% of channal | avalible channal, and/or riffie mostly present as standing
subsirate is exposed. substrates are mostly exposed. pools,

status
exposed.




Unnamed Tributary to Colvin Aun

e ———

Some channelization presen, Channeliztion may be Banks shored with gablon or
h " usually in arsas of bridge axtensive; embankments or camant; ovar B0% of the
6. Channel Ebfmﬁ":fmr:;“x.ﬁ"‘“ abutments; evidence of past | shoring structures present on | straam reach channalized and
Alteration Sl Dﬂ'ﬂl 2 channelization, |.e. dredging, | both banks; and 40-80% of | disrupted. Instream habitat
) may be present, but recent | stream reach channelized and | greatly alterad or removad

channslization is not present. disrupted. antiraly.

Occurrance of ritfias relatively
fraquent; ratio of distance :]
betweean riffles divided by width .| Occasional riffie or band; Generally all fiat water or
7. Frequency of | o!the stream <7:1 (generally 5 RITIION o '"%'ﬂ";?”w;:'d boltom contours provide some |  shallow riffles; poor habitat;
Riffl ta 7); variety of habilat is key. In by the width of tha stream is habitat; distances between | distance between riffies divided
es streams whera riffles ara il riffies dividad by the width of the| by the widih of tha siream is a
continuous, placement of 2 stream Is batwean 15 1o 25. ratio of =25,

boulders or other large, natural
obsiruction is imporant.

1l

43210

Banks stable; evidence of Unstable; many eroded areas:

Moderately stable; infrequent, |Modaralely unsiable; 30-60% off “raw” areas frequent along
8. Bank Stability .m\ml ]nr bm{:“;;:mt small areas of erosion mostly bank reach has areas of straight sections and bands:
(m each bank) future probiems. <5% of bank healed over. 5-30% of bank in | arosion; high arosion potential | obvious bank sloughing; 60-

100% ol bank has eroslonal

aff ; reach has areas of erosion. during floods.

ora than y
70-80% of the sireambank
streambank surfaces and
9. Vegetation immediate riparian zone [  Su1A06S coverad by natve | - 50-70% of he voratty | Leas han50% of he
Protection (score | covered by native vagetation, m'::;”: o ok | vaicuheson:atscction sbrieu: streambank surtaces covered
each bank) Note: | "cludingtrees, understory | P40 e agien; | vegsEnon; Gy 2| by vegetation; disniption of
Z shrubs, or non-woody mm‘,::p‘::: ool s DO\‘JI il “:: :; i 'I‘f streambank vegatation is vary
Determine left or macrophyles; vegetation m”“"m‘” f‘ﬂ pr gm‘: : m""”' ; m':“ mm"'“ m'““" A M' ml :’"' high; vagetation has baan
right side by facing | disruption through grazing or | " olct i ofthe | potential plant stubble haight | | "8Ted 10 5 centimeters ar
downstream. mowing vr:i:ltlrrml or :::I lvid‘:nt tial plant stubible height remainiG, less in average stubble haight.

remaining.

10. Riparian Widih of riparian zone >18
Vageimlw Zone meters; human activities (i.e. | Width of ripanian zone 12-18 | Widih of riparian zone 8-12 Wichh ot ripadan zonis: <0

rking Iots, rondbeds, clear- | meters; human activities ha malers; h aclivities ha ARk KA oHDG ripAran
Width (score each | . o ity b i

cuts, lawns, or crops) have not | impacted zone oniy minmaly. | impacied zone a great deal, | 99918107 duS to human
bank riparian zone) impacted zone, -
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____WSSI HABITAT ASSESSMENT FIELD DATA SHEET-HIGH GRADIENT STREAMS
20010 NOVA Stream Bank R4 [ 3/12/2008 4:07PM
' > HUC Potomac =
LS/BC/JVH 02070008 Fairfax County
j D-A.(Acres) | Reach Length (LF) Order
8-A 48 300 2
[ f ) | ! 3 ] . 1 4 - e -I—m*‘.
38°58'1" 77°20'44" Unnamed Tributary to Colvin Run
| Poor Score
Greatar than 70% of substrate
favorable for apitaunal A40-70% mix of stabla habitat;
colonization and fish cover; mix| well sulted for full colonization
1. Epifaunal of snags, submerged logs, | polential; adequate habitat for | 20-40% mix of stable habitat: )
Substrate/ Available| 9t banks, cobble, or | maintainance of populations; | hablat avallabilty less than Lﬁ“rﬂ"ﬁﬁtﬂ“”ﬂ““"ﬁ“
other stable habitat and at presance of additional desirable, substrate frequently w:‘:";o unslnbl: ':)r I;:?r;g
Cover stage fo allow full colonization | substrate in the form of newlali, disturbed or ramoved, 3
potential (.e. snags/ogs thal but not yel preparad for
are not new fall and not colonization.
translent).
Score 20 19 18 17 16 15 14 13 12 11 {0EORRE NS O I ) 5
Gravel, cobble, and boulder
particies are 0-25% surrounded| Gravel, cobble, and boulder Gravel, cobble, and boulder | Gravel, cobble, and boulder
2. Embeddedness | byfine sediment Layering of particles are 25-50% pariicles are 50-75% pariicies are more ihan 75%
cobble provides diversity of | surrounded by fine sediment. | surrounded by fine sedimant | surrounded by fine sediment
niche space,
Score ‘20 19 18 17 16 15 14 13 12 11 10. 8 8 7 6 543 2 10 12
All four velocity/dapth ragimes oni
2 y 3 of the 4 regimes presant
VelosityDepth | st howoue s |Gy o . s ot o 5 s 1 st
Floglme shallow)(slow Is <0.3mVs, deep fower mi::;:.::;mg oMer | haliow are missing, score low) FROATSS (LSLARY Bloki-clser)
Is =0.5 m) i
Score | 20 1918 17 16 15.14 13 12°11 1088 .7 6 B4R R 5]
Modarate deposition of new
BTl BwATombbE L b gravel, sand, of fine sadimant H:BW gapostyof flnla mulengs.
Litte or no enlargement of | i o old and new bars; 30-50% off "creased bar davelopment:
4. Sediment islands or point bars and <% | "maton, moslly rom gravel, -y uer affactad: sedimant | MO 1an 50% of he bottom
sand, or fine sediment; 5-30% ! changing fraquently; pools
Deposition of the bottom affected by of tha bottam alfectad: sliaht daposits at obstructions, aimost absent dua |
sadiment deposition. L3 constrictions, and bends e
dapasition In pools. Totars dept;umon of pCMlJlﬁ substantial sadimant
prevalent. depasition,
Score 20 19181716 | 15 14 13 12/11 10598878 54 3.2 10 11
e
5. Channel Flow “T::;;::::‘;:’;ﬂ::}" Water fils 75% of the availible|  Water fils 25-75% of the | Very littis water in channel and
amount ol channel substrats is channal; or <25% of channel | avallible channal, and/or riffle mostly prasant as standing
status . substrate is exposed substrates are mostly exposad pools
Score. 20°19 18°17 16 | 15 14 1312 11 1002 S 120 i5=4 =321 0 7
Total Score 41
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St o Balutions- V0

WSS| HABITAT ASSESSMENT FIELD DATA SHEET-HIGH GRADIENT STREAMS
oject# Site Cowardin | "o o Date Time _
20010 NOVA Stream Bank R4 el ioda 3/12/2008 4:07PM
' - HUC Potomac S00Mty
LS/BCAVH 02070008 Fairfax County
Reach D.A. {Acres) | Reach Length (LF Order
8-A 48 300 2
38°58'1" 77°20'44" Unnamed Tributary to Colvin Run
Habitat Parameter Gptimal Suboptimal Margi Poor Score
Some channalization prasent, Channeliztion may be Banks shored with gablon or
usually In areas of bridge exiensive; ambankmants or cement; over 80% of the
6. Channel m::;":::;::m?;ﬁ:?ﬂ“ﬁ%m abutments; evidence of past | sharing structures present on | stream reach channelized and
Alteration ! a'“ o channelization, i.e. dredging. | both banks; and 40-80% of disrupted. Instream habitat
P ‘ may be prasant, but recant stream reach channelized and greatly altared or removed
channalization s not presant. disrupted. entiraly.
Score =20=19-18=17=516 15 14 13 12 i1 10RgR8R/86 543210 0
Occurrence ol riffles relatively i
frequent; ratio of distance
between riffles divided by width J Occasional riffie or bend; Ganerally all flat water or
7. Frequency of of tha stream =7:1 (generally 5 gz:;:;“::;:::lﬁ‘:;:z?wu:::’ bottom contours provide some |  shallow ritflas; poor habitat;
to 7); varisty of habliat is key. in| by th width of e stres e habllat distances betwean | distance batwean nlfles dividad
Riffles streams where riffles are 4 batween 7 1o 15 rilflas divided by the width of the| by the width of tha stream is a
continuous, placemant of straam Is batwean 15 to 25, ratio of =25.
boulders or other large, natural
obstruction is imporant.
Score 20 19 18 17 18 15 14 .13 12 11 10-9.8-7-6 5:04=23325 150 6
) Unstabia; many eroded areas:
o a I‘S:lg:’;}:::k 7:::0::2;:; at Modarately stable; infrequent, |Modarataly unstabla; 30-60% of] “raw” areas frequant along
8. Bank Swhllity P ) t:am.lal i small areas ol arosion mostly bank reach has areas of straight sactions and bands;
(EGDI'B EﬂCh bank) future prubléms. 205% of bank healed over. 5-30% of bank In | erosion; high eresion potential | ebvious bank sloughing; 60-
affected. reach has areas of eroslon. during floods 100% of bank has erosional
Scars.
Score Left Bank 10°8 BN 7 B Gy K il fm | ) 7
Smﬁlghtﬂank 10 8 BT LA T 2010 5
or@ than of the
70-80% of the streambank
9. Vegetation \mmedts tparan zong. | 5418005 coversaty natve | 5070% o th sreambank Less than 50% of the
P vagalation, but ona class of surtaces coverad by 5
Protection (score coverad by native vegetation, plants Is not well-representsd: | vegatation: disnuption cbvious: streambank surfaces coverad
each bank) Note: Iickicies tred, o8 istory disruption evidentbutnot | patchas of bare soll or clossly | DY vegetation: disruption of
shrubs, or non-woody . | streambank vegetation Is very
Determine left or macrophytes; vegetstion ﬂﬂﬂc':'l*w tull plant growth | cropped vagetation |colrnmun. hight vicyeiiiion s besn
Z : . potential to any graat extant; less than one-hall ol the '
gt ke By facing | e il o ot svigon;| ™o hananerhalathe | potonlpan stbti hign | 270 SHiTRNE
downstream. almost ail plants aliowsd 1o ‘| potential piant stubble height ramaining. o
ow ngturaiy remaining,
Score Laft Bank 108 BN G s e 2L TN O] &
_ Score Hight Bank_ 109 SRR 721 C: oMLY e 20 9. 100 5
10. Riparian Width of riparian zone =18 Widih of 8
Vegetative Zone | Meters: human aciviles (ie. | Widh of riparian zono 12-18 | Widin of rparian zone 612 | m‘_"m"“;"_“g;?": it
parking lots, roadbeds, clear- | maters; human activities have | meters; human activities have o e
Width h vegatation due o human
(Sﬂﬂl‘! eac culs, lawns, or crops) have not | impacted zone only minimally. | impacted zone a graat dsal, g clivitles
bank riparian zone) impacted zons. activitles.
Score Left Bank | T0S 0 i e i e =10 10
: Scafa‘ﬂiﬂhrﬂank_' =====x10-:9 B_' =0 el et s 3E ) 10
] Total Score 89
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-IEEI_ NOVA Stream Bank __
LSIBC/JVH _

— ag5813’ | 77°2049" |

———

1. Epifaunal
Substrate/ Available
Cover

Regime

4. Sediment
Deposition

5. Channel Flow
status

| 20718/ 18 17

Greater than 70% of substrate

favorable for apifaunal

of snags, submarged logs,
undercut banks, cobble, or
other stable habital and al
stage 1o allow full colonization
potantial (L&, snagsiogs that
are not new fall and not
tranalent),

| 20 19 18 17 16

Graval, cobbie, and boulder
particles are 0-25% surrounded
by fine sediment. Layering of
cobble provides dlvurulty of
niche

All four valwuapm malmu
prasent (slow-deep, slow-
shallow, last-deep, fasi
shallow)(slow is <0.3mvs, deap

is =0.5 m)

(20 18 18 17 16

Litts or no enlargament of
Islands or point bare and <5%
ol the bottom affected by
sediment deposition.

16

Water reaches base of both
lowat banks, and minimal
amount of channel substrate is

colonization and fish cover; mix

] 15 14 13 12 11

e S-S — — ———

40-70% mix of siable habilat,
well suited for full colonization
polential; adequate habitat lor
maintainance of populations;
presence of additional
substrate In tha form of newfall,
but not yet prapared for
colonization,

Gravel, cobble, and boulder
particles ara 25-50%
surrounded by fine sedimant.

Only 3 of the 4 regimes prasent
(it ast-shallow Is missing, score
lower than il missing other
regimes),

Some new increasa In bar
formation, mostly from gravel,
sand, of fing sadiment; 5-30%

Waiter fills =75% of the availible
channel; or <25% of channe!

substrate is exposed.

Potomac

Unnarned Tributa

20-40% mix of stable habitat;
habitat avallability less than
desirable; substrate lrequantly
disturbed of removad.

Gravel, cobble, and boulder
particles are 50-75%
surrounded by fine sedimant

Only 2 of the 4 habltat regimes
present (if fast-shallow or slow-
shallow are missing, scora low)

Moderate daposition of naw
gravel, sand, or fine sedimant
on old and new bars; 30-50% of]
the bottom alected; sediment
deposits at obsiructions,
consirictions, and bands;
maderate deposiiion of pools
prevalent.

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

Page 1of 2

to Colvin Run _

Less than 20% stable habitat;
lack of habital is obvious;
subsirate unstable or lacking.

Gravel, cobble, and boulder
pariicles are more than 75%
surrounded by fine sediment

Dominated by 1 velocity/depth
ragime (usually slow-deep).

Heavy deposits of fina materlal,
Increased bar developmant;
mora than 50% of the bottom
changing lrequantly, pools
almost absant dua to
substantial sediment
deposition.

Very littie water in channel and
maostly presant as standing
poois.




6. Channel
Alteration

7. Frequency of
Riffles

e g
Score

8. Bank Stability
(score each bank)

9. Vegetation
Protection (score
each bank) Note:
Determine left or

right side by facing
downstream.

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Channelization or dradging
absent or minimal; stream width
normal pattarm.

Occurrance of riffles relativaly
frequent; ratio of distance
between rifles divided by widih
of the stream <7:1 (generally 5
to 7): variety of habitat Is key. In

sireams where rifflas are

continuous, placemant of
boulders or other large, natural
obstruction is imporant.

19 18 17 16

Banks stable; avidence of
arosion or bank fallure absent
or minimal; little potential for
future problems, <5% of bank
affected.

More than 80% of the
streambank surfaces and
Immadiate riparian zone
covared by native vagetalion,
including treas, undarstory
shrubs, or non-woody
macrophyles; vegetation
disruption through grazing ar
mowing minimal or not avident;
almos! all plants allowad to
grow nllurw

Width of riparian zone =18
meters; human activities (l.e.
parking lots, roadbeds, claar-

culs, lawns, or crops) have not
Impactad zons.

151

4 13 12 11| 10

Some channelization present,
usually in areas of bridge
abutmants: evidence of past
channalization, |.a. dredging.
may be prasent, but recent
channalization |s nol prasent.

Occurrance of ritfles infrequent;
distance betwean riffles divided
by the width of the straam Is
batween 7 to 15.

Modarataly stable; infraquant,

small areas of erosion mostly

healed over. 5-30% of bank in
reach has areas of arosion,

70-80% of the sireambank
surlaces covered by nalive
vagetation, but one clm of

Channaiiztion may ba
exiensive; embankments or
shering structures prasent on
both banks; and 40-80% of
straam reach channalized and
disrupted.

Occasional riffle or bend;
botiom conlours provide some
habitat; distances between

riffies divided by the width of the| by the width of the stream is a

siream is batwean 15 10 25.

Moderately unstable: 30-80% of
bank reach has arsas of
erosion; high erosion potential
during floods.

50-70% of the streambank

surfaces covered by

plants is not wall-rep
disruption evident but not
affecting full plant growth
potential to any great extant;
more than ona-hall of the
potential plant stubble height
ramaining.

Width of rparian zone 12-18
atars; human activities have
Impacted zone only minimally,

Ko elrublion cbviows:
pmm ol bare soll or closely
cropped vegelalion common;
less than ona-half of the
potential plant stubble height
ramaining.

Width of riparian zone 6-12
maeters; human activities have
Impacted zone a great deal.

Page 2of2
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Banks shorad with gabion or
cemeant; over 80% of the
stream reach channelized and
digruplad. Instream habliat
greatly altarad or remaved
antiraly,

435 201K 00 T

Genarally all fiat water or
shallow riffles; poor habitat.
distance batwaen rifflas divided

ratio of =25,

Unstable; many eroded areas;
"raw" areas Irequent along
straight sections and bends;
obvious bank sloughing; 80-
100% of bank has arosional

Less than 50% of the
streambank surfaces covered
by vegetation; disruption of
streambank vegatation is vary
high; vegetation has been
removed 1o 5 centimelars or
less in average siubble height.

Width of riparian zone <€

maters; litle or no riparian

vegetalion due lo human
activities,
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WSSI BENTHIC MACROINVERTEBRATE FIELD DATA SHEET
Project # Site Cowardin River Basin Date Time
20010 Colvin R3 Potomac 3/12/2008 | 12:04 PM
Investigators HUC Locality
LS/BC/JVH 2070008 Fairfax County
Reach D.A. (Acres) Reach Length (LF) | Order
1-A 156 300 1
Latitude Longitude Stream Name
38°58'09" 77°1911" Unnamed Tributary to Colvin Run
Cobble | 40 | Sand 95 |Rootwads| 0 Vi Banks 0
Large ‘Woody Debris 15 Undercut Banks 1 c
Gear Used How Were Samples Collected? Number of Jabs/Kicks Taken from Each
D-Frame X Wading -. X Habitat ‘
Undercut
Kick-Net From Bank Cobble 6 Banks 3
Other From Boat Sand 0 Macro-phyles 0
Rootwads 0 Leaf Packs
Vegetated Large Woody
__Banks 0 Debris
General Comments
Qualitative Listing of Aguatic Biota
Indicate Estimated Abundance: 0=Absent/Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=Dominant
Periphyton 3 Slimes
Filamentous Algae 2 Macroinvertebrates
IMacrophytes 0 Fish
Page 1 of 1
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Studigy and Solutions: ¥

20010 -EE__EE_ 3/t 0/2008 m

2070008 | Fairax County
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' | corvin Run_
70 a5 15 0
0 15
5 5 0
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WSSI BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

Project # Site Cowardin River Basin Date Time
20010 Colvin R3 Potomac 3/10/2008 3:41 PM
Inve HUC Locality
SS/LS/BC 2070008 Fairfax County
Reach D.A. (Acres) Reach Length (LF) Order
4-A 245 300 1
Latitude Longitude Stream Name
38°57'43" 77°19'53" Unnamed Tributary to Colvin Run
Cobble | 45 | Sand Vegetated Banks | 0
Submerged Macrophytes 0 Undercut Banks 3
Large Woody Debris 0 Leaf Packs 10 ‘Other (bedrocks) [ 10
Gear Used How Were Samplées Collected?
D-Frame X Wading X Number of Jabs/Kicks Taken from Each Habita
Undercut
Kick-Net From Bank Cobble 11 Banks 3
Submerged Macro
Other From Boat Sand 0 phytes 0
Rootwads 1 Leaf Packs 2
Vegelated
0 Bedrocks 3
General Comments

Indicate Estimated Abundance: O=Absent/Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=Dominant

|Periphyton 3 Slimes 0
Filamentous Algae 0 Macroinveriebrates 1
Macrophytes 0 Fish 2

Page 1o0f 1
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WSSI BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

Project # Site Cowardin River Basin Date Time
20010 Colvin R3 Potomac 3/11/2008 | 10:30 AM
Investigators HUC Locality
LS/BC/JVH 2070008 Fairfax County
Reach D.A. (Acres) Reach Length (LF) Order
5-A 75 300 2
Latitude Longitude Stream Name
38°57'55" 77°19'56" Unnamed Tributary to Colvin Run
Cobble | 70 | Sand 95 |Rootwads| 5 Vegetated Banks _ | 0
Submerged Macrophytes 0 Undercut Banks 5 ‘
Large Woody Debris 2 Leaf Packs 15 Other (bedrocks) [ 0
Gear Used How Were Samples Collected? Number of Jabs/Kicks Taken from Each
D-Frame_ X Wading X Habitat
Undercut
Kick-Net From Bank Cobble 14 Banks 1
] Submerged Macro;
Other From Boat Sand 0 __phytes 0
Rootwads 1 Leaf Packs 3
Vegetated Large Woody
Banks 0 Debris 1
General Comments

Indicate Estimated Abundance: O=Absent/Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=Dominant

|Periphyton 1 Slimes 0
IFIIamenteua. Algae 0 Macroinvertebrates 1
Macrophytes 0 Fish 0
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WSSI BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

Project # Site Cowardin River Basin Date Time
20010 Colvin R4 Potomac 3/11/2008 1:15 PM
Investigators HUC Locality
LS/BC/JVH 2070008 Fairfax County
Reach D.A. (Acres) Reach Length (LF) Order
B6-A 6 300 1
Latitude Longitude Stream Name
38°57'58" 77°19'55" Unnamed Tributary to Colvin Run
Cobble | 60 | Sand 95 |Rootwads| 0 Vegetated Banks | 0
Su ged Macrophytes 0 Undercut Banks 2
Large Woody Debris 2 Leaf Packs 40 Other (bedrocks) | 0
Gear Used How Were Samples cnllmd?
D-Frame X Wading Number of Jabs/Kicks Taken from Each Habitat}
Undercut
Kick-Net From Bank Cobble 11 Banks 1
Other From Boat Sand 0 _Macro-phytes 0
Rootwads 0 Leaf Packs 2
Vegeta Large Woody
Banks 0 Debris 1
General Comments

Indicate Estimated Abundance: O=Absent/Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=Dominant

[Periphyton 2 Slimes 0
[Filamentous Algae 0 Macroinvertebrates 2
Macrophytes 0 Fish 0
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WSSI BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

Project # Site Cowardin River Basin Date Time
20010 Colvin R3 Potomac 3/12/2008 2:45 PM
Investigators HUC Locality
LS/BC/JVH 2070008 Fairfax County
Reach D.A. (Acres) Reach Length (LF) Order
7-A 44 300 1
Latitude Longitude Stream Name
38°58'22" 77°20'21" Unnamed Tributary to Colvin Run
Cobble [ 30 | Sand 95 |Rootwads| 3 Vegetated Banks | 0
Submerged Macrophytes 0 Undercut Banks 0
|____Large Woody Debris 5 Leaf Packs 45 Other (bedrocks) [ 5
Gear Used How Were Samples Collected? Number of Jabs/Kicks Taken from Each
D-Frame X Wading X Habitat
Undercut
Kick-Net From Bank Cobble 5 Banks 0
Other From Boat Sand 0 Macro-phytes 0
Rootwads 1 Leaf Packs 12
Vegetated Large Woody
Banks 0 Debris__ 2
_ General Comments

Indicate Estimated Abundance: O=Absent/Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=Dominant

|Periphyton 1 Slimes 0
Filamentous Algae 0 |Macroinvertebrates 1
Macrophytes 0 Fish 0
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WSSI BENTHIC MACROINVERTEBRATE I.D. AND ENUMERATION BENCH SHEET*

Colvin Aun - Pre Can. Year 2 20010 1-A SDS/LS/VH/BC 1

122

5/9/2008 BC BC 101

111

ey

Zalitaohis 85
7 Tanypodinas

PELCORHYNCHIDAE

PSYCHODIDAE

Paricoma g.-

Erisitalis
TABANIAE

Chiysops s,
Tabanus sp.

TANYDERIDAE

(AUMALEIDA

Thaumalea sp.

TIPULIDAE

Anlocha op_

Hexaloma 5.
Lopiotarsus op.

=

Limnophila o,

Ormasia 5.
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Studics and Soturians:

WSSTBENTHIC MACROINVERTEBRATE I.D. AND ENUMERATION BENCH SHEET

Calvin Run - Pre Con, Year 2 20010

1-A SDS/LS/UVH/BC

BC BC

e = ey

14

Ryscophls s
UENOIDAE

AE

PLANARID,
DENDROCOELIDAE

Page2of 2

*Taxa In grey are higher-Jevel taxa (1.e., phylum, class, sul

5 ordar), laxa in bald ara aither family of Subla

fy-Jeval faxa.
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Sttidics und Sotumins: V™

WSSI BENTHIC MACROINVERTEBRATE I.D. AND ENUMIEHATION BENCH SHEET*

Colvin Run - Pre Con, Year 2

20010 2-A SDS/LSLVH/BC 1 106
8/30/2008 8/29/2008 JVH JVH 18 84
HYDRACHNIDA Bacrie !! pis ;‘m-nm-mbl- 0
s i
SPHAERIDAE Sobazsia p. Unnialia ap
Sphaetiuin sp CHADBORIDAE Xylolopus sp
: Chaborus sp.__ .
Musculkuim up CHIRONOMIDAE 18 Tmudk-n
CORBICULIDAE Chironominas Ablabasmys
Cotbieula flumines sp. Chiranomini
] o 3 Apuecirolanypus sp
= ironomus Gmul ap.
BRANCHIOBDELLIDAE Cryplolendipes sp, Conchapelopia sp.
TETRASTEMMATIDAE lochironomus Gutlipalopia sp.
=== Kranopalopin sp.
CANTHERIDAE Enfaidia sp Labrundinia p.
CURCULIONIDAE El . Larsin '
DRYOPIDAE Giyr jpos sp. polopia sp
Khaffarulus ap.
| DYTISCIDAE 1 Mﬂ&ﬂm Paramarina sp
|_Agnbus sp. Nilothauma ap. Pantaneura s
Pagastislla sp Prociadius ).
| Coplotomus p, Parachironomus sp. Pecirolanypus sp
[ Laccomis sp. Paratendipessp____ ~ Tanypus sp
| Dytiscus sp. Phasnopuocitn sp ]
ELMIDAE Polypedilum sp Thisnamannimyia ap.
m. Stenochironomus sp Trins
Optiosarvus sp Stictochironomus
Stanalmis sp. Tribalos 8p. CULICIDAE
|_Fromaorasia sp Zinvraliella 5p. Avdan
|_Mao L4 Tanylarsini
| Dubiraphis sp. Cladotanytaraus ap Culex
[ AnovecnyX ap Constampalipa sp. Cullsata
|_Oulmnius ap, Micropsactra sp. Mansonia
SYRINDAE Micropsecia/Tanysarsus complex
_qm_u:' Rhaotanytaraus sp $_!,M
i ]
HALIPIDAE Stempallina sp. Uranolasnia
s Slempallinella sp.
OPHILIDAE. . DIXIDAE
: Tanytarsus sp. Dbasp.______
Barosun sp. Zavrolia_sp. DOLICHOPODIDAE
Daralus sp. Diamaainas EMPIDIDAE
[ Halochares sp. ‘
Hal TUB 8. Pagastia sp. Cl 5P,
| Hydrophilus sp. Potthastin gp Hemarodromia ap.
Hydrochus sp. Prodismesa sp gg%ism B
Ty L Sympolihasiia sp. EESTORDAL
| Hydrobhus sp. Grihocladilnae PELCORHYNCHIDAE
PSEPHENIDAE %ﬁ&um . PHORIDAE 3
Paapherius sp. Chaslecladis sp. PEYCHODIDAE
|_Eclopria sp. Corynaneura sp. Paricoma sp
PTILOD, B SIMULIDAE
- E 7 Mm"""'.'.'mg
ISOTOMIDAE 3 Heleniolla 6p__ Graphia 86,
Hatoratrissocladius sp Twhin 1p
|_Hydrobaanus sp.
CRANGONYCTIDAE [] Limnophyos sp. Ectemnia sp.
Stygonecies sp. L p. STRATIOMYIDAE
GAMMARIDAE 8. SYRPHIDAE
A
HYALELLIDAE m‘ 5. Enntalis
Parachaatociadius sp TABANIDAE
E Parakiolloriolla op.
CAMBARIDAE ’mch:nmul [ Tabanus sp.
P IDAE Paraphasnociadiua sp TANYDERIDAE
Paraamitlia ap.
ASELIDAE Faratrichocladus sp. Thaurmsloa sp
Casckiolan 5p Pamatrissoctadius sp. TIPULIDAE 4
| Pssudorthociadius sp.
ATH| [ Leglﬂh;m 5
BLEPHARICERIDAE Rheosmilis sp. i
ﬁlﬁ“-p- Pmﬁ:tﬁﬁn P
T CERATOPOGNIDAE Gillocindim 5, Tomnoin ap
| Alluaudomyia sp. Sym 0 LunnepHas sp
| Barziasp. Omosia sp
|_Cermiopogon sp
|_Culicoldes sp
| Dasyhalon sp.
Page 7ol 2
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WS .D.
L Ml 1 ! ; N .
[Cotvin Run - Pre Con. Year 2 20010 2-A SDS/LSIVH/BC i 106
B8/30/2008 B/20/2008 JVH JVH 19 94

.

FLANORBID) ~Eccoplur g i 5.
[ Honstus wp Neoperia s RHYACOPHILIDAE
Wt s e UENDIDAE
VIVIPARIDAE M}‘ opty
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Sttidicy and Solations: "

WSSI BENTHIC MACROINVERTEBRATE 1.D. AND ENUMERATION BENCH SHEET*

(Colvin Run - Pre Con. Year 2 20010 2.8 SDS/LS/VHBC 1

__3/14/2008 132008 | BC BC 24

18

Chrysops sp
Tabanus sp.
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Studics and Solutions: V™

WSSTBENTHIC MACROINVERTEBRATE I.D. AND ENUMERATION BENCH SHEET

3/14/2008

e e

Colvin Run - Pra Con. Yoar 2

137

OLIGONEURIDAE

| _Inonychia sp
POLYMITARCYIDAE

POTAMANTHIDAE
| SIPHLONEURIDAE

Page 2ol 2

" Taxa 0 grey are highar-level [axa (1.8., phylum, CIASS, SUDCIARS Oraer), TaxA in DI are iner [amily of SUIAMIlyY- 1oV 1axa,
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WSSI BENTHIC MACROINVERTEBRATE I.D. AND ENUMERATION BENCH SHEET*

Colvin Run - Pra Con. Year 2 20010 3A SDS/LS/JVHBC 1

9/20/2008 9/9/2008 BC LS 19
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Studics and Salutiont:

WSSTBENTHIC MACROINVERTEBRATE I.D. AND ENUMERATION BENCH SHEET

e _ 22
Podicin up.
Limonia 8p.
Pwﬁ"_'!eg@
|_Erioptara sp.
TRICHOCERID, ILEFIDOPT.
Bp. NOCTUIDAE Swallsa sp.
Archanara sp TAENIOPTERGIDAE
AMELETIDAE Ballura sp. Strophoplaryx sp
Amalotus sp. PYRALIDAE Ti ,
[ BAETIDAE
| Acentrella sp. CORYDALIDAE BRACHYCENTRIDAE
|_Aceponna ap Chaullodes ap Brachycentrus sp._
Baolis 5p. Corydalus p. CALAMOCERATIDAE
Cantroplilum sp _Migronia sp. Huteropleciron up.
Sarec e Ty
JAE Sialis sp. B 8.
Baslisca sp. \TIDAE
CAENIDAE ] .
Casnis 5p. 3
EPHEMERELLIDAE 2 HELICOPSYCHIDAE
Dannalla &p. H A
____ml. I‘mﬂ%ﬁ ]
|_Ephomaralla sp.
_Eunfophalia sp. Dipiscirona sp
|_Soerratalia sp. Hydropsyche sp
EPHEMERIDAE Parnpysche sp.
| _Ephomarn sp 2 Polafmyin 8p.
|_HEFTAGENNDAE HYDROPTILIDAE
|_Epaorus sp. Hydropiila sp_
|_Laucrocuts sp. Laucotrichia sp.
|_Stenacron sp Ochrolrichia sp._
Slenonama sp. LEPIDOSTOMATIDAE
LEPTOPHLEBIDAE & Bp.
| Lopiophiabia sp. ERIDAE
|_Habrophlabia sp Triannodes sp
Habrophlsblodes sp Ceraclen sp
NEOEPHEMERIDAE 2 LIMNEPHILIDAE
| OLIGONEURIDAE ‘Apatina sp.
| _leonychinsp. L] Hydatophyla sp.
POLYMITARCYIDAE Iranoquin sp.
POTAMANTHIDAE
SIPHLONEURIDAE
|_Sphlonurus sp.
TRICORYTHIDAE
Ti J
9
ANCYLIDAE
Farissa sp.
HYDROBIDAE
LYMNAEIDAE
T up.
Puurbwmhu By,
PHYSIDAE 3
|_Physalia sp.
PLANORBIDAE g
PLEUROCERIDAE ; u AE
VIVIPARID AE PERLODIDAE op p
3 Clioperia sp. m
Liploparia 8p. :
SPONGILLIDAE lsoperia sp DENDROCOELIDAE
C -
B PTERONARCYIDAE
|_Eslostoma sp. :
Eitsnie wo PEL TOPERL I
CORIXIDAE Palicperia v,
GELASTOCORIDAE LEUCTRIDAE
GERRIDAE Loucira 1p.
T Zoaluoctra sp
H AE ap.
HYDROMETRIDAE CAPNIDAE
MESOVELNDAE :
HEFIDAE Paracapnin
[ Nepasp NEMOURIDAE
|__Ranatra sp Amphieimua 8p.
VELNDAE Ostroceica sp
Namautn sp
Page Z ol 2
AxA in grey are AxXA (1@, U, ¢ . Sul S mﬂm’]. Taxa in bold are eithef fam 5 Of Sublam| iy-Tevel 1axa.
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Studics and Sottions: **

WSSI BENTHIC MACROINVERTEBRATE I.D. AND ENUMERATION BENCH SHEET*

] ;
Parakisflariella 5p_ Chiysops sp_
CAMBARIDAE Parametriocnamus sp. Tabanus sp.
PALAEMONIDAE P Tﬂ#ﬁn&
Parasmittia sp.
ASELIDAE Paratrichocladius ap. Th 5P
G m Cladius sp. TPULIDAE
H i :mlnll . Antocha sp.
ATHERICIDAE up meg' %
| Ahereee, Rheocricolopus ep. Molophilus up.
BLEPHARICERIDAE FAheosmitia :
CECIOOMYIDAE Y ﬁ:@ %
"~ EERATOPOGNIDAE % .
|_Alluaudomyia sp Symposiocindhus sp Limnophila sp.
|_Bazzis 5p. Ormoia sp
|_Caratopogon sp
| _Culicokdas ap
| Dasyhalen sp
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S"‘dkl and Solutions: ol

WSSTBENTHIC MACROINVERTEBRATE I.D. AND ENUMERATION BENCH SHEET

S e — — — - —
Coivin Fun.- Fre: Con. Your 2 20010 4-A SDS/LS/VH/BC 1 131
7/29/2008 3/14/2008 LS 51 80
Frostol sp
ot
Ci
fapapere iy
Swolisa ap,
TAENIOPTERGIDAE
Strophoplerys sp.
Taon
Cl IDAE
Chauliodes &
Corydalus up. CALAMOCERATIDAE
= Hotasoplection .
|__Diphetor sp. SIALIDAE JIPSEUDOPSIDAE
BAETISCIDAE 3 P '
3 GLOSSOSOMATIOAE
CAENIDAE Glossol .
|_Caenks sp__ Agapetussp.___
EPHEMERELLIDAE HELICOPSYCHIDAE
| Dannola sp: -
Druriella sp, HYDROPSYCI 5
Chaumatopsyche sp
. Diplectrona .
|_Serraisla s, Hyiropsyohe 60,
EPHEMERIDAE Parapysche sp,
[ HEPTAGENIGAE at
HEPTAGENI HYDROPTILIDAE
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Sttudics und Solutions

WSSI BENTHIC MACROINVERTEBRATE 1.D. AND ENUMERATION BENCH SHEET*

in Aun - Fre Con, Year 2 20010 5-A SDS/LS/VH/BC 1 97
BC BC 101 86
Forcipornyla sp.
1 Probozzia ap. Thishemannislia sp
[ Sphasromias sp. Tvgtanis o,
Stlobezzia sp__ Unniella sp.
CHAOBORIDAE Xylolopus sp.
Chaborus 5. Zalutachia ap,
CHIRONOMIDAE 32 Tanypodinas
Chironominas 5p.
Chir Alotanypus sp.
[ . Apsscirotanypus sp
Cryplochironomus sp. Clinotanypus sp.
[ . Conchapsiopia sp.
Demicryplochironomus sp. a 8.
Enfoda s Labrudin 5
Endodhi ®. Larsia 3p.
Glyplolendipes sp. sp
Kiaflaruius sp. -
Microtondges s F oA 8.
Nigthauma sp, Panianaura sp.
Pagustielln 5p. Procladhis 6.
Farachironomus sp. Psuciro -
Paracidopaima ap. fAnsopalopin sp
Paralandpéesp Lunypus up
Phisenopsacifa sp. :
Polypediim sp. [hisnemannimyls sp.
Slanochironomus sp. Trissopolopia sp.
roalon 5p_ CULICIDAE
Zavrolialin sp
Tanylarsinl Anophelas
Cladotanyiamus sp e
Constompelling ap. e
Miropeecira ap. Mansonia
Micropsectra/Tanysarsus cormplax Orthopodormyia
Paraianyiarsis Eaorpphor
Rheolnyiarus &, Toxorhynchita
Slompelina sp. oo
Stampalinails 5p. Wysomyln
[ DIXIDAE
Tanyiarsus sp. Dt sp.
Zavrolia_sp. DOLICHOPODIDAE 1
Dinmesinas EMPIDIDAE
; Challlara sp.
Potthastin sp. H lm- g
Sympothasii i EPHYORION
Orthocindiinas PELCORHYNCHIDAE
Brillia 5p. Glulops sp.
Cardiocindiis 8p_ PHORIDAE 1
Chastociadius #p. FSYCHODIDAE z
Conneneur . Lercoma sp
GricowpUs 90, Engodesy,
Cricolopus/Orihocindius sp m:‘.nu
b!ﬂﬂ! ! i
Eukieftarieiin sp_ Frosmulum sp
2 Helonialla sp. Crophia sp.
Twinia 59
Hydrobaenus sp Stagoptama ap.
9 L ] Ectomnia sp._
i 0, STRATIOMYIDAE
et .
| GAMMARIDAE Nanocladius 8p. SY AE
Gammarus sp. Orthocladinag A
HYALELLIDAE Orthocladius sp. Ermtalis
olla sp. TABANIDAE
riolia ap. 1
CAMBARIDAE Faramsirocnsmus sp Tabanus sp.
PALAEMONIDAE P TANYDERIDAE
Parasm i 6p. AE
ASELIDAE Parairichocladiis 5o Ll =
Capciiolan sp tadius sp. TIPULIDAE 3
- Pescirocladius 6. :ﬂm.u
Pasudorthoclacius sp omloma s
DIPTERA FAMILY #1 1 .p us wp
ATHERICIDAE Bheocricotopus sp. Molaphilus sp
Alharb p. Aheosmitia sp Tipula ap.
BLEPHARICERIDAE Smifttia 5p. Pausdalimnophila
CECIDOMYIIDAE Silodied P Dicrancia up. i
- = s
nUdomyh 5. meedl
| Bazzia wp.
|_Cemiopogon sp
|_Culicoides sp
|_Dasyholea sp
Page 1ol
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IZ:
: MACROMIDAE LEFTOCERIDAE
[ Habrophiobia sp. _Macromis sp._ Triaanodos sp.
[ s PETALURIDAE Ceraclon wp
Pmmgulﬂﬁ #p. o 2l Oecelis sp.
NEDEPHE IDAE CALOPTERYGIDAE | LIMNEPHILIDAE
OLIGONEURIDAE Caloplary 8p._ Apating 8p.
| omyani; COENAGHIONIDAE Hydatophyiax sp
POLYMITARCYIDAE i 5p.
| POTAMANTHIDAE
SIPHLONEURIDAE 3 %’3
Siphlonurus sp. Molsnna 6p.
TRICORYTHIDAE ODONTOCERIDAE
. Psilotteta sp
= = PHILOPOTAMIDAE
2 Chimara ap
W
i PHAYGANEIDAE
Pillostomnis
POL
Cymellus sp,
5 Bp.
3 Cl IDAE
l';m.un
RAHYACOPHILIDAE
Ty PLANARIDAE — i
DENDROCOELIDAE
i
BELOSTOMATIDAE
v
ap.
CORIXIDAE
GELASTOCORID
GERRIDAE Louctrn sp._
T : Zanluocira sp.
HEBRIDAE Paraleucira p.
" HYDROMETRIDAE CAPNIDAE
MESOVELIDAE "
NEPIDAE _Parucapnia sp
Hapa sp. NEMOURIDAE
Amphinemura sp
VELIDAE T
Neimoirs sp
Page 2 of 2
T Taxa I (iey are highar-1evel [axa (I.e., phylum, Class, SUDGIass oraer), Taxi in Dold are enner [amily of sublamily-level T,
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Run - Pra Gon, Year 2 20010 A SDSAS/VH/BG 1 131

9/4/2008 BCAS BCLS 21 145

Musculium i

[ LT B
CORBICULIDAE

Co flumnes
UN| AE

BRANCHIOBDELLIDAE

TETRASTEMMATIDAE

CANTHERIDAE

CURCULIONIDAE

DRYOPIDAE

Helichus sp.

DYTISCIDAE

_Agabus sp.

| Fydroporous &
| Coptotomus sp.
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BC/LS 21 145

Shipsa sp.__
CHLOROPERLIDAE

Alioporia sp.
Haploperia sp

TAENIOPTERGIDAE

i Y% 8p.
Taan g

BRACHYCENTRIDAE

Brachycenirus sp.____

CALAMOCERATIDAE

GIOSSOBGME 8p.

Agapetus sp
HELICOPSYCHIDAE

Heslioopeycha sp.
HYDROPSYCHIDAE

Ohsumatopeyohsa 1.

Di .

ENSNCOS/ONA 80,

Parapysche &p.

Potam;

AESYPID.
HYDROPTILIDAE

| 5 Page Zol 2

(" TixA In grey are mgherJevel o (1.6, phylum, class, subclass order). Taxa in bold are eilher family of ami 8l axa.
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Probezzia ip. - L .
Sphasroming sp. Tvelenia sp.
] Sillobazzia 8p Unrialla sp.
CHAGBORIDAE Xylolopus sp
Chaborus Znlutochia sp
CHIRONOMIDAE 4 Ymmdhq.
Chironominee Ablabesmyia &p.
Chironomini Alotariypus sp,
= » Apsocirotanypus sp
& us 8p . C!Mmﬂ
Cryplalendipas sp_ Conchapelopia sp.
Demicryplochironomis sp Gutlpalopls sp.
grcipes . Krenopelopis sp
Enfoldia ap Labrundia 5.
. Larsia sp
Giyplolendipos sp. it
Kiaflorulus sp.
7 Merolendpes sp. Paramarina 5
Nilothauma sp.
IFoncmus ! s
Pamcladopoimap.
P e
o T
Stenochironomus p. Trissopaiopin sp.
mi._.:_ﬂw;sp_& Zavral
ribalos 8p. CULICIDAE
Zavollalin 5. e
Tanytarsini
Clagoianyiareus 5. Eulg
Constompaliia sp, A5 tn
o Meropsactia s fan
GYRINIDAE 10 L
s Paralanytaraus sp Esorophern
Gyriniis Rheotanviarsus sp T L}
- Stempellina s, Uranolsenis
Halipus sp Stempellinelin sp. Wysomya
| HYDROPHILIDAE . DIXIDAE
[ Cimboata sp_ Tanparyus sg. e
|_Berosus ap, Zavralia Bp. AE
Darallus sp. EMPIDIDAE
Halochares ap. 05 Chelller sp,
Helophorus Pagastia sp Clinocera sp,
T Paithastia ap Hemerodromia sp.
H - Prodiamesa sp WM!?ME :
[ Hydrobius p. R PELCORHYNCHIDAE
[Loccoblue sp Brila . B
PSEPHENIDAE Cardiocladis 3p. AE 3
[~ Fashemia Chaslocladhs 5. PRI IO
Ectoptia ip Connanaurs s Feucomny
PTILODACTYLIDAE G w SIMULIDAE
Dipiccludiun i, Simuiin 55,
= ‘ n !! - Prosimulhim sp
ISOTOMIDAE Haloniela up. Ghphia o
= Holoroirsocladiis 5. o
CRANGONYCTIDAE & I.h!rgﬂwl : Ectemnia
ap, i
| Styponecios up. fadus op_ STRATIONYIDAE
Crangonyxsp. Masocricolopus 1. Snma k.
e herine T
GAMMARIDAE anocladias sp. SYAPHID,
Gammarns sp_ Orthociadinas A Chrysogasler 8p.
HYALELLIDAE Orthocladius sp. Eristalis sp._
SeE : - e
Parakiefferialia sp. 8 8.
CAMBARIDAE Pammairiocnamus sp. Tabanus
= = Pamphaenociadus 3 TANYDERIDAE
=) Parasmilia sp.
ASELIDAE Paratrichoclaclis sp. Thaumalea sp
| Coockiotos sp. . TIPULIDAE 2
= B Psoudornociadus 5. Holoma
ATHERICIDAE ap Leptotarsus sp
Aari sp. Ahéocricolopus s, Hunpini i
R L Shoads S
| CERATOPOGNIDAE o Tooin 5
| Allumudomyin op. Symposkcladus wp Amoophi 35
Bozzia 9p. Lmoss g0
| Caratopogon sp.
| Cullcoides sp
|_Dasyhelen sp.
Paga 1ol 2
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117
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" Taxa In gray are nigher-level [axa (1.8., phylum, cliss, Subciaas ordor), Taxa in bold Are althar lamily of sublamily-level X
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3
CECIDOMYIDAE Pousdolmnophils sp

| GERATOPOGNID Stllocladius 5p_ D .

| Allunudomyin sp, Symposiociadius sp. Limnophila sp,

|_Bozzia op Otmotin wp.

|_Cemilopogon sp.
Culicoidas ap.
rﬁiﬂp@ TolZ
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e

Dploparia sp
AE Inoperin p DENDROCOELIDAE
Cultus 8p.
AE I::'mgumcvm
| Baloslomasp, wg_
Lethocerus sp. PEL ALIDAE
CORIXIDAE A
GELASTOCORIDAE l%
GERRIDAE Leucirn sp.
T Zonluscira sp_
Paralaucira sp,
HYDROMETRIDAE CAPNIDAE
MESOVELIDAE i@
|__Nopa sp. NEMOURIDAE
Hanalm sp.
VELIDAE Owirocerca sp
Nemout sp
Page 2ol 2
8xa In grey am Br-lavel 8., , class, arder). Taxa in boid are siinar [amily or sublamily-level laxa.
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" Taxa in gray are igher-Jevel [axa (1.e., phylum, class, 5 B5 Ordor). 1axa In bold are eiher family of sublamily-lavel [axa,
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Land Cover Map
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Colvin Run
Scale: 1" = 1 mile

1A 22 156

2A 24 176 35.38
2B 26 100 31.22
3A 43 704 41.30
44 25 245 20.47
5A 28 75 35.82
BA 23 5.7 48.52
7A 1.3 =2 30.88
8A 29 48 14.65
A 22 67 30.00
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