MEMORANDUM

TO: Mike Rolband

FROM: Alison Robinson

CC: Jennifer Feese, Ben Rosner, Mark Headly, Frank Graziano
RE: Northern Virginia Stream Restoration Bank

Snakeden Branch Watershed
Supplemental Biological Monitoring 2012 (Year 4)
WSSI #20003, Task L2

DATE: November 27, 2012

Per maintenance and monitoring requirements defined in the “Northern Virginia Stream
Restoration Bank Banking Instrument”, Section VI.B.2.(i), biological stream assessments are to
be monitored prior to stream restoration, then in years 1, 5, and 10. However, monitoring was
undertaken voluntarily in Year 4 (2012) at biomonitoring Reaches 1-A through 1-F, 2-A, 2-B,
and 3-A to better understand and document the effects of stream restoration on the benthic
community within the Snakeden Branch Watershed. Field work was conducted by WSSI
environmental scientists Alison Robinson, WPIT, CT* and Mark Navarro on April 10 and 11,
2012. Benthic macroinvertebrate and habitat field data sheets and benthic macroinvertebrate
bench sheets for each reach are enclosed herein.

Habitat results for Year 4 (2012) show that all nine stream reaches have “Optimal” habitat
conditions (Table 1, Figure 1). The average habitat assessment score for all restored stream
reaches assessed in 2012 is 177 (Optimal) out of 200 following restoration. These results show
improved habitat conditions following restoration, with scores exceeding the pre-restoration
scores (which averaged 113 (Sub-Optimal) out of 200)°.

The results of our data analysis indicate that the benthic macroinvertebrate community at all nine
stream reaches (Reaches 1-A through 1-F, 2-A, 2-B, and 3-A) were still in “Severe Stress” in
2012, based on their Stream Condition Index for Virginia Non-coastal Streams (VA-SCI)® scores
(Table 2, Figure 2). The average VA-SCI numerical score for all reaches assessed in 2012 is
21.99 (“Severe Stress”). Note that while all the reaches still remain in “Severe Stress”, on
average, the VA-SCI scores are still above the pre-restoration average of 20.47*. In conclusion,
when compared to pre-restoration scores, there has been definite improvement in stream habitat
while the benthic community composition in the 2012 sample reaches has remained similar to

Wetland Professional In-Training, Society of Wetland Scientists Certification Program, Inc.; North
American Benthological Society (NABS) Certified Level 1 Taxonomist: All Phyla; ISA Certified Arborist
MA-5179A.

This is an average of the pre-restoration Habitat Condition scores from 2007 and 2008.

The VA-SCI is a multi-metric Index of Biotic Integrity developed for the DEQ to assess Streams of the
Commonwealth.

This is an average of the pre-restoration VA-SCI scores from 2007 and 2008.
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both the pre-restoration scores and the post-restoration benthic communities. The fluctuations in
the VA-SCI scores from 2007 through 2012 indicate that although the habitat has improved,
degraded water quality is still a factor in the composition of the benthic community. In addition,
annual variation within the benthic community itself may be a factor in the absence of a steady
increase in VA-SCI scores from the pre- and post-restoration levels.

Enclosures

Table 1. 2012 Total Habitat Assessment Scores

BIOMONITORING Total Narrative Rating
REACH Habitat
1-A 178 Optimal
1-B 179 Optimal
1-C 186 Optimal
1-D 184 Optimal
1-E 175 Optimal
1-F 177 Optimal
2-A 174 Optimal
2-B 174 Optimal
3-A 170 Optimal
Average 177 Optimal
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Figure 1. Comparison of Habitat Assessment Scores from
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Table 2. 2012 Biotic Metric and Index Weighting and VA-SCI at Snakeden Branch.

BIOLOGICAL MONITORING REACH
WEIGHTED METRIC 1-A 1-B 1-C 1-D 1-E 1-F 2-A 2-B 3-A

Total Taxa 31.82 | 27.27 | 18.18 | 36.36 | 22.73 9.09 18.18 27.27 22.73
EPT Taxa 0.00 18.18 9.09 9.09 9.09 0.00 0.00 0.00 0.00
Percent Ephemeroptera 0.00 0.00 0.00 2.91 1.36 0.00 0.00 0.00 0.00
Percent Plecoptera + Trichoptera 000 | 278 | 000 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00
(Excluding Hydropsychidae)
Percent Scrapers 412 3.84 0.00 3.46 6.46 0.00 0.00 3.23 1.94
Percent Chironomidae 20.21 | 35.64 | 68.04 | 49.11 | 64.17 | 50.50 20.47 42.50 34.00
Percent Top Two Dominant 15.37 | 12.88 | 41.71 | 11.61 8.43 0.00 3.41 7.23 4.34
HBI 69.46 | 82.56 | 82.63 | 97.03 | 111.52 [ 103.38 | 75.50 94.49 87.65
VA-SCI Numerical Score 17.62 | 22.89 | 27.46 | 26.20 | 27.97 | 20.37 14.70 21.84 18.83
VA-SCI Narrative Score Severe | Sewvere | Sewere | Severe | Sewvere | Severe | Sewere Severe Severe

Stress | Stress | Stress | Stress | Stress | Stress | Stress Stress Stress
Average VA-SCI Numerical Score | 21.99
Average VA-SCI Narrative Score SENEIE
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Figure 2. Comparison of Virginia Stream Condition Index Scores from
2007-2012 at Snakeden
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*Note that biological monitoring reach 1-D, 1-F, 2-A, 2-B, and 3-A were not assessed in 2010. Reaches 1-A and
1-B were assessed as part of a comprehensive study with South Lakes High School and the U.S. Geological
Survey. Reaches 1-C and 1-E were assessed to determine the effects of a documented continuous diesel fuel
leak, just above biomonitoring Reach 1-E, on the benthic community within Snakeden Branch.
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EXHIBIT 6: HABITAT ASSESSMENT FIELD DATA SHEET - SUMMARY WORKSHEET

Project Name and WSSI Number: Northern Virginia Stream Restoration Bank: Snakeden (WSSI # 20003)

Stream ID: Snakeden and Unnamed Tributaries of Snakeden

Date: 4/10/12 through 4/11/12

Evaluators: ABR/MN

Assessment Period:

Post-construction - Year 4

HUC: 02070008

Condition Category

Assessment Embedded- Sediment Channel | Frequency of Bank Vegetation Riparian TOTAL Reach Stream
Reach Name Substrate ness Velocity Depostion | Flow Status Alteration Riffles Stability* Protection* Zone* SCORE | Condition | Length Type
Stream 1 [ 1-A Optimal Optimal Optimal Optimal Optimal Optimal Optimal Optimal Optimal Optimal 178 Optimal 300 R3
1-B Optimal Optimal Optimal [Suboptimal| Optimal Optimal Optimal Optimal Optimal Optimal 179 Optimal 300 R3
1-C Optimal Optimal [Suboptimal| Optimal Optimal Optimal Optimal Optimal Optimal Optimal 186 Optimal 300 R3
1-D Optimal Optimal |Suboptimal| Optimal Optimal Optimal Optimal Optimal Optimal Optimal 184 Optimal 300 R3
1-E Optimal Optimal [Suboptimal| Optimal Optimal Optimal Optimal Optimal Optimal Optimal 175 Optimal 300 R3
1-F |Suboptimall Optimal |Suboptimal|l Optimal [Suboptimal| Optimal Optimal Optimal Optimal Optimal 177 Optimal 300 R4/RE**
Stream 2 [ 2-A |Suboptimal|l Optimal |Suboptimal| Optimal Optimal Optimal Optimal Optimal Optimal Optimal 174 Optimal 300 R3
2-B Optimal [SuboptimallSuboptimal] Optimal [Suboptimal] Optimal Optimal Optimal Optimal Optimal 174 Optimal 300 R3
Stream 3| 3-A |Suboptimal] Optimal |Suboptimal] Optimal Optimal Optimal Optimal Optimal Optimal Optimal 170 Optimal 300 R3
Average] 177 Total| 2,700

* The score for Bank Stability, Vegetation Protection and Riparian Zone combines the left and right bank scores.

** The stream is characterized as non-perennial by Fairfax County and is thus either intermittent or ephemeral.

L:\20000s\20003\Admin\05-ENVR\Biomonitoring\Postcon Year 4- 2012- Supplemental Monitoring\Data Sheets 2012.xIsx
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Benthic Macroinvertebrate and Habitat Field Data Sheet

Station ID: Reach 1-A Ecoregion: Piedmont Land Use: Urban
Field Team:  |ASO/MN Survey ReasonjYear 4 Biomonitoring Start time:
Stream Name: |Snakeden Location: Reston, Virginia Finish time:
Date: 4/11/2012 Latitude: 38°55'58" Longitude 77°21'01"
Stream Physiochemical Measurements
Instrument ID number: N/A pH: N/A
Temperature: N/A °C Conductivity: N/A uS/cm
Dissolved Oxygen: N/A mg/L Did instrument pass all post-calibration checks? N/A
If NO- which parameter(s) failed and action taken: N/A

Benthic Macroinvertebrate Collection
Method Used: Single Habitat (Riffle): Multi Habitat (Logs, Plants, etc.): X
Riffle Quality: Good X Marginal Poor None
Habitats Sampled: Riffle X Snags Sediment Vegetation X

#Jabs: 15 5
Weather Observations
Current Weather: Cloudy X Clear Rain/Snow Foggy
Recent Precipitation: Clear X Showers Rain Storms
Stream Flow: Low X Normal Above Normal Flood
Biological Observations
Periphyton 2 Salamanders 0 Cther....
Filamentous Algae 2 Warmwater Fish 0 0= Not observed
Submerged Macrophytes 0 Coldwater Fish 0 1= Sparse
Emergent Macrophytes 0 Beavers 0 2= Common to Abundant
Crayfish 0 Muskrats 0 3= Dominant-
Corbicula 0 Ducks/Geese 0 abnormally high density where other taxa
Unionidae 0 Snakes 0 are insignificant in relation to the dominant
Operculate Snails 0 Turtles 0 taxa. There c.an be situations where mul.tiple

i taxa are dominant such as algae and snails
Non-operculate Snails 0 Frogs/Tadpoles 2
Notes
High Gradient Haintgt Data
Habitat Parameter - o &Mﬂ
Optimal Suboptimal Marginal Poor
Greater than 70% of substrate
favorable for epifaunal

1. Epifaunal

colonization and fish cover; mix
of snags, submerged logs,
undercut banks, cobble, or

40-70% mix of stable habitat;
well suited for full colonization
potential; adequate habitat for

20-40% mix of stable habitat;
habitat availability less than

Less than 20% stable habitat;

Substrate/ Available other stable habitat and at pr::;r:;n:fn:: d%::;iigg?rsa;te desirable; substrate frequently SL::;':;:;D;::L:: g?‘ll:::l:(?r‘pg
Cover stage t.o aI!ow full colonization in the form of newfall, but not disturbed or removed.
potential (i.e. snags/logs that et prepared for colonization.
are not new fall and not yetprep :
transient).
Score 20 18 18 17 16 15 14 13 12 11 10 8 S5 4 3 2 0 17
Gravel, cobble, and boulder
particles are 0-25% surrounded| Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and bouider
2. Embeddedness | by fine sediment. Layering of particles are 25-50% particles are 50-75% particles are more than 75%
cobble provicles diversity of surrounded by fine sediment. | surrounded by fine sediment. surrounded by fine sediment.
niche space.
Score 20 19 18 17 1€ 15 14 13 12 11 10 9 8 7 8 3 3210 16
All four velocity/depth regimes .
; ) | Only 3 of the 4 regimes present . .
Velocltyl Depth present (slow-deep, slow (if fast-shallow is missing, score Only 2 Of. the 4 habitat regimes Dominated by 1 velocity/depth
g shallow, fast-deep, fast lower than if missing other present (if fast-shallow or slow- regime (usually slow-deep)
Regime shallow)(slow is <0.3m/s, deep . 9 shallow are missing, score low).| "9 Y P)-
is >0.5 m). regimes).
Score 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 54 3 2 2 16
o
Moderate deposition of new
. . gravel, sand, or fine sediment | Heavy deposits of fine material,
N Little or no enlargement of fog:;;:e;]v(:r;:rez zfnm :::/;I on old and new bars; 30-50% of | increased bar development;
4. Sediment islands or point bars and <5% : v 'g o, | the bottom affected; sediment | more than 50% of the bottom
. sand, or fine sediment; 5-30% . § .
Deposition of the bottom affected by 0 deposits at obstructions, changing frequently; pools
P ) " of the bottom affected; slight -
sediment deposition. deposition in pools. constrictions, and bends; almost absent due to
pos poas. moderate deposition of pools  |substantial sediment deposition.
prevalent.
Score 20 19 18 17 16 15 14 13 12 11 10 8§ 7 54 3 2 0 16
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Benthic Macroinvertebrate and Habitat Field Data Sheet

Habitat Parameter

Optimal

Condition Cateqory

Suboptimal Marginal Poor Score
5. Channel FI Waler reaches base of bOth | o firg . 769, of the avallible| ~ Water fils 25-75% of the | Very litie water in channel and
. anne ow lower banks, and minimal ) o ) :
. channel; or <25% of channel availible channel, and/or riffie maostly present as standing
status amount of channel substrate is .
axposad. substrate is exposed. substrates are mostly exposed. pools.
Score 20 18 17 16 15 14 13 12 14 10 9 8 7 6 543210 18
Some channelization present, |Channeliztion may be exiensive;| Banks shored with gabion or
- . usually in areas of bridge embankments or shoring cement; over 80% of the
6. Channel abgeh;n(;e:'rﬁ::::;f;:: ::ngl\:? dth abutments; evidence of past structures present on both stream reach channelized and
Alteration normal e;hem channelization, i.e. dredging, | banks; and 40-80% of stream | disrupted. Instream habital
P : may be present, but recent reach channelized and greatly altered or removed
channelization is not present. disrupted. entirely.
Score 19 18 17 186 15 14 13 11 10 9 5 5 4 3 1 0 19
Occurrence of riffles relatively
frequent; ratio of distance
between riffles divided by width Oceurrence of riffles infrequent: Occasional riffle or bend; bottem Generally all flat water or
7. Frequency of of the siream <7:1 (generally 5 distance between riffles cgvi ded’ contours provide some habitat; | shallow riffles; poor habitat;
. to 7); variety of habitat is key. In by the width of the stream is distances between riffles divided| distance between rifiles divided
Riffles streams where riffles are y between 7 to 15 by the width of the stream is | by the width of the stream is a
continuous, placement of : between 15 to 25. ratio of >25.
boulders or other large, natural
obstruction is important.
Score 20 19 18 17 16 15 14 13 12 11 10 8 7 6 54 3210 17
o Unstable; many eroded areas;
- ergggl:msosrl;:ﬁ Zlillgreem;is;m Moderately stable; infrequent, | Moderately unstable; 30-60% of |  “raw” areas frequent along
8. Bank Stability g ° small areas of erosion mostly bark reach has areas of straight sections and bends;
or minima; litlle potential for healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
(Score each bank) future problems. <5% of bank i y . s g P o oning;
affected. reach has areas of erosion. during floods. 100% of bank has erosional
scars.
Left Bank ¢ 9 8 7 6 5 4 3 2 1 0 10
Score Bank 10 9 8 7 6 5 4 3 2 1 0 10
o,
More than 90% of the 70-90% of the streambank
9. Vegetation streambank surfaces and surfaces covered by naliv
" g immediate ripatian zone vegetalion, but one ¥:Iass gf 50-70% of the streambank Less than 50% of the
Protection (score covered by native vegetation, ot ‘ | surfaces covered by vegetation; | streambank surfaces covered
: . plants is not well-represented; . . o . .
each bank) Note: including 1rees, understory disruption evident but not disruption obvious; patches of hy vegetation; disruption of
. shrubs, or non-woody frecting ful bare soil or closely cropped streambank vegetation is very
Determine left or macrophytes; vegetation affecting full plant growih vegetation common; less than |  high; vegetation has been
iaht si faci disruption through grazing or | POeNtal to any great extent; | "k o6 v potential plant | removed to 5 centimeters or
right side by facing uption through grazing more than one-half of the e potential p ) '
mowing minimal or not evident, ) . stubble height remaining. less in average stubble height.
downstream. almost all plants allowed to potential plant stubble height
remaining.
grow naturally.
Score Left Bank i0 9 8 7 8 5 4 3 2 1 0 10
Score Right Bank 10 9 8 7 & 5 4 3 2 1 0 10
10, Riparian Width of riparian zone >18 ) L
Width of riperian zone <6
Vegetative Zone meters; human activities (i.e. Width of riparian zone 12-18 Width of riparian zone 6-12 meters: little or no riparian
. parking Iots, roadbeds, clear- | meters; human activities have | meters; human activities have ve etz;tion due to hpman
Width (score each | cuts, lawns, or crops) have not | impacted zone only minimally. | impacted zone a great deal. 9 activities u
bank riparian zone) impacted zone. '
Score Left Bank 10 8 3 7 6 5 4 3 2 1 0 9
ScnreR_ighiBanK 10 9 8 7 & 5 4 3 2 1 0 10
Total Score 178




WSSI BENTHIC MACROINVERTEBRATE BENCH SHEET

Job Name/# Snakeden-20003 Sample subsorted by: ASO, SG, KG - ’_
Station ID: Reach 1-A Date Subsorted: 6/28/12 s,ugfet a?l g
s and Solutions;
Stream Name: Snakeden # of Grids subsorted 6
Date Sampled: 4/1112 Total # of subsorted insects: 103  Total # identified 94
Sampling Method: Multihabitat Sample Identified by: ABR Date Identified: 9/27/12
Taxa Collected:
Wﬁtretopodidae rLjpldostomatidae
Porifera ISpongiliidae [Neoephemeridae JLeptoceridae
Ostracoda JUnknown [Oligoneuridae {Limnephilidae
Flatworms ITricIadida Psuedironidae Molannidae
|Planariidae [Polymitarcyidae [Odontoceridae
Gastropoda Junknown JPotamanthidae |Philopotamidae
Limpets JAncylidae ISiphlonuridae [Phryganeidae
Snails Jimmature [Tricorythidae [Polycentropodidae
[Lymnaeidae 1 Zygoptera  |Early Instar and/or damaged [Psychomyiidae
[Physidae 1 [Calopterygidae [Ryacophilidae
JPlanorbidae [Coenagrionidae 1 {Sericostomatidae
JHydrobiidae JLestidae JUenoidae
|Pleur0ceridae IProtoneuridae JLepidoptera @Iy Instar and/or damaged
[Viviparidae Anisopteera |Early Instar and/or damaged | [Pyralidae
Bivalvia |Immature heshnidae ~ [coleoptera Early Instar and/or damaged
[Corbiculidae [Cordulegastridae Chrysomelidae
|Sphaeriidae ICorduIiidae Curculionidae
Junionidae |Gomphidae IDryopidae
Oligochaeta ~ JUnknown 9 Libellulidae [Dytiscidae
Lumbriculida | [Macromiidae [EImidae
JLumbriculidae [Petaluridae [Gyrinidae
Tubificida | [Cordullidae/Libelluidae [Haliplidae
[Enchytracidae Plecoptera  [Early Instar and/or damaged [Helodidae
Naididae 2 [Capniidae [Helophoridae
Tubificidae [Chioroperiidae [Hydraenidae
Haplotaxida n_euctridae IHydrochidae
Haplotaxidae [Nemouridae JHydrophilidae
Leeches JHirudinea JPeltoperlidae JLimnichidae
[Emobdeliidae [Perlidae INoteridae
[Glossiphoniidae JPerlodidae |Psephenidae
|Hirudinidae Igteronarcyidae lPtiIodactylidae
[Pisciolidae [aeniopeterygidae IScitidae
Branchiobdellida IBranchiobdeIlidae Hemiptera [Early Instar and/or damaged Diptera Early Instar and/or damaged
Copepoda JUnknown 4 |Belostomatidae Athericidae
Decapoda JCambaridae [Corixidae [Blephariceridae
[Portunidae |Gelastocoridae [Canaceidae
Shrimp | [Gerridae [Ceratopogonidae
Palaemonidae JHebridae {Choaboridae
Isopoda [Hydrometridae [Chironomidae 75
Asellidae IMesoveliidae [Culicidae
Amphipoda Naucoridae [Dixidae
[Crangonyctidae INepidae |Dolichopodidae
|Gammaridae [Notonectidae [Epididae
Talitridae JVeliidae [Ephydridae
Water Mites [Pleidae [Muscidae
JHydracarina Neuroptera | Nymphomyiidae
Ephemeroptera | Early Instar and/or damaged | lSisyridae |Pelecorhynchidae
Acanthometropodidae Megaloptera | [Psychodidae
Ameletidae [Corydalidae [Ptychopteridae
|Bastidae Fiaiidae |Sciomyzidae
Baetiscidae Trichoptera [Early Instar and/or damaged lSimuliidae 1
[Behningiidae IBranchycentridae Stratiomyidae
[Caenidae JCalamoceratidae Syrphidae
IEphemereIlidae |Glossosomatidae Tabanidae
[Ephemeridae [Goeridae Tanyderidae
[Heptageniidae JHeliicopsychidae Thaumaleidae
Isonychiidae Hydropsychidae Tipulidae
I@tophlebiidae Hydropﬁda 76
TOTAL:I 17 TOTAL:L __1 TOTAL:
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Benthic Macroinvertebrate and Habitat Field Data Sheet

Station ID: Reach 1-B Ecoregion: Piedmont Land Use: Urban
Field Team:  JASO/MN Survey ReasonjYear 4 Biomonitoring Start time:
Stream Name: |Snakeden Location: Reston, Virginia Finish time:
Date: 4/11/2012 Latitude 38°55'58" Longitude 77°21'01"
Stream Physiochemical Measurements
Instrument ID number: N/A pH: N/A
Temperature: N/A °C Conductivity: N/A uS/cm
Dissolved Oxygen: N/A mg/L Did instrument pass all post-calibration checks? N/A
If NO- which parameter(s) failed and action taken: N/A
Benthic Macroinvertebrate Collection
Method Used: Single Habitat (Riffle): Multi Habitat (Logs, Plants, etc.): X
Riffle Quality: Good X Marginal Poor None
Habitats Sampled: Riffle X Snags X Sediment X Vegetation
# Jabs: 14 2 4
Weather Observations
Current Weather: Cloudy X Clear Rain/Snow Foggy
Recent Precipitation: Clear X Showers Rain Storms X
Stream Flow: Low X Normal Above Normal Flood
Biological Observations
Periphyton 2 Salamanders 0 Other....
Filamentous Algae 2 Warmwater Fish 0 0= Not observed
Submerged Macrophytes 0 Coldwater Fish 0 1= Sparse
Emergent Macrophytes 0 Beavers 0 2= Common to Abundant
Crayfish 0 Muskrats 0 3= Dominant-
Corbicula 0 Ducks/Geese 0 abnormally high density where other taxa
unionidae 0 Snakes 0 are insignificant in relation to the dominant
Operculate Snails 0 Turtles 0 taxa. There c.an be situations where mul.tlple
i taxa are dominant such as algae and snails
Non-operculate Snails 0 Frogs/Tadpoles 1
Notes
High Gradient Habitat Data
. Condition Catego
Habitat Parameter - - —— n
EEEEE—— Optimal Suboptimal Marginal Poor Score
Greater than 70% of substrate
favorable for epifaunal o .
colonization and fish cover; mix 40-70 /° mix of stable h.ab n.at,
i of snags, submerged logs, well suited for full colonization 20-40% mix of stable habitat;
1. Epifaunal s, 9ecogs, | Jotential; adequate habitat for ST TR S > | Less than 20% stable habitat;
. undercut banks, cobble, or — N habitat availability less than Lo )
Substrate/ Available . maintainance of populations; N ° lack of habitat is obvious;
other stable habitat and at resence of additional substrate desirable; substrate frequently substrate unstable o lackin
Cover stage to allow full colonization pr disturbed or removed. u able 9:
R in the form of newfall, but not
potential (i.e. snags/logs that et prepared for colonization
are not new fall and not yet prep: :
transient).
Score 20 19 18 17 18 15 14 13 11 10 2 8 7 6 54 3210 18
Gravel, cobble, and boulder
particles are 0-25% surrounded| Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
2. Embeddedness | by fine sediment. Layering of particles are 25-50% particles are 50-75% particles are more than 75%
cobble provides diversity of surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
niche space.
Score 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 54 3210 18
All four velocity/depth regimes .
; . Only 3 of the 4 regimes present " .
Velocity/Depth present (slow-deep, slow (if fast-shallow is missing, score Only 2 of the 4 habitat regimes Dominated by 1 velocity/depth
g shallow, fast-deep, fast lower than if missing other present (if fast-shallow or slow- regime (usually slow-deep)
Regime shallow)(slow is <0.3m/s, deep 5 9 shallow are missing, score low).| 9 Y slo P)-
. regimes).
is >0.5 m).
Score 20 18 18 17 16 15 14 13 12 1 09 8 7 & 54 3 2 10 16

Some new increase in bar

Moderate deposition of new
gravel, sand, or fine sediment

Heavy deposits of fine material,

. Little or no enlargement of ) on old and new bars; 30-50% of | increased bar development;
4. Sediment islands or point bars and <5% fsmat‘;?:.l’nr:?etz::& g;;‘;;" the bottom affected; sediment | more than 50% of the bottom
Deposition of the bottom affected by of tr;e bottom affecte é sli ght° deposits at obstructions, changing frequently; pools
sediment deposition. deposition in poolys constrictions, and bends; almost absent due to
: moderate deposition of pools |substantial sediment deposition.
prevalent.
Score 20 18 18 17 16 15 14 13 12 11 10 9 8 7 6 543 2 1290

15
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Benthic Macroinvertebrate and Habitat Field Data Sheet

Habitat Parameter _Condition Category
Optimal Suboptimal Marﬂinal Poor Score d
5. Channel Flow V‘I'a‘e' reaches base of both |\ i w750, of the availible|  Water fills 25-75% of the | Very lttle water in channel and
. lower banks, and minimal h ) % of ch ilib I andfor riffl N
amount of channel substrate is channel; or <25% of channel availible channel, and/or riffle mostly present as standing
status substrate is exposed. substrates are mostly exposed. pools.
exposed.
Score 20 19 18 17 16 15 14 13 11 i0 8 87 6 5 4 3 0 19
Some channelization present, | Channeliztion may be extensive;| Banks shored with gabian or
. . usually in areas of bridge embankments or shoring cement; over 80% of the
6. Channel abg:;":f:;:ﬁ;?;{:::;?‘;? | abutments; evidence of past structures prasent onboth | stream reach channelized and
Alteration normal a‘ttem channelization, i.e. dredging, | banks; and 40-80% of stream | disrupted. Instream habitat
p . may be present, but regent reach channelized and greatly altered or removed
channelization is not present. disrupted. entirely.
Score 20 19 18 17 16 15 14 13 12 11 g 7 8 54 3 210 19
Occurrence of riffles relatively
frequent; ratio of distance
between riffles divided by width Occurrence of riffles infrequent: Occasional riffle or bend; bottom Generally alf fiat water ot
7 Frequency of of the stream <7:1 (generally 5 distance between riffles dli:lvi ded, contours provide some habitat; | shallow riffles; poor habitat;
) . to 7); variety of habitat is key. In by the width of the stream is distances between riffles divided| distance between riffles divided
Riffles streams where riffles are ¥ by the width of the stream is | by the width of the stream is a
continuous, placement of between 710 15. between 15 to 25. ratio of >25.
boulders or other large, natural
obstruction is important.
Score 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 543210 17
L Unstable; many eroded areas;
. erg:ir;knsosrt:g:fé ?;/i;gf::i::a nt Moderately stable; infrequent, | Moderately unstable; 30-60% of |  “raw" areas frequent along
8. Bank Stability o e i small areas of erosion mostly bank reach has areas of straight sections and bends;
or minimal; little potential for healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
(score each bank) | future problems. <5% of bank : o s P . ghing;
affected, reach has areas of erosion. during floods. 100% of bank has erosional
scars.
Score Left Bank 10 9 8 7 6 4 3 2 1 0 9
Score Right Bank 10 9 8 7 6 5 4:-3 2 1 0 9
CUR:
v
St:g:;ﬁ: :3 nf; f;;h:n ’ 70-90% of the streambank
9. Ve_geta“on immediate riparian zone ::”i‘;:iso;&ri::\él:?swg 50-70% of the streambank Less than 50% of the
Protection (sco re covered by native vegetation, Ians:: is no; well-represented: surfaces covered by vegetation; | streambank surfaces covered
h bank) Note: including trees, undersiory P . . P * | disruption obvious; patches of by vegetation; disruption of
eac an ) ote: disruption evident but not ] .
R shrubs, or non-woody . bare soil or closely cropped streambank vegetation is very
Determine left or magcrophytes; vegetation affecting full plant growth vegetation common; less than |  high; vegetation has b
s . . 3 ; veg as been
. . . . . . potential fo any great extent; X .
r|ght side by faclng disruption through grazing or more than ona-half of the ong-half of the potential plant removed to 5 centimeters or
mowing minimal ar not evident; . . stubble height remaining. less in average stubble height.
downstream. almosi all plants allowed fo | POtential pant stubble height
P remaining. '
grow naturally.
Score Left Bank 10 9 8 6 5 4 3 2 1 0 10
Score Right Bank 10 9 g 7 6 5 4 3 2 1 0 9
10. Riparian Width of riparian zone 18 Width of rloerian zone <6
Vegetative Zone meters; human activities (i.e. Width of riparian zone 12-18 Width of riparian zone 6-12 meters: Iittl?s or 1o riparian
. parking lots, roadbeds, clear- | meters; human activilies have | meters; human activities have ve eta;l‘on due to hp:‘;:\
Width (score each | cus, (awns, or crops) have not | impacted zone only minimally. |  impacted zone a great deal. 9 Ia ctiv:ies u
bank riparian zone) impacted zone. '
Score Left Bank 10 2 B 7 6 5 4 3 2 1 0 10
Score Bank 10 9 8 7 8 5 4 3 2 1 0 10
179

Totai Score




WSSI BENTHIC MACROINVERTEBRATE BENCH SHEET

Job Name/# Snakeden-20003 Sample subsorted by: BNR - /__.
Station ID: Reach 1-B Date Subsorted: 9/26/12 s,uy:/et and“\j
and Solutions,
Stream Name: Snakeden # of Gnids subsorted 8
Date Sampled: 41112 Total # of subsorted insects: 103 Total # identified: 101
Sampling Method: Multihabitat Sample Identified by: ABR Date Identified: 9/27/12
Taxa Collected:
&tretopodldae IrLﬂmdostomatldae
Porifera |Spongillidae INeoephemen‘dae |Leptoceridae
Ostracoda Junknown [Oligoneuridae JLimnephilidae
Flatworms [Tricladida |Psuedironidae [Molannidae
[Planariidae. JPolymitarcyidae JOdontoceridae
Gastropoda |Unknown Potamanthidae E’hilopotamidae
Limpets JAncylidae Siphlonuridae IPhryganeidae
Snails [immature Tricorythidae JPolycentropodidae
|Lymnaeidae Zygoptera Early Instar and/or damaged IPsychomyiidae
JPhysidae [Calopterygidae IRyacophilidae
[Planorbidae JCoenagrionidae |Sericostomatidae
[Hydrobiidae JLestidae JUenoidae
|Pleuroceridae Ifrotoneuridae JLepidoptera lEarly Instar and/or damaged
[Vviviparidae Anisopteera [Early Instar and/or damaged H |Pyralidae
Bivalvia Jimmature JAeshnidae Jcoleoptera [Early instar and/or damaged
[Corbiculidae [Cordulegastridae [Chrysomelidae
|Sphaeriidae [Corduliidae [Curculionidae
JUnionidae JGomphidae JDryopidae
Oligochaeta  JUnknown 27 |Libellulidae [Dytiscidae
Lumbriculida | [Macromiidae Elmidae 1
JLumbriculidae |Petaluridae Gyrinidae
Tubificida I LCorduIIidae/LibeIluidae Haliplidae
[Enchytraeidae JPlecoptera  [Early Instar and/or damaged [Helodidae
INaididae ICapniidae [Helophoridae
Tubificidae 1 [Chloroperiidae [Hydraenidae
Haplotaxida Leuctridae JHydrochidae
|Haplotaxidae h\lemouridae Mrophilidae
Leeches [Hirudinea [Peltoperiidae JLimnichidae
[Erobdellidae [Periidae INoteridae
|Glossiphoniidae Eeriodidae |Psephenidae
fHirudinidae |Pteronarcyidae JPtilodactylidae
[Pisciolidae Ila:niopeterygidae Isciridae
Branchiobdellida §Branchiobdellidae JHemiptera Early Instar and/or damaged IDiptera Brly Instar and/or damaged
Copepoda funknown [Belostomatidae JAthericidae
Decapoda JCambaridae [Corixidae [Blephariceridae
|Portunidae @astocoridae lCanaceidae
Shrimp | [Gerridae [Ceratopogonidae
JPalaemonidae Hebridae [Choaboridae
Isopoda JHydrometridae [Chironomidae 65
Asellidae [Mesoveliidae JCulicidae
Amphipoda INaucoridae [Dixidae
Crangonyctidae INepidae [Dolichopodidae
IGammaridae INotonectidae Epididae
Talitridae [Velidae |Ephydridae
Water Mites Pleidae [Muscidae
JHydracarina |Neuroptera |Nymphomyiidae
Ephemeroptera | Early Instar and/or damaged | Sisyridae E’eiecorhynchidae
Acanthometropodidae IMegaloptera [Psychodidae
Ameletidae |Corydalidae |Ptychopteridae
|Bastidae [:‘oialidae [Sciomyzidae
|Baetiscidae Trichoptera  |Early Instar and/or damaged Simuliidae 3
[Behningiidae [Branchycentridae Stratiomyidae
|Caenidae Calamoceratidae Syrphidae
JEphemerellidae [Glossosomatidae Tabanidae
IEphemeridae IGoeridae Tanyderidae
|Heptageniidae n-leliicopsychidae Thaumaleidae
Isonychiidae Hydropsychidae 3 Tipulidae
I'Leptophlebiidae Hydroptilida 1| TOTAL; 69
TOTAL:I 28 TOTAL:L 7'
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Benthic Macroinvertebrate and Habitat Field Data Sheet

Station ID: Reach 1-C Ecoregion® Piedmont Land Use: Urban
JField Team: ASO/MN Survey ReasonjYr 4 Biomonitoring Start time:
IStream Name' |Snakeden Location: Reston, Virginia Finish time:
IDate 4/11/2012 Latitude 38°55'58" Longitude 77°21'01"
Stream Physiochemical Measurements
Instrument ID number: N/A pH: N/A
Temperature: N/A °C Conductivity: N/A uS/cm
Dissolved Oxygen: N/A mg/L Did instrument pass all post-calibration checks? N/A
If NO- which parameter(s) failed and action taken: N/A
Benthic Macroinvertebrate Collection
Method Used: Single Habitat (Riffle) Multi Habitat (Logs, Plants, etc.) X
Riffle Quality: Good X Marginal Poor None
Habitats Sampled: Riffle X Snags Banks Vegetation
# Jabs: 20
Weather Observations
Current Weather Cloudy X Clear Rain/Snow Foggy
Recent Precipitation Clear X Showers Rain Storms
Stream Flow Low X Normal Above Normal Flood
Biological Observations
Periphyton 2 Salamanders 0 Other....
Filamentous Algae 2 Warmwater Fish 0 0= Not observed
Submerged Macrophytes 0 Coldwater Fish 0 1= Sparse
Emergent Macrophytes 0 Beavers 0 2= Common to Abundant
Crayfish 0 Muskrats 0 3= Dominant-
Corbicula 0 Ducks/Geese 0 abnormally high density where other taxa
unionidae 0 Snakes 0 are insignificant in relation to the dominant
Operculate Snails 0 Turtles 0 taxa. There c.an be situations where multiple
taxa are dominant such as algae and snails
Non-operculate Snails 0 Frogs/Tadpoles 2
Notes
Hi_gﬁ Gradient Habitat Data
Habitat Parameter - z °°“w
Optimal Suboptimal Marginal Poor
Greater than 70% of substrate
colonzaton anaf cover, mix | 40-70% mix o table abia
1. Epifaunal of snags, submerged logs, wel suited for full colonization 20-40% mix of stable habitat;

Substrate/ Available
Cover

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

potential; adequate habitat for
maintainance of populations;
presence of additional substrate
in the form of newfall, but not
yet prepared for colonization.

habitat availability less than
desirable; substrate frequently
disturbed or removed.

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

Little or no enlargement of

Some new increase in bar
formation, mostly from gravel,

gravel, sand, or fine sediment
on old and new bars; 30-50% of

Heavy deposits of fine material,
increased bar development;

20 19 18 17 16 12 14 13 12 11 10 8 7 & 5 4 3210 18
Gravel, cobble, and boulder
particles are 0-25% surrounded| Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
2. Embeddedness by fine sediment. Layering of particles are 25-50% particles are 50-75% particles are more than 75%
cobble provides diversity of surrounded by fine sediment. | surrounded by fine sediment. surrounded by fine sediment.
niche space.
Score 20 19 18 17 16 15 14 13 12 11 10 9 7 54 3210 19
All four velocity/depth regimes .
. ) Only 3 of the 4 regimes present . .
Velocity/Depth present (slow-deep, slow- (if fast-shallow is missing, score Only 2 of the 4 habitat regimes Dominated by 1 velocity/depth
i shallow, fast-deep, fast lower than if missing other present (if fast-shallow or slow- regime (usually slow-deep)
Regime shallow)(slow is <0.3m/s, deep ) 9 shallow are missing, score low). 9 Y slo P)-
X regimes).
is >0.5 m).
Score 20 19 18 17 16 15 14 12 11 10 & 8 7 54 3210 15
_—
Moderate deposition of new

4. Sediment islands or point bars and <5% sand. o fine sediment: 5-30% the bottom affected; sediment | more than 50% of the bottom
Deposition of the bottom affected by ’ P deposits at obstructions, changing frequently; pools
P ) " of the bottom affected; slight "
sediment deposition. deposition in pools constrictions, and bends; almost absent due to
) moderate deposition of pools |substantial sediment deposition.
prevalent.
Score 20 19 18 17 18 15 14 13 12 11 10 9 8 7 6 5 4 5 2 1 19
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Habitat Parameter

Optimal

Suboptimal

dition Category

Marginal

Poor

5. Channel Flow

Water reaches base of both
lower banks, and minimal

Water fills -75% of the availible
channel; or <25% of channel

availible channel, and/or riffle

Water fills 25-75% of the

Very little water in channel and
mostly present as standing

status amount of channel subsirate is substrate is exposed. substrates are mostly exposed. pools.
exposed.
Score 20 19 18 17 16 15 14 13 12 11 10 9 8 7 8 f 4 3 2 0 18
Some channeiization present, |Channeliztion may be extensive;] Banks shored with gabion or
Channalization or dredain usually in areas of bridge embankments or shoring cement; over 80% of the
6. Channel absent or minimal: strean? w? th abutments; evidence of past structures present on both stream reach channelized and
Alteration normal a;ttem channelization, i.e. dredging, | banks; and 40-80% of stream | disrupted. Instream habitai
p ’ may be present, but recent reach channelized and greatly altered or remaoved
channelization is not present. disrupted. entirely.
Score 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 543210 19
Occurrence of riffles relatively
frequent; ratic of distance
between riffles divided by width Ocourrence of riffles infrequent: Ocgasional riffle or bend; bottom Generally all flat water or
7 Frequency of of the stream <7:1 {generally 5 distance between riffles Z(i]vi ded’ contours provide some habitat; | shallow riffles; poor habitat;
) . to 7); variety of habitat is key. In by the width of the stream is distances between riffles divided| distance between riffles divided
Riffles streams where riffles are Y T 1t by the width of the stream is | by the width of the stream is a
continuous, placement of ) between 15 to 25. ratio of >25.
boulders or other large, natural
obstruction is important.
Score 20 19 18 17 16 15 14 13 12 11 10 8 6 5432 10 19
p—
— Unstable; many eroded areas;
- erg;z‘:f::iﬁ; 2;:3?::,:; nt Moderately stable; infrequent, | Moderately unstable; 30-60% of | “raw" areas frequent along
8. Bank Stability - N ) small areas of erosion mostly bank reach has areas of straight sections and bends;
or minimal; little potential for healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
{score each bank) | fuure problems. <5% of bank : . g P o gning:
atfected. reach has areas of erosion. during floods. 100% of bank has erosional
scars.
Score Left Bank 10 9 8 7 6 5 4 3 2 1 0 10
Score F?ight Bank 10 8 8 7 6 5 4 3 2 1 0 10
More than 90% of the
9. Vegetation streambank surfaces and :3;2?:;;32§;f":;:2
) g ! immediate riparian zone veaatation. but one ¥:Iass of 50-70% of the streambank Less than 50% of the
Protection (score | covered by native vegetation, I:n%s is not well-represented: | SU12ces covered by vegetation; streambank surfaces covered
each bank) Note: including trees, understory P disruption evi denfb ot ot ' | disruption cbvious; patches of by vegetation; disruption of
R ) shrubs, or non-woody affec?in full plant growth bare soil or closely cropped streambank vegetation is very
Determine left or macrophytes; vegetation otential tgo anp rea% exient; | vegetation common; less than | high; vegetation has been
right side by facing disruption through grazing or P more than o:e?half of the ’ one-half of the potential plant removed to 5 centimeters or
d t mowing minimal or not evident; otential plant stubble height stubble height remaining. less in average stubble height.
ownsiream. almost all plants allowed to P P o 9
remaining.
grow naturally.
Score Left Bank 10 9 8 7 6 5 4 3 2 1 0 9
Score Rr’gm Bank 10 9 8 7 & 5 4 3 2 1 0 10
10. Riparian Width of riparian zone >18 Width of riberian zone <6
vegetative Zone meters; human activities (ie. | Width of riparian zone 12-18 Width of riparian zone 6-12 metors: Iiﬂlr; of o rinarian
. parking lots, roadbeds, clear- | meters; human activities have | meters; human activities have ve elz-;tion due to hSman
Width (score each | cuts, lawns, or crops) have not | impacted zone only minimally. |  impacted zone a great deal. 9 activities
bank riparian zone) impacted zone. '
Score Left Bank 10 8 g8 7 6 5 4 3 2 1 0 10
Score Right Bank 10 @ 8 7 8 5 4 3 2 1 0 10
Total Score 186




WSSI BENTHIC MACROINVERTEBRATE BENCH SHEET

Job Name/# Snakeden-20003 Sample subsorted by: ASO, SG, KG e —_—
Station ID: Reach 1-C Date Subsorted: 8/16/12 Sw" et ag?'i‘“cg,.
s and Solutions:
Stream Name: Snakeden # of Grids subsorted 4
Date Sampled: 4/1112 Total # of subsorted insects: 100 Total # identified: 97
Sampling Method: Multihabitat Sample Identified by: ABR Date Identified: 10/10/12
Taxa Collected:
I'Metretopodidae Wostomatidae
Porifera ISpongm INioephemeﬁdae @toceridae
Ostracoda Unknown [Oligoneuridae [Limnephilidae
Flatworms Tricladida Iisuedironidae IMolannidae
Planariidae [Polymitarcyidae [Odontoceridae
Gastropoda Unknown [Potamanthidae |Philopotamidae
Limpets Ancylidae ISiphlonuridae [Phryganeidae
Shnails Immature MOrythidae Igolycentropodidae
[Lymnaeidae Zygoptera  |Early Instar and/or damaged [Psychomyiidae
|Physidae lCanpterygidae IRyacophiIidae
[Pianorbidae [Coenagrionidae [Sericostomatidae
[Hydrobiidae JLestidae JUenoidae
[Pleuroceridae [Protoneuridae JLepidoptera |Early Instar and/or damaged
JVviviparidae Anisopteera [Early Instar and/or damaged | {Pyralidae
Bivalvia [immature Aeshnidae [Coleoptera  JEarly Instar and/or damaged
ICorbiculidae Cordulegastridae |Chrysomelidae
ISphaeriidae [Corduliidae JCurculionidae
JUnionidae |Gomphidae IDryopidae
Oligochaeta IUnknown 38 Libellulidae IDytiscidae
Lumbriculida | [Macromiidae [Eimidae
JLumbriculidae JPetaluridae {Gyrinidae
Tubificida | [Cordullidae/Libelluidae {Haliplidae
|Enchytracidae Plecoptera JEarly Instar and/or damaged [Helodidae
INaididae 18 [Capniidae [Helophoridae
Tubificidae 9 Moroperiidae IHydraenidae
Haplotaxida |Leuctridae JHydrochidae
Haplotaxidae Iﬁemouridae IHydrophiIidae
Leeches JHirudinea [Peltoperiidae JLimnichidae
[Empobdellidae [Periidae [Noteridae
[Glossiphoniidae Perlodidae [Psephenidae
JHirudinidae [Pteronarcyidae JPilodactylidae
[Pisciolidae Fniopetewgidae I_Scinidae
Branchiobdellida |Branchiobdellidae JHemiptera [Early Instar and/or damaged Diptera Early Instar and/or damaged
Copepoda JUnknown |Belostomatidae JAthericidae
Decapoda [Cambaridae [Corixidae [Blephariceridae
Portunidae [Gelastocoridae JCanaceidae
Shrimp 1 |Gerridae [Ceratopogonidae
Palaemonidae [Hebridae [Choaboridae
Isopoda JHydrometridae [Chironomidae 31
Asellidae IMesoveliidae |Culicidae
Amphipoda INaucoridae [Dixidae
Crangonyctidae INepidae IDoIichopodidae
Gammaridae INotonectidae |Epididae
Talitridae Veliidae |Ephydridae
Water Mites Pleidae Muscidae
JHydracarina Neuroptera |Nymphomyiidae
Ephemeroptera | Early Instar and/or damaged | Sisyridae JPelecorhynchidae
/Acanthometropodidae IMegaloptera [Psychodidae
Ameletidae [Corydalidae |Ptychopteridae
|Bactidae ISiilidae |Sciomyzidae
|Baetiscidae Trichoptera [Early Instar and/or damaged |Simuliidae
|Behningiidae IEranchycentridae Stratiomyidae
ICaenidae @amoceratidae Syrphidae
[Ephemerellidae [Glossosomatidae Tabanidae
JEphemeridae Goeridae Tanyderidae
IHeptageniidae IHeliicopsychidae Thaumaleidae
Isonychiidae Hydropsychidae Tipulidae
I'Leptophlebiidae hydm TOTAL: 31
TOTAL:I 65 TOTAL:L
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Benthic Macroinvertebrate and Habitat Field Data Sheet

Station ID: Reach 1-D Ecoregion: Piedmont Land Use: Urban
[Field Team:  |ASO/MN Survey Reason. | Yr 4 Biomonitoring Start time:
IStream Name: |Snakeden Location: Reston, Virginia Finish time:
IDate. 4/10/2012 Latitude. 38°55'58" Longitude 77°21'01"
Stream Physiochemical Measurements
Instrument ID number: N/A pH: N/A
Temperature: N/A °C Conductivity: N/A uS/cm
Dissolved Oxygen: N/A mg/L Did instrument pass all post-calibration checks? N/A
If NO- which parameter(s) failed and action taken: N/A
Benthic Macroinvertebrate Collection
Method Used: Single Habitat (Riffle): Multi Habitat (Logs, Plants, etc.): X
Riffle Quality: Good X Marginal Poor None
Habitats Sampled: Riffle X Snags Banks: Vegetation X
# Jabs 12 7 1
Weather Observations .
Current Weather: Cloudy Clear X Rain/Snow Foggy
Recent Precipitation: Clear X Showers Rain Storms
Stream Flow: Low X Normal Above Normal Flood
Biological Observations
Periphyton 2 Salamanders 1 Other....
Filamentous Algae 0 Warmwater Fish 1 0= Not observed
Submerged Macrophytes 0 Coldwater Fish 0 1= Sparse
Emergent Macrophytes 0 Beavers 0 2= Common to Abundant
Crayfish 0 Muskrats 0 3= Dominant-
Corbicula 0 Ducks/Geese 0 abnormally high density where other taxa
unionidae 0 Snakes 0 are insignificant in relation to the dominant
Operculate Snails 0 Turtles 0 taxa. There c.an be situations where multiple
. taxa are dominant such as algae and snails
Non-operculate Snails 0 Frogs/Tadpoles 2
Notes
High Gradient Habitat Data
. Condition Catego
Habitat Parameter - - ___‘___gﬂ
e Optimal Suboptimal Marginal Poor Score
Greater than 70% of substrate
favorable for epifaunal 40-70% mix of stable habitat;
. colonization and fish cover; mix | well suited for full colonization P _—
1. Eplfaunal of snags, submerged logs, potential; adequate habitat for 2:;:)2; ::/l;(i:)af b::tablfs';at:::’ Less than 20% stable habitat;
Substrate/ Available |undercut banks, cobble, or other| maintainance of populations; " i Y lack of habitat is obvious;
. - desirable; substrate frequently N
Cover stable habitat and at stage to |presence of additional substrate disturbed or removed substrate unstable or lacking.
allow full colonization potential | in the form of newfall, but not !
(i.e. snags/logs that are not new|] yet prepared for colonization.
fall and not transient).
Score 20 19 18 17 16 15 14 12 12 11 i 9 8 7 & 54 3 2 10 18
Gravel, cobble, and boulder
' particles are 0-25% surrounded | Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
2. Embeddedness by fine sediment. Layering of particles are 25-50% particles are 50-75% particles are more than 75%
cobble provides diversity of surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
niche space.
Score 20 12 18 17 16 15 14 13 12 17 10 8 7 6 543210 18
All four velocity/depth regimes .
) . Only 3 of the 4 regimes present . .
Velocity/Depth present (slow-deep, slow (if fast-shallow is missing, score Only 2 of the 4 habitat regimes Dominated by 1 velocity/depth
. shallow, fast-deep, fast lower than if missing other present (if fast-shallow or slow- reqim ally slow-d
Regime shallow)(slow is <0.3m/s, deep ) g shallow are missing, score low).| €9™Me (usually slow-deep).
N regimes).
is >0.5 m).
20 19 18 17 16 15 14 13 12 1 10 9 7 € 5 4 22 10 15
—
Moderate deposition of new

Some new increase in bar

gravel, sand, or fine sediment

Heavy deposits of fine material,

) Little or no enlargement of N on old and new bars; 30-50% of | increased bar development;
4. Sediment islands or point bars and <5% of fs(::‘za‘:)orr;i’nz?etg;f:, 95":‘(/;2 the bottom affected; sediment | more than 50% of the bottom
Deposition the bottom affected by sediment of th,e bottom affe cteé- slight deposits at obstructions, changing frequently; pools
deposition. deposition in pool,s constrictions, and bends; almost absent due to
) moderate deposition of pools  |substantial sediment deposition.
prevalent.
Score 20 19 18 17 16 15 14 13 12 11 10 9 8 7 8 543210

17
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Condition Category

otal Score

Habitat Parameter - - :
Optimal Suboptimal Marglnal Poor Score
5. Channel Flow | \aerreaches base of DO | yater fls >75% of the availble| ~ Water fils 25-75% of the | Very itle water in channel and
. lower banks, and minimal ) o P ) "
. channel; or <25% of channel | availible channe!, and/or riffie mostly present as standing
status amount of channel substrate is X I
exposed. substrate is exposed. substrates are mostly exposed. pools.
Score 20 12 18 17 16 15 14 13 12 11 1098 7 243210 18
Some channelization present, |Channeliztion may be extensive;| Banks shored with gabion or
Channalization or dredgin usually in areas of bridge embankments or shoting cement; over 80% of the
6. Channel P 9 g abutments; evidence of past structures present on both stream reach channelized and
. absent or minimal; stream width L . o _
Alteration normal patiern channelization, i.e. dredging, | banks; and 40-80% of stream disrupted. Instream habitat
: may be present, but recent reach channelized and greatly altered or removed
channelization is not present. disrupted. entirely.
Score 20 19 18 17 16 15 14 13 12 11 10 9 3 6 542 2190 19
Occurrence of riffles relatively
frequent; ratio of distance
hetween riffles divided by width Oceurrence of riffles infrequent: Occasional riffle or bend; bottom Generally all flat water or
7. Frequenc f of the stream <7:1 {(generally 5 | —. S equ ' | contours provide some habitat; |  shallow riffies; poor habitat;
. q Yy O o N distance between riffles divided | ; o ) ; L
h to 7); variely of habitat is key. In by the width of the stream is distances between riffles divided] distance between riffles divided
Riffles streams where riffles are Y between 7 1o 15 by the width of the stream is | by the width of the stream is a
continuous, placement of ’ between 15 to 25. ratio of >25,
boulders or other large, natural
obstruction is important.
20 19 18 17 18 15 14 13 12 11 i0 9 8 8 4 3 2 0 19
Lo Unstabie; many eroded areas;
. erosBiz:ksrsbt:::f ;;IVL: f;ﬁzgt o Moderately stable; infrequent, | Moderately unstable; 30-60% of |  “raw” areas frequent along
8. Bank Stablllty M . small areas of erosion mostly bank reach has areas of straight sections and bends;
minimal; little potential for future o ; e i N . .
score each bank) o healed over. 5-30% of bank in | erosion; high erosion potential obvious bank sloughing; 60-
( problems. <5% of bank ; s o .
affected. reach has areas of erosion. during floods. 100% of bank has erosional
scars.
Score Left Bank 10 g 8 7 6 5 4 3 2 1 0 10
Score !%Ilghz' Bank 10 9 8 7 6 5 4 3 2 1 0 10
10
s!rﬁ::biah:: :Srég::;h:n d 70-90% of the streambank
9. Vegetation immediate rparian zone | Suraces coversd by RaIWe | 50,70, of the streambank Less than 50% of the
Protection (score covered by native vegetation, geti ! . | surfaces covered by vegetation; | streambank surfaces covered
) . plants is not well-represented, ) . Co o N
each bank) Note: including trees, understory distuption eviden but nat disruption obvious; patches of by vegetation; disruption of
. ) shrubs, or non-woody alf?ec?ir: full plani growih hare soil or closely cropped streambank vegetation is very
Determine left or macrophytes; vegetation ing Ul plant g | vegetation common; less than |  high; vegetation has been
- . . ] . ] potential to any great extent; . .
r|ght side by facmg disruption through grazing or more than one-half of the one-half of the potential plant removed to 5 centimeters or
d t mowing minimal or not evident; otential plarit stubble height stubble height remaining. less in average stubble height.
ownstream. almost all plants allowed to grow P part s 9
naturally. rernaining.
Score Left Bank 10 9 g8 7 6 5 4 3 2 1 0 10
Score f—?tghf Bank 10 @ 8 7 8 & 4 3 2 1 0 10
10. Riparian Widih of riparian zone >18 ) -
B meters; human activities (i.e. Width of riparian zone 12-18 Width of riparian zone 6-12 Width Of. fipenan zo.ne .<6
Vegetative Zone ;
g : . L o meters; little or no riparian
R parking lots, roadbeds, clear- | meters; human activities have | melers; human activities have vegetation due 1o hrnan
Width (score each | cus, 1awns, or crops) have not | impacted zone only minimally. |  impacted zone a great deal. 9 activities.
bank riparian zone) impacted zone. ’
Score Left Wk 10 8 g 7 & 5 4 3 2 1 0 10
Score Right Bank 10 @ g8 7 & 4 3 2 1 0 10
p— ?
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Job Name/# Snakeden-20003 Sample subsorted by: ASO, EJ, SG, KG . ’__.
Station ID: Reach 1-D Date Subsorted: 6/27/12 s,u}:}veﬂanqﬂc‘?
1€s and Solutions,
Stream Name: Snakeden # of Grids subsorted 7
Date Sampled: 4/10/12 Total # of subsorted insects: 112 Total # identified: 112
Sampling Method: Multihabitat Sample Identified by: ABR Date Identified: 10/10/12
Taxa Collected:
[Metopodldae Lepidostomatidae
Porifera ISpongilidae [Neoephemeridae JLeptoceridae
Ostracoda Junknown [Oligoneuridae jLimnephilidae
Flatworms | Tricladida [Psuedironidae [Molannidae
{Planariidae JPolymitarcyidae [Odontoceridae
Gastropoda JUnknown |Potamanthidae JPhilopotamidae
Limpets JAncylidae ISiphlonuridae [Phryganeidae
Shails |Immature IEicorythidae Eolycentropodidae
JLymnaeidae 1 Zygoptera  [Early Instar and/or damaged [Psychomyiidae
[Physidae [Calopterygidae JRyacophilidae
[Planoridae 1 [Coenagrionidae 1 [sericostomatidae
|Hydrobiidae Ikestidae [Uenoidae
[Pleuroceridae [Protoneuridae JLepidoptera |Early Instar and/or damaged
|Viviparidae Anisopteera [Early Instar and/or damaged | [Pyralidae
Bivalvia |Immature lAeshnidae Coleoptera |Early Instar and/or damaged
[Corbiculidae [Cordulegastridae [Chrysomelidae
|Sphaeriidae 1 Corduliidae I@rculionidae
JUnionidae JGomphidae [Dryopidae
Oligochaeta  JUnknown 46 JLibellulidae IDytiscidae
Lumbriculida | IMacromiidae [Elmidae
fLumbriculidae |Petaluridae |Gyrinidae
Tubificida | Igardullidae/Libelluidae IHaIipIidae
[Enchytracidae Plecoptera  [Early Instar and/or damaged [Helodidae
INaididae [Capniidae [Helophoridae
Tubificidae [Chloroperiidae [Hydraenidae
Haplotaxida JLeuctridae JHydrochidae
|Haplotaxidae Iﬂemouridae |Hydrophilidae
Leeches |Hirudinea Etoperlidae Emnichidae
[Emobdellidae [Periidae INoteridae
|Glossiphoniidae Perlodidae IPjephenidae
JHirudinidae |Pteronarcyidae JPtilodactylidae
[Pisciolidae ITieniopetewgidae Fcirtidae
Branchiobdellida |Branchiobdellidae JHemiptera  JEarly Instar and/or damaged IDiptera Early Instar and/or damaged
Copepoda |Unknown 3 Belostomatidae Iéthericidae
Decapoda [cambaridae JCorixidae |Blephariceridae
|Portunidae @astocoridae Iganaceidae
Shrimp | |Gerridae [Ceratopogonidae
[Palaemonidae Hebridae ICioaboridae
Isopoda Iﬂydrometridae |Chironomidae 57
Asellidae [Mesoveliidae Culicidae
Amphipoda [Naucoridae IDixidae
JCrangonyctidae |Nipidae @Iichopodidae
Gammaridae Iljotonectidae |Epididae
Talitridae JVelidae [Ephydridae
Water Mites Pleidae Muscidae
Hydracarina Neuroptera |Nymphomyiidae
Ephemeroptera | Early Instar and/or damaged | Sisyridae I@Iecorhynchidae
Acanthometropodidae ~ IMegaloptera [Psychodidae
Ameletidae [Corydalidae [Ptychopteridae
|Bastidae 2 I@dae Sciomyzidae
|Baetiscidae Trichoptera JEarly Instar and/or damaged Simuliidae
|Behningiidae LBranchycentridae Stratiomyidae
[Caenidae [Calamoceratidae Syrphidae
lEphemerelIidae I%sosomatidae Tabanidae
Ephemeridae |Goeridae Tanyderidae
[Heptageniidae [Heliicopsychidae Thaumaleidae
Isonychiidae Hydropsychidae Tipulidae
}Leptophlebiidae IHydroptiIida TOTAL; 57
TOTAL:I 54 TOTALIL 1
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Benthic Macroinvertebrate and Habitat Field Data Sheet

Station ID: Reach 1-E Ecoregion: Piedmont Land Use: Urban
Field Team:  JASO/MN Survey Reason]Yr 4 Biomonitoring Start time
Stream Name: |Snakeden Location Reston, Virginia Finish time:
Date: 4/10/2012 Latitude: 35°55'58" Longitude 77°21'01"
Stream Physiochemical Measurements
Instrument ID number: N/A pH: N/A
Temperature: N/A °C Conductivity: N/A uS/cm
Dissolved Oxygen: N/A mg/L Did instrument pass all post-calibration checks? N/A
If NO- which parameter(s) failed and action taken: N/A
Benthic Macroinvertebrate Collection
Method Used: Single Habitat (Riffle) Multi Habitat (Logs, Plants, etc.) X
Riffle Quality: Good X Marginal Poor None
Habitats Sampled: Riffle X Snags Banks Vegetation
# Jabs: 19 1
Weather Observations
Current Weather Cloudy Clear X Rain/Snow Foggy
Recent Precipitation Clear X Showers Rain Storms
Stream Flow Low X Normal Above Normal Flood
Biological Observations
Periphyton 2 Salamanders 0 Other....
Filamentous Algae 2 Warmwater Fish 0 0= Not observed
Submerged Macrophytes 0 Coldwater Fish 0 1=Sparse
Emergent Macrophytes 0 Beavers 0 2= Common to Abundant
Crayfish 0 Muskrats 0 3= Dominant-
Corbicula 0 Ducks/Geese 0 abnormally high density where other taxa
unionidae 0 Snakes 0 are insignificant in relation to the dominant
Operculate Snails 0 Turtles 0 taxa. There c.an be situations where muljclple
. _— taxa are dominant such as algae and snails
Non-operculate Snails 0 Frogs/Tadpoles 1
Notes
High Gradient Habitat Data
Condition Catego
: on
Habitat Parameter - - — :
Optimal Suboptimal Marginal Poor Score
Greater than 70% of substrate
favorabile for epifaunal . _—
colonization and fish cover; mix :vg: ::ﬁ;g'?;;j:iﬂ;:;gﬁﬁ
1. Eplfaunal of snags, submerged logs, potential; adequate habitat for 20'49% mnx.of .sfable habitat; Less than 20% stable habitat;
. undercut banks, cobble, or o o habitat availability less than . .
Substrate/ Available N maintainance of populations; N X lack of habitat is obvious;
other stable habitat and at itional desirable; substrate frequently )
Cover stage to allow full colonization pfesence of additional substrate disturbed or removed. substrate unstable or lacking.
o in the form of newfall, but not
potential (i.e. snags/logs that et prepared for colonization,
are not new fall and not yetprep .
transient).
Score 20 19 18 i7 16 15 14 13 12 11 10 g8 7 & 54 3210 17
Gravel, cobble, and boulder
particles are 0-25% surrounded| Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
2. Embeddedness by fine sediment. Layering of particles are 25-50% particles are 50-75% particles are more than 75%
cobble provides diversity of surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
niche space.
Score 20 18 18 17 16 1£ 14 13 12 11 10 8 7 5 4 3 2 1 18
All four velocity/depth regimes .
Only 3 of the 4 regimes present . .
H present (slow-deep, slow- y g b Only 2 of the 4 habitat regimes . "
Veloc“YIDepth shallow, fast-deep, fast u flzitesrllzgiv:fl:q?snssiSIng;:::re present (if fast-shallow or slow- D;m;;a;e(gsby |1| v;l;‘;citg(/edegth
Regime shallow)(slow is <0.3m/s, deep 5 ng shallow are missing, score low).| "9 ualy slow-deep).
. regimes).
is >0.5 m).
Score 20 19 18 7 16 15 14 13 12 14 10 9 8 7 543210 15
R—
Moderate deposition of new
. . gravel, sand, or fine sediment | Heavy deposits of fine material,
) Little or no enlargement of § O::::;:e:;g:refar zfn';:::el on old and new bars; 30-50% of| increased bar development;
4. Sediment islands or point bars and <5% sand, or fi,ne e d!i/me t: 5_3W’ the bottom affected; sediment | more than 50% of the bottom
Deposition of the bottom affected by § ol ° deposits at obstructions, changing frequently; pools
p ) ” of the bottom affected; slight "
sediment deposition. deposition in pools constrictions, and bends; almost absent due to
’ moderate deposition of pools |substantial sediment deposition.
prevalent.
Score 20 19 18 17 186 15 14 183 i2 11 10 9 8 7 & 54 3210 16
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Condition Category

Habitat Parameter - - =
Optimal Suboptimal Margmal Poor Score
5. Channel Flow v'l’:‘:v‘:’r's:s::‘sa?;sri;firzgh Water fills 75% of the availible| ~ Waler fills 25-75% of the | Very fttle water in channe! and
amount of char:nnel subsirate is channel; or <25% of channel |} availible channel, and/or riffle mostly present as standing
status exposed substrate is exposed. substrates are mostly exposed. pools.
Score 20 19 18 17 18 15 14 13 12 11 10 8 § 7 6 543210 17
Some channelization present, Channeliztion may be Banks shored with gabion or
Channelization or dredain usually in areas of bridge extensive; embankments or cement; over 80% of the
6. Channel absent or minimal: strean? w? i abutments; evidence of past | shoring structures present on | stream reach channelized and
Alteration normal e;ttem channelization, i.e. dredging, both banks; and 40-80% of disrupted. instream habitat
P ) may be present, but recent streamn reach channelized and greatly altered or removed
channelization is not present. disnupted. entirely.
Score 20 19 18 16 15 14 13 11 10 § 7 8 5 4 3 2 0 19
Occurrence of riffles relatively
frequent; ratio of distance
between riffles divided by width Occurrence of riffles infrequent: Occasional riffle or bend; Generally all flat water or
7 Frequency of of the stream <7:1 {generally 5 distance between riffles d?vi decj bottorn contours provide some | shallow riffles; poor habitat;
' . to 7); variely of habitat is key. In by the width of the stream Is habitat; distances between | distance between riffles divided
Riffles streams where riffles are y between 716 15 fiffles divided by the width of the| by the width of the stream is a
continuous, placement of : stream is between 15 to 25. ratio of >25.
boulders or other large, natural
obstruction is important.
20 19 18 17 16 15 14 13 12 11 10 9 3 7 6 54 3 2 10 19
o Unstable; many eroded areas;
- e::igisosrtzg:?k' g:ﬁfxﬁg nt Moderately stable; infrequent, | Moderately unstable; 30-60% of|  “raw" areas frequent along
8. Bank Stablhty or minimal: litie potential for small areas of erosion mostly bank reach has areas of straight sections and bends;
(score each bank) future robl:ams 25,7 of bank healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
P affec;e " ? reach has areas of efosion. during floods. 100% of bank has erosional
. scars.
Score Left Bank 10 9 7 6 5 4 3 2 1 0 9
Score Right Bank i0 9 8 7 & 5 4 3 2 1 0 9
Sl
More than 0% of the 70-90% of the streambank
R streambank surfaces and .
9. Vegetation immediate riparian zone f;‘”;‘;:i:°;&’i‘::‘$:;”; 50-70% of the streambank Less than 50% of the
Protection (score covered by native vegetation, g ) ! _ |surfaces covered by vegetation;| streambank surfaces covered
: N plants is not well-represented; - . S " o y
each bank) Note: including trees, understory disruption evident but not disruption obvious; patches of by vegetation; disruption of
R shrubs, or non-woody affecting full plant growth bare soil or closely cropped | streambank vegetation is very
Determine left or macrophytes; vegetation stental tgo an p rea% extent; | vegetation common; iess than | - high; vegetation has been
right side by facing | disruption through grazing or pmor; than o:e?half of the * | one-half of the potential plant | removed to 5 centimeters or
downstream. mt;mri :Irlus::rl“osr ;Ic: i::jd;nt; potential plant stubble height stubble height remaining. less in average stubble height.
grow naturally. remaining.
Score Left Bank 10 9 8 7 6 4 3 2 1 C 9
Score Right Bank 10 9 i & 5 4 3 2 1 0 9
10. Riparian Width of riparian zane >18 Width of riperian zone <6
Vegetative Zone meters; human activities (i.e. Width of riparian zone 12-18 Width of riparian zone 6-12 meters: litile or no riparian
parking lots, roadbeds, clear- | meters; human activities have | meters; human activities have - P
= 9 vegetation due to human
Width (score each | cus, lawns, or crops) have not | impacted zone only minimally. | impacted zone a great deal. activilies
bank riparian zone) impacted zone. )
Score Lefl Bank 10 9 8 7 6 5 4 3 2 1 0 8
Score Right Bank -10 8 B 7 6 5 4 3 2 1 0 10
— -
Total Score 175




WSSI BENTHIC MACROINVERTEBRATE BENCH SHEET

Job Name/# Snakeden-20003 Sample subsorted by: BC, SG, EJ
Station ID: Reach 1-E Date Subsorted 8/14/12 Stuy — e
‘es and Solutions,
Stream Name- Snakeden # of Grids subsorted 6
Date Sampled: 4/10/12 Total # of subsorted insects: 120 Total # identified: 120
Sampling Method: Multihabitat Sample Identified by: ABR Date Identified: 10/10/12
Taxa Collected:
@etopodldae Lepidostomatidae
Porifera lSpongflidae INeoephemeridae JLeptoceridae
Ostracoda JUnknown [Oligoneuridae JLimnephilidae
Flatworms [Tricladida [Psuedironidae [Molannidae
JPlanariidae [Polymitarcyidae [Odontoceridae
Gastropoda Junknown JPotamanthidae JPhilopotamidae
Limpets JAncylidae Siphlonuridae [Phryganeidae
Snails [immature Tricorythidae [Polycentropodidae
ILymnaeidae Zygoptera  [Early Instar and/or damaged [Psychomyiidae
[Physidae [Calopterygidae |Ryacophilidae
[Planorbidae 4 [Coenagrionidae [Sericostomatidae
[Hydrobiidae JLestidae JUenoidae
|Pleuroceridae Iimoneuridae Lepidoptera |Eiﬂy Instar and/or damaged
|Viviparidae Anisopteera IEarIy Instar and/or damaged |Plalidae
Bivalvia |Immature I&shnidae Coleoptera IEarIy Instar and/or damaged
Corbiculidae [Cordulegastridae JChrysomelidae
ISphaeriidae [Corduliidae [Curculionidae
fUnionidae JGomphidae [Dryopidae
Oligochaeta Unknown 70 JLibellulidae [Dytiscidae
Lumbriculida  § [Macromiidae Elmidae
JLumbriculidae [Petaluridae |Gyrinidae
Tubificida N [Corduliidae/Libelluidae [Haliplidae
|Enchytracidae Plecoptera  [Early Instar and/or damaged [Helodidae
Naididae ICapniidae [Helophoridae
Tubificidae [Chloroperlidae JHydraenidae
Haplotaxida JLeuctridae fHydrochidae
JHaplotaxidae Nemouridae [Hydrophilidae
Leeches JHirudinea I@peﬂidae JLimnichidae
JErpobdeliidae {Perlidae [Noteridae
|Glossiphoniidae Perlodidae JPsephenidae
JHirudinidae [Pteronarcyidae [Ptilodactylidae
[Pisciolidae %niopeterygidae Scirtidae
Branchiobdellida |Branchiobde|lidae Hemiptera  JEarly Instar and/or damaged Diptera Early Instar and/or damaged
Copepoda JUnknown [Belostomatidae Athericidae
Decapoda |gambaridae Erixidae Blephariceridae
JPortunidae [Gelastocoridae Canaceidae
Shrimp I |Gerridae [Ceratopogonidae
[Palaemonidae [Hebridae JChoaboridae
Isopoda [Hydrometridae [Chironomidae 43
Asellidae IMesoveliidae [Culicidae
Amphipoda Naucoridae IDixidae
Crangonyctidae Mepidae Mchopodidae
IGammaridae Notonectidae |Epididae
Talitridae Veliidae [Ephydridae
Water Mites Pleidae [Muscidae
Hydracarina |Neuroptera L mymphomyiidae
Ephemeroptera | Early Instar and/or damaged | |§isyridae IPilecorhynchidae
Acanthometropodidae ~ |Megaloptera | JPsychodidae
Ameletidae {Corydalidae [Ptychopteridae
Baetidae 1 Sialidae Sciomyzidae
|Baetiscidae Trichoptera I'EiTylnstar and/or damaged Simuliidae
[Behningiidae [Branchycentridae Stratiomyidae
|Caenidae [Calamoceratidae Syrphidae
|Ephemerellidae Iglossosomatidae Tabanidae
[Ephemeridae {Goeridae Tanyderidae
|Heptageniidae Miicopsychidae Thaumaleidae
Isonychiidae Hydropsychidae Tipulidae
lLeptophlebiidae I@rom 43
TOTAL] 77 TOTAL| ~0] TOTAL:
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Station ID: Reach 1-F Ecoregion: Piedmont Land Use: Urban
Field Team: ASO/MN Survey Reason]Yr 4 Biomonitoring Start time.
: |Snakeden Location: Reston, Virginia Finish time:
4/10/2012 Latitude: 38°55'58" Longitude 77°21'01"
Stream Physiochemical Measurements
Instrument ID number: N/A pH: N/A
Temperature: N/A °C Conductivity: N/A uS/cm
Dissolved Oxygen: N/A mg/L Did instrument pass all post-calibration checks? N/A
If NO- which parameter(s) failed and action taken: N/A
Benthic Macroinvertebrate Collection
Method Used: Single Habitat (Riffle) Multi Habitat (Logs, Plants, etc.) X
Riffle Quality: Good X Marginal Poor None
Habitats Sampled: Riffle X Snags Banks X Vegetation X
# Jabs: 16 1
Weather Observations
Current Weather Cloudy X Clear X Rain/Snow Foggy
Recent Precipitation Clear X Showers Rain Storms
Stream Flow Low X Normal Above Normal Flood
Biological Observations
Periphyton 3 Salamanders 1 Other....
Filamentous Algae 3 Warmwater Fish 0 0= Not observed
Submerged Macrophytes 0 Coldwater Fish 0 1= Sparse
Emergent Macrophytes 0 Beavers 0 2= Common to Abundant
Crayfish 0 Muskrats 0 3= Dominant-
Corbicula 0 Ducks/Geese 0 abnormally high density where other taxa
unionidae 0 Snakes 0 are insignificant in relation to the dominant
Operculate Snails 0 Turtles _0 - taxa. There c'an be situations where mul.tiple
. taxa are dominant such as algae and snails
Non-operculate Snails 0 Frogs/Tadpoles 2
Notes
High Gradient Habitat Data
Habitat Parameter - - &Mﬂ
Optimal Suboptimal Marginal Poor
Greater than 70% of substrate
favorable for epifaunal

1. Epifaunal

colonization and fish cover; mix
of snags, submerged logs,
undercut banks, cobble, or

40-70% mix of stable habitat;
well suited for full colonization
potential; adequate habitat for

20-40% mix of stable habitat;
habitat availability less than

Less than 20% stable habitat;

Substrate/ Available other stable habitat and at pr:sa::\t;n;naczd?:ignogus'zﬁz?;te desirable; substrate frequently st::_ ;fehtjar:);::a:: glr)‘lg?;(?rig
Cover s;:tgec;ttiz la(lik;w sf:l; g:;%rgzat:c;;\ in the form of newfal, but not disturbed or removed.
are not héw fall and not yet prepared for colonization.
transient).
Score 20 19 18 17 16 5 14 13 12 11 10 8 7 6 4 22190 15
Gravel, cobble, and boulder
particles are 0-25% surrounded{ Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
2. Embeddedness by fine sediment. Layering of particles are 25-50% particles are 50-75% particles are more than 75%
cobble provides diversity of surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
niche space.
Score 20 19 18 17 18 15 14 13 12 11 9 8 7 6 54 22190 18
——
All four velocity/depth regimes .
; ) . Only 3 of the 4 regimes present ; .
Velocnyl Depth present (slow-deep, slow. (if fast-shallow is missing, score Only 2 °f. the 4 habitat regimes Dominated by 1 velocity/depth
g shallow, fast-deep, fast lower than if missing other present (if fast-shallow or slow- regime (usually slow-deep). -
Regime shallow)(slow is <0.3m/s, deep regimes) shallow are missing, score low). Y P)-
is >0.5 m). :
Scoie 20 19 18 17 © 15 14 13 12 19 10 9 8 7 6 5 42 2 0 14

4. Sediment

Little or no enlargement of
islands or point bars and <5%

Some new increase in bar
formation, mostly from gravel,
sand, or fine sediment; 5-30%

Moderate dep&ﬁon of new
gravel, sand, or fine sediment
on old and new bars; 30-50% of
the bottom affected; sediment

Heavy deposits of fine material,
increased bar development;
more than 50% of the bottom

Deposition of the bottom affected by -~ deposits at obstructions, changing frequently; pools
P sediment deposition. of thz::g;:;:?:gsg’:"gm constrictions, and bends; almost absent due to
: moderate deposition of pools |substantial sediment deposition.
prevalent.
Score 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 543210

19
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9. Vegetation

Protection (score
each bank) Note:
Determine left or
right side by facing

streambank surfaces and
immediate riparian zone
covered by native vegetation,
including trees, understory
shrubs, or non-woody
macrophytes; vegetation
disruption through grazing or

mowing minimal or not evident;

surfaces covered by native
vegetation, but one class of
plants is not well-represented;
disruption evident but not
affecting full piant growth
potentiai to any great extent;
more than one-half of the
potential plant stubble height

50-70% of the streambank

bare soil or closely cropped

stubble height remaining.

surfaces covered by vegetation;
disruption obvious; patches of

vegetation common; less than
one-half of the potential plant

Less than 50% of the
streambank surfaces covered
by vegetation; disruption of
streambank vegetation is very
high; vegetation has been
removed to 5 centimeters or
less in average stubble height.

Habitat Parameter Condition Catego —
——————— Optimal Suboptimal Marginal Poor Score
5. Channel Flow “{:\}g;g:ﬁ::sa':f;;fi:g‘l" Water fills >75% of the availible| ~ Water fills 25-75% of the | Very little water in channel and
! amount of charvlnel substrate is channel; or <25% of channel | availible channel, and/or riffle mostly present as standing
status u substrate is exposed, substrates are mostly exposed. pools.
exposed.
20 19 18 17 16 15 14 13 11 10 9 8 7 6 543210 14
Some channelization present, Channeliztion may be Banks shored with gabion or
Channelization or dredain usually in areas of bridge exiensive; embankments or cement, over 80% of the
6. Channel absent or mini:nal- strean? W|g | 2outments; evidence of past | shoring structures present on | stream reach channelized and
i § channelization, i.e. dredging, both banks; and 40-80% of disrupted. Instream habitat
Alteration normal pattern. 9
: may be present, but recent | stream reach channelized and greatly attered or removed
channelization is not present. disrupted. entirely.
Score 20 19 18 17 16 16 14 13 12 11 10 ¢ 8 7V & 54 32 10 19
Qccurrence of riffles relatively
frequent; ratio of distance
between riffles divided by width Occurrence of riffles infrequent: Occasional riffle or bend; Generally all flat water or
7 Frequency of of the stream <7:1 (generally 5 distance beiween riffles d?vi ded’ bottom contours provide some |  shallow riffles; poor habitat;
: . to 7); variety of habitat is key. in by the widih of the stream is habitat; distances between | distance between riffles divided
Riffles streams where riffles are v betwesn 716 15 riffies divided by the width of the] by the width of the stream is a
continuous, placement of ’ stream is between 15 1o 25. ratio of >25.
boulders or other large, natural
obstrugtion is important.
Score 20 19 18 16 i5 14 13 12 i1 9 8 7 6 543210 19
o Unstable; many eroded areas;
. eg;gﬁsoitggfé fa\;:Sf:zi:efm Moderately stable; infrequent, |Moderately unstable; 30-60% of|  “raw" areas frequent along
8. Bank Stability o minimat: litle potential for | 52l areas of erosion mostly bank reach has areas of straight sections and bends;
(score each bank) future probléms 25% of bank healed over. 5-30% of bank in | erosion; high erasion potential | obvious bank sloughing; 60-
affecie d reach has areas of erosion. during floods. 100% of bank has erosional
. scars.
10 @ B 7 [} 5 4 -2 2 1 0 10
Score Right Bank ic 9 8 7 & 5 4 3 Z 0 10
5
More than 80% of the 70-90% of the streambank

downstream. aimost all plants allowed to st
remaining.
grow naturally.
Score Left Bank 10 9 3 7 6 5 4 3 z 1 0 10
Score Right Bank 10 9 3 7 6 5 4 3 2 1 0 10
10. Riparian Width of riparian zone >18 Width of rierian zone <6
Vegetative Zone meters; human activities (i.e. | Width of riparian zone 12-18 Width of riparian zone 6-12 meters: Iittlz o N riparian
. parking lots, roadbeds, clear- | meters; human activities have | meters; human activities have ve ela;tion due to hfman
Width (score each | cus, lawns, or crops) have nat | impacted zone only minimally. | impacted zone a great deal. g activifles
bank riparian zone) impacted zone. )
Score Left Bank 10 9 8 7 6 5 4 3 2 1 0 9
Score r’-?lghi Bank 10 8 8 7 & 5 4 3 2 1 0 10
Total Score 177




WSSI BENTHIC MACROINVERTEBRATE BENCH SHEET

Job Name/# Snakeden-20003 Sample subsorted by: BC,SG,KG P —
Station ID: Reach 1-F Date Subsorted: 8/13/12 Son d’jes et an» oy
and Solutions:
Stream Name: Snakeden # of Grids subsorted 4
Date Sampled: 4/10/12 Total # of subsorted insects: 118 Total # identified: 101
Sampling Method: Multihabitat Sample Identified by: ABR Date Identified: 10/10/12
Taxa Collected:
[I\Tetretopodldae epidostomatidae
Porifera |Spongillidae Moephemeridae ILeptoceridae
Ostracoda Unknown [Oligoneuridae JLimnephilidae
Flatworms Tricladida [Psuedironidae [Molannidae
Planariidae l@lymitarcyidae lOdontoceridae
Gastropoda Unknown JPotamanthidae JPhilopotamidae
Limpets Ancylidae Siphlonuridae |Phryganeidae
Snails Immature Tricorythidae |Polycentropodidae
|Lymnaeidae Zygoptera  JEarly Instar and/or damaged IPsychomyiidae
{Physidae [Calopterygidae JRyacophilidae
[Planomidae [Coenagrionidae {Sericostomatidae
[Hydrobiidae JLestidae {Uenoidae
|Pleuroceridae Erotoneuridae JLepidoptera IEaﬂy Instar and/or damaged
JViviparidae Anisopteera [Early Instar and/or damaged H | [Pyralidae
Bivalvia IImmature Aeshnidae Coleoptera Bly Instar and/or damaged
[Corbiculidae [Cordulegastridae [chrysomelidae
ISphaeriidae Corduliidae ICurcuIionidae
Junionidae JGomphidae {Dryopidae
Oligochaeta  JUnknown 51 |Libellulidae [Dytiscidae
Lumbricufida | [Macromiidae [Eimidae
JLumbriculidae [Petaluridae |Gyrinidae
Tubificida | [Cordullidae/Libelluidae JHaliplidae
|Enchytraeidae Plecoptera Brly Instar and/or damaged IHelodidae
INaididae [Capniidae [Helophoridae
Tubificidae [Chloroperiidae [Hydraenidae
Haplotaxida JLeuctridae JHydrochidae
Haplotaxidae INemouridae JHydrophilidae
Leeches JHirudinea JPeltoperiidae [Limnichidae
[Emobdellidae Perlidae Noteridae
[Glossiphoniidae [Perlodidae [Psephenidae
JHirudinidae JPteronarcyidae [Ptilodactylidae
[Pisciolidae Ila:niopetewgidae Iiinidae
Branchiobdellida LBranchiobdeIIidae [Hemiptera JEarly Instar and/or damaged IDiptera Early Instar and/or damaged
Copepoda JUnknown |Belostomatidae JAthericidae
Decapoda [Cambaridae Corixidae |Blephariceridae
{Portunidae Gelastocoridae [Canaceidae
Shrimp I Gerridae [Ceratopogonidae
Palaemonidae Hebridae |Choaboridae
Isopoda JHydrometridae [Chironomidae 50
Asellidae Msoveliidae |Culicidae
Amphipoda INaucoridae Dixidae
Crangonyctidae Imapidae |Do|ichopodidae
Gammaridae [Notonectidae [Epididae
Talitridae JVelidae |Ephydridae
Water Mites Pleidae [Muscidae
Hydracarina Neuroptera L Mphomyiidae
Ephemeroptera | Early Instar and/or damaged I @yridae |Pe|ecorhynchidae
Acanthometropodidae IMegaloptera i [Psychodidae
Ameletidae [Corydalidae JPtychopteridae
|Bastidae I%lidae Sciomyzidae
l@tiscidae Trichoptera |Early Instar and/or damaged Simuliidae
|Behningiidae IEranchycentridae Stratiomyidae
|Caenidae @amoceratidae Syrphidae
|Ephemerellidae Glossosomatidae Tabanidae
[Ephemeridae Goeridae Tanyderidae
IHeptageniidae IHeliicopsychidae Thaumaleidae
Isonychiidae Hydropsychidae Tipulidae
I'Leptophlebiidae IHydroptiIida TOTAL;| 50
TOTAL| 51 TOTAL:l of
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Station ID: Reach 2-A Ecoregion: Piedmont Land Use Urban
JField Team. ASO/MN Survey ReasonjYr 4 Biomonitoring Start time
IStream Name: |Snakeden Location Reston, Virginia Finish time:
Igate. 4/11/2012 Latitude: 38°55'58" Longitude 77°21'01"
Stream Physiochemical Measurements
Instrument ID number: N/A pH: N/A
Temperature: N/A °C Conductivity: N/A uS/cm
Dissolved Oxygen: N/A mg/L Did instrument pass all post-calibration checks? N/A
If NO- which parameter(s) failed and action taken: N/A
Benthic Macroinvertebrate Collection
Method Used: Single Habitat (Riffle) Multi Habitat (Logs, Plants, etc.) X
Riffle Quality: Good X Marginal Poor None
Habitats Sampled: Riffle X Snags Banks X Vegetation X
# Jabs: 18 2
Weather Observations
Current Weather Cloudy X Clear Rain/Snow Foggy
Recent Precipitation Clear X Showers Rain Storms
Stream Flow Low X Normal Above Normal Flood
Biological Observations
Periphyton Salamanders Other....
Filamentous Algae 3 Warmwater Fish 0= Not observed
Submerged Macrophytes Coldwater Fish 1= Sparse
Emergent Macrophytes Beavers 2= Common to Abundant
Crayfish Muskrats 3= Dominant-
Corbicula Ducks/Geese abnormally high density where other taxa
unionidae Snakes are insignificant in relation to the dominant
Operculate Snails Turtles taxa. There c.an be situations where mul.tlple
. _— taxa are dominant such as algae and snails
Non-operculate Snails Frogs/Tadpoles
Notes
High Gradient Habitat Data
Condition Category
Habitat Parameter - - S n
Optimal Suboptimal Marginal Poor Score
Greater than 70% of substrate
favorable for epifaunal o —
colonization and fish cover; mix ;2;'7 gu:er;';(offf;:ﬂ;:ia; '::;_‘I
H 1/ i itat:
1. Eplfaunal ZLZZ?CQL: :::'2 e;%iillgg:; potential; adequate habitat for 2'?; :)ga/: ::I':ig b::;b::s';att:;?:’ Less than 20% stable habitat;
Substrate/ Available - ; maintainance of populations; e lack of habitat is obvious;
other stable habitat and at - desirable; substrate frequently N
Cover stage to allow full colonization presence of additional substrate disturbed or removed substrate unstable or lacking.
s in the form of newfall, but not :
potential (i.e. snags/logs that t prepared for colonization
are not new fall and not yetprep: .
transient).
Score 20 18 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 210 15
Gravel, cobble, and boulder
particles are 0-25% surrounded| Gravel, cobble, and boi ilder Gravel, cobble, and boulder Gravel, cobble, and boulder
2. Embeddedness | by fine sediment. Layering of particles are 25-50¢ 5 particles are 50-75% particles are more than 75%
cobble provides diversity of surrounded by fine sediinent. | surrounded by fine sediment. | surrounded by fine sediment.
niche space.
Scoie 20 19 18 17 185 14 13 12 11 10 8 7 6 543210 16
All four velocity/depth regimes .
) ) . Only 3 of the 4 regimes present " .
Velocntyl Depth present (slow-deep, slow (if fast-shallow is missing, score Only 2 Of. the 4 habitat regimes Dominated by 1 velocity/depth
A shallow, fast-deep, fast lower than if missing other present (if fast-shallow or slow- regime (usually slow-d
Regime shallow)(slow is <0.3m/s, deep ) g shallow are missing, score low).| "9 (usually slow-deep).
R regimes).
is >0.5 m).
Score 20 19 18 17 16 - 15 14 13 12 1 10 9 8 7 8 542210 15
p—

Some new increase in bar

gravel, sand, or fine sediment

S,
Moderate deposition of new

Heavy deposits of fine material,

. Little or no enlargement of . on old and new bars; 30-50% of| increased bar development;
4. Sediment islands or point bars and <5% ;er?:jat:)?r;;nzosset(;‘i(r:nrgn"t]- %l:;\(/;/l; the bottom affected; sediment | more than 50% of the bottom
Deposition of the bottom affected by of th,e botiom affe cted" slight deposits at obstructions, changing frequently; pools
sediment deposition. deposition in pool's constrictions, and bends; almost absent due to
: moderate deposition of pools |substantial sediment deposition.
prevalent.
Score 20 12 18 17 16 i5 14 13 12 11 10 ¢ 8 7 8 5 4 3 2 0

16
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Benthic Macroinvertebrate and Habitat Field Data Sheet

Condition Catego

Total Score

Habitat Parameter - - :
—— Optimal Suboptimal - Magmal Poor Score
5. Ch I1FI Water reaches base of both 0 s 759, of the availible| ~ Waler fills 25-75% of the | Very littie water in channel and
. anne ow lower banks, and minimal o o 4 i
amount of channel substrate is channel; or <25% of channel | availible channel, and/or riffle mostly present as standing
status exposed substrale is exposed. substrates are mostly exposed. pools.
Score 20 19 18 17 16 - 15 14 13 12 it g 8 7 6 54 32 10 17
Some channelization present, Channeliztion may be Banks shored with gabion or
6. Ch | Channelization or dredging usually in argas of bridge extgnswe; embankments or cement; over 80% of the
. anne absent or minimal: stream width abutments; evidence of past { shoring structures present on | stream reach channelized and
Alteration normal e;nem channelization, i.e. dredging, both banks; and 40-80% of disrupted. {nstream habitat
P . may be present, but recent | stream reach channelized and greatly altered or removed
channelization is not present. disrupted. entirely.
20 19 18 17 18 14 13 1 9 8 7 6 5 4 32120 19
Occurrence of riffles relatively
frequent; ratio of distance
between riffles divided by width Oceurrence of riffles infrequent; Cccasional riffle or bend; Generally all flat water or
7. Frequency of of tl'{e stateam <7:1 A(ge!'\erally 5 distance between riffles divided boﬂor.n con!ours provide some .shallow riffles; poor hab.n.'_at;
. to 7); variety of habitat is key. In by the width of the stream is habitat; distances between | distance between riffies divided
Riffles streams where riffles are Y oetweon 7 o 15 riffles divided by the width of the| by the width of the stream is a
continuous, placement of ! stream is between 15 to 25. ratio of »25.
boulders or other large, natural
obstruction is important.
20 19 18 17 16 15 14 13 12 11 10 9 8 7 € 54 2210 18
o Unstable; many ercded areas;
Ba_nks stable; e\{ldence of Moderately stable; infrequent, | Moderately unsiable; 30-60% of| “raw” areas frequent along
8. Bank Stabilit erosion or bank failure absent . . .
. y L " small areas of erosion mostly bank reach has areas of straight sections and bends;
or minimal; little potential for o : S ] , ) L
(score each bank) future problems. <% of bank healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
affacted reach has areas of erosion. during floods. 100% of bank has erosional
. scars.
Score Left Bank 10 9 8 6 5 4 2 1t 0 10
Score Rlc.;ht Bank 10 9 8 7 6 5 4 3 2 1 0 10
St::g::;::: :?:;i;h:n g 70-90% of the streambank
9. Ve_getatlon immediate riparian zone ::ﬁ;izi:o;;rii:g;:gv; 50-70% of the streambank Less than 50% of the
Protection (sco re covered by native vegetation, get: ; surfaces covered by vegetation;| streambank surfaces covered
X - plants is not well-represented; . . o L N
each bank) Note: including trees, understory disruption evident but niot disruption ohvious; patches of by vegetation; disruption of
. shrubs, or non-woody affecting full plant growth bare soil or closely cropped streambank vegetation is very
Determine left or macrophytes; vegetation otentia|l ?o :n p areagtl extent: | vegetation common; less than | - high; vegetation has been
right side by facing disruption through grazing or P more than o:e?hali of the * | one-half of the potential plant | removed to 5 certimeters or
downstream. mc;nnnllgs {naI]Tlgl‘:rl\ 'c: :||°<: ::;d:)m; potential plant stubble height stubble height remaining. less in average stubble height.
grow naturally. remaining.
Score Left Bank 109 8 7 & 5 4 3 2 1 0 10
Score Righi Bank 10 9 8 7 & 5 4 3 2 1 0 10
10. Riparian Wictth of riparian zone 18 Width of riperi 6
vegetative Zone meters; human activities (i.e. | Width of riparian zone 12-18 Width of riparian zone 6-12 meters: litllz ora:ozgne <
. parking lots, roadbeds, clear- | meters; human activities have | meters; human activities have veget ’“ n due b hpanan
Width (score each outs, lawns, or crops) have not | impacted zone only minimally. | impacted zone a great deal. getatio . ue 0 fluman
. . . activities.
bank riparian zone) impacted zone.
Score Left Bank 10 9 3 [ 5 4 3 Z 1 O 8
Score Right Bank 10 & B 7 6 4 3 2 1 0 10
174




WSSI BENTHIC MACROINVERTEBRATE BENCH SHEET

Job Name/# Snakeden-20003 Sample subsorted by: BC, SG, KG —— P
Station ID: Reach 2-A Date Subsorted: 8/22/12 Smd; etiag C,
S and Solutionss
Stream Name: Snakeden # of Grids subsorted 2
Date Sampled: 41112 Total # of subsorted insects: 116 Total # identified: 127
Sampling Method: Multihabitat Sample Identified by: ABR Date Identified: 10/10/12
Taxa Collected:
I&etretopodldae I'L;.pidostomatndae
Porifera |Spongillidae I@phemeridae |Leptoceridae
Ostracoda JUnknown [Oligoneuridae JLimnephilidae
Flatworms [Tricladida - [Psuedironidae [Molannidae
JPlanariidae JPolymitarcyidae JOdontoceridae
Gastropoda Junknown [|Potamanthidae [Philopotamidae
Limpets JAncylidae Siphlonuridae [Phryganeidae
Snails |Immalure Tricorythidae |Po|ycentropodidae
|Lymnaeidae Zygoptera  |Early Instar and/or damaged E’sychomyiidae
[Physidae JCalopterygidae |Ryacophilidae
Planorbidae I@enagrionidae Sericostomatidae
[Hydrobiidae |Lestidae JUenoidae
|Pleuroceridae moneuridae Lepidoptera IEarIy Instar and/or damaged
|Viviparidae Anisopteera [Early Instar and/or damaged | [Pyralidae
Bivalvia [immature JAeshnidae JColeoptera [Early Instar and/or damaged
Corbiculidae Iﬂdulegastridae IChrysomelidae
ISphaeriidae [Corduliidae [Curculionidae
Junionidae JGomphidae IDryopidae
Oligochaeta  fUnknown 23 Libellulidae [Dytiscidae
Lumbriculida | [Macromiidae [Eimidae
JLumbriculidae [Petaluridae |Gyrinidae
Tubificida | [Corduliidae/Libelluidae JHaliplidae
|Enchytraeidae Plecoptera  JEarly Instar and/or damaged JHelodidae
Naididae [Capniidae [Helophoridae
Tubificidae [Chloroperiidae [Hydraenidae
Haplotaxida JLeuctridae JHydrochidae
Haplotaxidae Nemouridae wrophilidae
Leeches |Hirudinea |Beltoperlidae |Limnichidae
[Emobdellidae Perlidae INoteridae
[Glossiphoniidae [Periodidae [Psephenidae
[Hirudinidae [Pteronarcyidae [Ptilodactylidae
{Pisciolidae Fiopeterygidae Ecirtidae
Branchiobdellida IEranchiobdellidae Hemiptera JEarly Instar and/or damaged IDiptera Early Instar and/or damaged
Copepoda JUnknown |Belostomatidae JAthericidae
Decapoda Cambaridae Corixidae IBLepharicen’dae
[Portunidae [Gelastocoridae [Canaceidae
Shrimp I |Gerridae ICeratopogonidae
Palaemonidae [Hebridae [Choaboridae
Isopoda Hydrometridae Chironomidae 101
Asellidae [Mesoveliidae [Culicidae
Amphipoda [Naucoridae Dixidae
(Crangonyctidae Iﬂepidae | Dolichopodidae
Gammaridae Notonectidae [Epididae
Talitridae JVeliidae [Ephydridae
Water Mites [Pleidae Muscidae
[Hydracarina Neuroptera | Nymphomyiidae
Ephemeroptera | Early Instar and/or damaged I I§isyridae [Pelecormynchidae
/Acanthometropodidae JMegaloptera | IPsychodidae
Ameletidae Corydalidae [Ptychopteridae
Baetidae ISﬁLalidae |Sciomyzidae
|Baetiscidae Trichoptera [Early Instar and/or damaged [simuliidae 2
IBehningiidae IBranchycentridae Stratiomyidae
[Caenidae [Calamoceratidae Symphidae
|Ephemerellidae Igossosomatidae Tabanidae
[Ephemeridae |Goeridae Tanyderidae
IHeptageniidae Miicopsychidae Thaumaleidae
Isonychiidae Hydropsychidae Tipulidae
I@phlebiidae I@'OM 103
TOTAL:I 24 TOTAL:L o) TOTAL:
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Benthic Macroinvertebrate and Habitat Field Data Sheet

Station ID: Reach 2-B Ecoregion: Piedmont Land Use: Urban
Field Team: |ASO/MN Survey Reason]Yr 4 Biomonitoring Start time:
Stream Name: |Snakeden Location: Reston, Virginia Finish time:
Date: 4/11/2012 Latitude 38°55'58" Longitude 77°21'01"
Stream Physiochemical Measurements
Instrument ID number: N/A pH: N/A
Temperature: N/A °C Conductivity: N/A uS/cm
Dissolved Oxygen: N/A mg/L Did instrument pass all post-calibration checks? N/A
If NO- which parameter(s) failed and action taken: N/A
Benthic Macroinvertebrate Collection
Method Used: Single Habitat (Riffle) Multi Habitat (Logs, Plants, etc.) X
Riffle Quality: Good X Marginal Poor None
Habitats Sampled: Riffle X Snags Banks Vegetation X
#Jabs: 18 2
Weather Observations
Current Weather Cloudy X Clear Rain/Snow Foggy
Recent Precipitation Clear X Showers Rain Storms
Stream Flow Low X Normal Above Normal Flood
Biological Observations
Periphyton 2 Salamanders 0 Other....
Filamentous Algae 1 Warmwater Fish 0 0= Not observed
Submerged Macrophytes 1 Coldwater Fish 0 1= Sparse
Emergent Macrophytes 0 Beavers 0 2= Common to Abundant
Crayfish 0 Muskrats 0 3= Dominant-
Corbicula 0 Ducks/Geese 0 abnormally high density where other taxa
unionidae 0 Snakes 0 are insignificant in relation to the dominant
Operculate Snails 0 Turtles 0 taxa. There c.an be situations where mul.tlple
. — taxa are dominant such as algae and snails
Non-operculate Snails 0 Frogs/Tadpoles 1
Notes
High Gradient Habitat Data
Condition Category
Habitat Parameter - 0 — =
Optimal Suboptimal Marginal Poor Score
Greater than 70% of substrate
favorable for epifaunal o) s .
colonization and fish cover; mix 40'704’ mix of stable h.abn'at,
i of snags, submerged logs, well suited for full colonization 20-40% mix of stable habitat;
1. Eplfaunal ,b ks, cobbl ’ potential; adequate habitat for habi ilability | * | Less than 20% stable habitat;
Substrate/ Available undercut banks, e, or maintainance of populations; abitat availabilty less than lack of habitat is obvious;
other stable habitat and at resence of additional substr:;te desirable; substrate frequently substrate unstable or | kir,l
Cover stage to allow full colonization pr disturbed or removed. acking.
g in the form of newfall, but not
potential (i.e. snags/logs that | . t prepared for colonization
are not new fall and not yetprep )
transient).
Score 20 19 18 17 16 15 14 13 12 11 10 7 6 5 2 10 16
Gravel, cobble, and boulder .
particles are 0-25% surrounded| Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
2. Embeddedness | by fine sediment. Layering of particles are 25-50% particles are 50-75% particles are more than 75%
cobble provides diversity of surrounded by fine sediment. | surrounded by fine sediment surrounded by fine sediment.
niche space.
Score 20 19 18 17 16 14 13 12 1 10 & T 6 4 3 2 1 0 15
All four velocity/depth regimes .
Only 3 of the 4 regimes present . .
3 loci present (slow-deep, slow- ) g b Only 2 of the 4 habitat regimes . )
P g | et o a5 Mo, 1) et sl s | Sl vyt
Regime shallow)(slow is <0.3m/s, deep ] n9 shallow are missing, score low).| "9 v P)-
X regimes).
is >0.5 m).
20 19 18 17 18 15 14 13 12 11 10 9 8 7 6 54 32 10 15
—
Moderate deposition of new
. . gravel, sand, or fine sediment | Heavy deposits of fine material,
; Little or no enlargement of for?::::):er‘::c:::refar 2;'“ rt:/rel on old and new bars; 30-50% of| increased bar development;
4. Sediment islands or point bars and <5% sand. or ﬁ’ ne s ed)i(m eont: g-30‘7' the bottom affected; sediment | more than 50% of the bottom
Deposition of the bottom affected by § i deposits at obstructions, changing frequently; pools
P ) " of the bottom affected; slight -
sediment deposition. deposition in pools constrictions, and bends; almost absent due to
) moderate deposition of pools |substantial sediment deposition.
prevalent.
Score 20 19 18 17 16 15 14 13 12 14 i0 9 8 7 6 54 32 2 10 19
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Benthic Macroinvertebrate and Habitat Field Data Sheet

. ondition Cateqgory
Habitat Parameter - : aa :
Optimal Suboptimal Margmal Poor Score
Channel Fi Water reaches base of Ot |\ 1o figg 759 of the availible|  Water fils 25-75% of the | Very little water in channel and
5. annel riow lower banks, and minimat o o - :
amount of channel substrate is channel; or <25% of channel availible channel, and/or riffle mostly present as standing
status exposed substrate is exposed. subsirates are mostly exposed. pools.
Score 20 19 18 17 16 15 14 13 12 1 10 8 8 7 6 5 43210 15
Scome channelization present, Channeliztion may be Banks shored with gabion or
N . usually in areas of bridge extensive; embankments or cement; over 80% of the
6. Channel abg:;";":::}:;:;{::ﬁ':ﬂg | 2butments: evidence of past | shoring structures present on | stream reach channelized and
Alteration normal e;ﬂem channelization, i.e. dredging, both banks; and 40-80% of disrupted. Instream habitat
P : may be present, but recent stream reach channelized and greatly altered or removed
channelization is not present. disrupted. entirely.
Score 20 19 18 17 16 15 14 12 11 10 8 7 6 54 32 10 19
Occurrence of riffles relatively
frequent; ratio of distance
between riffles divided by width Oceurrence of riffles infrequent; Occasional riffle or bend; Generally all flat water or
7.F f of the stream <7:1 (generally 5| ~. : quent: | sttom contours provide some |  shallow riffles; poor habitat,
. Frequency o . P distance between riffles divided ; ) N A .
) to 7); variety of habitat is key. In by the width of the stream is habitat; distances between [ distance between riffles divided
Riffles streams where riffles are 4 between 7 1o 15 riffles divided by the width of the| by the width of the stream is a
continuous, placement of : stream is between 15 to 25. ratio of >25.
boulders or other large, natural
obstruction is important.
Score 20 19 18 17 16 15 14 13 12 11 10 8 7 6 4 3210 18
i Unstable; many eroded areas;
. ers:izis:rt::fé fea:li:gfema;i:;nt Moderately stable; infrequent, |Moderately unstable: 30-60% of | "raw" areas frequent along
8. Bank Stability of minimak, Il potertial for | SMal areas of erosion mostly bank reach has areas of straight sections and bends;
(score each bank) future pr obk’ams. <5% of bank healed over. 5-30% of ba'nk in | erosion; high erosion potential | obvious bank sloughing_; 60-
affected reach has areas of erosion. during floods. 100% of bank has erosional
g scars.
Score Lelt Bank 10 9 8 7 & 5 4 3 2 1 0 10
Scora Right Bank 10 9 8 7 b 5 4 3 2 1 0 10
g
10
More than 50% of the 70-90% of the streambank
9. V. tati streambark surfaces and surfaces covered by nativi
" e_ge ation immediate riparian zone v: station ; ot one ¥:|:Zs :f 50-70% of the strearnbank Less than 50% of the
Protection (score covered by native vegetation, plangs is nol, well-represented: surfaces covered by vegetation;| streambank surfaces covered
each bank) Note: including trees, understory disruption evident but not dlsmptlop obvious; patches of by vegetation; dlsr}]ptlf)n of
. shrubs, or non-woody affecting full plant growth bare soil or closely cropped | streambank vegetation is very
Determine left or macrophytes; vegetation otertial ?o anp rea? extent; | Vogetation common; less than | - high; vegetation has been
right side by facing | disrption through grazing or P e than or)\/e?half et | one-half of the potential plant | removed to 6 centimeters or
mowing minimal or not evident; i . stubble height remairing. less in average stubble height.
downstream. almost all plants allowed to potential plant _st_ubble height
grow naturaily. remaining.
Score Left Bank 0 9 8 7 © 5 4 3 2 1 0 9
Score Right Bank 10 9 8 7 8 5 4 & 2 1 0 9
10. Riparian Width of riparian zone >18 Width of riberian zone <6
Vegetative Zone meters; human activities (i.e. Width of riparian zone 12-18 Width of riparian zone 6-12 meters: |m|i o No g :rian
. parking lots, roadbeds, clear- § meters; human activities have | meters; human activities have ve eta;tion due fo hsman
Width (score each | cis, lawns, or crops) have not | impacted zone only minimally. | impacted zone a great deal. 9 acivities
bank riparian zone) impacted zone. )
Score Left Bank 10 9 8 7 6 5 4 3 2 1 0 10
Score Right Bank 3 8 8 g 5 4 3 2 1 0 9
174
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WSSI BENTHIC MACROINVERTEBRATE BENCH SHEET

Job Name/# Snakeden-20003 Sample subsorted by: BC, SG, KG . ’_
Station ID: Reach 2-B Date Subsorted: 8/23/12 S,uyet ap- s
S and Solutions,
Stream Name: Snakeden # of Grids subsorted 3
Date Sampled: 41112 Total # of subsorted insects: 126 Total # identified: 120
Sampling Method: Multihabitat Sample Identified by: ABR Date Identified: 10/24/12
Taxa Collected:
@etopodidae E)Idostomatldae
Porifera |Spongillidae hleoephemeridae Moceridae
Ostracoda JUnknown [Oligoneuridae JLimnephilidae
Flatworms [Tricladida JPsuedironidae [Molannidae
IPIanariidae E‘olymitarcyidae Odontoceridae
Gastropoda JUnknown [Potamanthidae [Philopotamidae
Limpets JAncylidae Siphlonuridae [Phryganeidae
Snails Jimmature Tricorythidae [Polycentropodidae
JLymnaeidae Zygoptera  |Early Instar and/or damaged [Psychomyiidae
[Physidae 1 [Calopterygidae JRyacophilidae
[Planorbidae 1 JCoenagrionidae [Sericostomatidae
JHydrobiidae JLestidae JUenoidae
IPIeuroceridae E’rotoneuridae JLepidoptera |EiNy Instar and/or damaged
|Viviparidae Anisopteera |Early Instar and/or damaged | [Pyralidae
Bivalvia fimmature JAeshnidae Jcoleoptera [Early Instar and/or damaged
[Corbiculidae [Cordulegastridae [Chrysomelidae
ISphaeriidae [Corduliidae [Curculionidae
JUnionidae J{Gomphidae IDryopidae
Oligochaeta  fUnknown 45 JLibellulidae [Dytiscidae
Lumbriculida [ [Macromiidae [Elmidae
Lumbriculidae JPetaluridae |Gyrinidae
Tubificida ICorduIIidae/LibeiIuidae Ealiplidae
Enchytraeidae Plecoptera IEarIy Instar and/or damaged IHiIodidae
Naididae [Capniidae JHelophoridae
Tubificidae [Chloroperiidae [Hydraenidae
Haplotaxida JLeuctridae fHydrochidae
Haplotaxidae Nemouridae IHydrophiIidae
Leeches IHirudinea |Eeltoperlidae fLimnichidae
[Emobdeliidae Perlidae [Noteridae
JGlossiphoniidae [Perlodidae [Psephenidae
JHirudinidae JPteronarcyidae [Ptilodactylidae
[Pisciolidae IIjeniopeterygidae Iicirtidae
Branchiobdellida IBranchiobdeIlidae Hemiptera [Early Instar and/or damaged JDiptera Early Instar and/or damaged
Copepoda Junknown 3 [Belostomatidae JAthericidae
Decapoda [Cambaridae [Corixidae [Blephariceridae
Eortunidae Gelastocoridae @aceidae
Shrimp 1 |Gerridae |Ceratopogonidae
Palaemonidae Eebﬁdae maboridae
Isopoda MOmetridae |Chironomidae 69
Asellidae [Mesoveliidae [culicidae
Amphipoda Naucoridae [Dixidae
Crangonyctidae Mepidae Blichopodidae
Gammaridae Monectidae |Epididae
Talitridae {Velidae JEphydridae
Water Mites [Plcidae [Muscidae
JHydracarina 1 Neuroptera | |Nymphomyiidae
Ephemeroptera | Early Instar and/or damaged ISisyridae JPelecorhynchidae
/Acanthometropodidae Megaloptera | [Psychodidae
Ameletidae [Corydalidae JPtychopteridae
Baetidae Iialidae [Sciomyzidae
|Baetiscidae Trichoptera [Early Instar and/or damaged ISimuliidae
|Behningiidae IBranchycentridae [Stratiomyidae
[Caenidae [Calamoceratidae ISymhidae
|E£hemerellidae Glossosomatidae Tabanidae
[Ephemeridae Goeridae Tanyderidae
[Heptageniidae Heliicopsychidae Thaumaleidae
Isonychiidae Hydropsychidae Tipulidae
I'Leptophlebiidae I@ropﬁda . TOTAL: 69
TOTAL:I 51 TOTAL:L 40]
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Station ID: Reach 3-A Ecoregion: Piedmont Land Use: Urban
Field Team: ASO/MN Survey ReasonjYr 4 Biomonitoring Start time:
Stream Name. |Snakeden Location: Reston, Virginia Finish time:
Date: 4/10/2012 Latitude: 38°55'58" Longitude 77°21'01"
Stream Physiochemical Measurements
Instrument ID number: N/A pH: N/A
Temperature: N/A °C Conductivity: N/A uS/cm
Dissolved Oxygen: N/A mg/L Did instrument pass all post-calibration checks? N/A
If NO- which parameter(s) failed and action taken: N/A
Benthic Macroinvertebrate Collection
Method Used: Single Habitat (Riffle) Multi Habitat (Logs, Plants, etc.) X
Riffle Quality: Good X Marginal Poor None
Habitats Sampled: Riffle X Snags Banks Vegetation
# Jabs: 20
Weather Observations
Current Weather Cloudy Clear X Rain/Snow Foggy
Recent Precipitation Clear X Showers Rain Storms
Stream Flow Low X Normal Above Normal Flood
Biological Observations
Periphyton 1 Salamanders 0 Other....
Filamentous Algae 0 Warmwater Fish 0 0= Not observed
Submerged Macrophytes 0 Coldwater Fish 0 1= Sparse
Emergent Macrophytes 0 Beavers 0 2= Common to Abundant
Crayfish 0 Muskrats 0 3= Dominant-
Corbicula 0 Ducks/Geese 0 abnormally high density where other taxa
unionidae 0 Snakes 0 are insignificant in relation to the dominant
Operculate Snails 0 Turtles 0 taxa. There c.an be situations where mul.tlple
i _— taxa are dominant such as algae and snails
Non-operculate Snails 0 Frogs/Tadpoles 1
Notes
High Gradient Habitat Data
. Condition Catego
Habitat Parameter - - A— :
Optimal Suboptimal Marginal Poor Score
Greater than 70% of substrate
favorable for epifaunal 1 1, 700, s of stable habitat:
colonization and fish cover; mix well sited for full colonization
. o) i ot
1. Eplfaunal of snags, submerged logs, potential; adequate habitat for 20—49/° m'x.Of §!able habitat; Less than 20% stable habitat;
. undercut banks, cobble, or - o habitat availability less than o .
Substrate/ Available N maintainance of populations; . ; lack of habitat is obvious;
other stable habitat and at . desirable; substrate frequently N
- presence of additional substrate . substrate unstable or lacking.
Cover stage to allow full colonization |, disturbed or removed.
e in the form of newfall, but not
potential (i.e. snags/logs that et prepared for colonization.
are not new fall and not yetprep :
transient).
Score 20 12 18 17 16 15 14 13 12 11 10 9 8 7 6 4 2 2 0 14
Gravel, cobble, and boulder
particles are 0-25% surrounded| Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
2. Embeddedness | by fine sediment. Layering of particles are 25-50% particles are 50-75% particles are more than 75%
cobble provides diversity of surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
niche space.
20 19 18 17 16 15 14 13 12 11 10 9 8 7 8 54 2 2 1 0 16
All four velocity/depth regimes .
) Only 3 of the 4 regimes present . .
Velocity/Depth present (slow-deep, slow- (if fast-shallow is missing, score Only 2 of the 4 habitat regimes Dominated by 1 velocity/depth
A shallow, fast-deep, fast lower than if missing other present (if fast-shallow or slow- regime (usually slow-deep)
Regime shallow)(slow is <0.3m/s, deep i 9 shallow are missing, score low).| €9'me (usually s P)-
. regimes).
is >0.5 m).
20 19 18 17 16 15 14 13 12 11 10 88 7 8 5 4 3 2 10 12
— P
Moderate deposition of new

4. Sediment

Little or no enlargement of
islands or point bars and <5%

Some new increase in bar
formation, mostly from gravel,
sand, or fine sediment; 5-30%

gravel, sand, or fine sediment
on old and new bars; 30-50% of
the bottom affected; sediment

Heavy deposits of fine material,
increased bar development;
more than 50% of the bottom

Deposition of the bottom affected by -~ deposits at obstructions, changing frequently; pools
P sediment deposition. of thz::::i::) :fif:;t:.fjl,sshght constrictions, and bends; almost absent due to
' moderate deposition of pools |substantial sediment deposition.
prevalent.
Score 20 19 18 17 16 15 14 1z 1 10 9 7 6 5 4 3 2 0

16
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9. Vegetation
Protection (score
each bank) Note:
Determine left or

streambank surfaces and
immediate riparian zone

covered by native vegetation,

including trees, understory
shrubs, or non-woody
macrophytes; vegetation

surfaces covered by native
vegetation, but one class of
plants is not well-represented;
disruption evident but not
affecting full plant growth
potential to any great extent;

50-70% of the streambank

; disruption obvious; patches of
bare soil or closely cropped

one-half of the potential plant

surfaces covered by vegetation;

vegetation common; less than

Less than 50% of the
streambank surfaces covered
by vegetation; disruption of
streambank vegetation is very

high; vegetation has been
removed to 5 centimeters or

Habitat Parameter : ____Londition Eeisaa
Optimal Suboptimal Margmal Poor Score
5. Channel Flow V‘I’:Jgrr::'fxsa:is:i‘r’]‘;rz::h Water fills >75% of the availble| ~ Water fills 25-75% of the | Very litlie water in channel and
amount of char'mel subsiraie is channel; or <25% of channel { availible channel, and/or riffle mostly present as standing
status exposed substrate is exposed. substrates are mostly exposed. pools.
20 19 18 16 15 14 13 11 0987 8 54 32 10 16
Some channelization present, [Channeliztion may be extensive;| Banks shored with gabion or
- . usually in areas of bridge embankments or shoring cement; over 80% of the
6. Channel abg:;rge:::::g:lf’;g:ﬁ'&g dith abutments; evidence of past structures present on both stream reach channelized and
§ § channelization, i.e. dredging, | banks; and 40-80% of stream | disrupted. Instream habitat
Alteration normal pattern.
may be present, but recent reach channelized and greatly altered or removed
channelization is not present. disrupted. entirely.
Score 20 19 18 17 16 15 14 13 12 11 106 87 6 54 3210 19
QOccurrence of riffles relatively
frequent; ratio of distance
between riffles divided by wicith ) . Occasional riffle or bend; bottom Generally all flat water or
Occurrence of riffies infrequent;
7.F f of the stream <7:1 (generally 5 | N -~ | contours provide some habitat; | shallow riffles; poor habitat;
. Frequency Q oo oW distance between riffles divided | . L . . L
. to 7); variety of habitat is key. In by the width of the stream Is distances between riffles divided| distance between riffles divided
Riffles streams where riffles are i botween 7 0 15 by the width of the siream is | by the width of the stream is a
continuous, placement of : between 15 to 25. ratio of >25.
boulders or other large, natural
obstruction is important.
Score 20 19 18 17 18 15 14 13 12 1 10 9 8 7 8 54 321090 19
o Unstable; many eroded areas;
- erﬁ;’;?::gg:i ?:i:ﬁf:gi:; nt Moderately stable; infrequent, | Moderately unsiable; 30-60% of |  “raw* areas frequent along
8. Bank Stability o1 minimal: ltie potential for | STl @reas of erosion mostly bank reach has areas of straight sections and bends;
(SCOI’E each bank) future robléms 25°/ of bank healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
P aﬁecie d ° reach has areas of erosion. during floods. 100% of bank has erosional
i scars.
Score Left Bank 10 9 8 6 5 4 3 2 1 0 10
Score Right Bank 10 9 8 7 6 5 4 3 - 10
19/
More than 90% of the 70-90% of the streambank

right side by faCing disruption through grazing or more than one-half of the
d t mowing minimal or not evident; otential plant stubble height stubble height remaining. less in average stubble height.
ownstream. almost all plants allowed to P femainin 9
grow naturally. 9.
Score Left Bank 10 @ g8 7 6 5 4 2 1 0 10
Score Right Batik 10 9 B8 7 8 5 4 3 2 1 0 1n
10. Riparian Width of riparian zone >18 Widih of ripers 6
Vegetative Zone meters; human activities (i.e. | Width of riparian zone 12-18 Width of riparian zone 6-12 meters: Ii;llll; e:f::?”e =
. parking lots, roadbeds, clear- | meters; hurman activities have | meters; human activities have ve e!a.tion due 1o :p;nm
Width (score each | cyts, lawns, or crops) have not | impacted zone only minimally. |  impacied zone a great deal. 9 aciivities uman
bank riparian zone) impacted zone. '
Score Leit Bank 10 9 8 7 & 5 4 3 2 1 & 9
Score Righl Bank 10 9 8 7 6 5 4 3 2 i ) 9
Total Score




WSSI BENTHIC MACROINVERTEBRATE BENCH SHEET

Job Name/# Snakeden-20003 Sample subsorted by: AEG/DRO e —
Station ID: Reach 3-A Date Subsorted: 8/13/12 P ctian e
and Solutions
Stream Name: Snakeden # of Grids subsorted 4
Date Sampled: 411112 Total # of subsorted insects: 118 Total # identified: 100
Sampling Method: Multihabitat Sample Identified by: ABR Date Identified: 10/10/12
Taxa Collected:
[l\retretopodldae I'l_:pidostomatldae
Porifera |§pongillidae @oephemeridae n_eptoceridae
Ostracoda Junknown [Oligoneuridae JLimnephilidae
Flatworms [Tricladida [Psuedironidae [Molannidae
|Pianariidae [Polymitarcyidae {Odontoceridae
Gastropoda funknown Potamanthidae {Philopotamidae
Limpets |Ancylidae Siphlonuridae |Phryganeidae
Snails Jimmature Tricorythidae [Polycentropodidae
ILymnaeidae Zygoptera  JEarly Instar and/or damaged |Pﬂchomyiidae
[Physidae 1 [Calopterygidae |Ryacophilidae
IPIanorbidae k)oenagrionidae lSericostomatidae
[Hydrobiidae JLestidae {Uenoidae
@rocen’dae Eotoneuﬁdae JLepidoptera IEarIy Instar and/or damaged
|Viviparidae Anisopteera |Early Instar and/or damaged | [Pyralidae
Bivalvia |lmmature [‘\eshnidae Coleoptera |Ear|y Instar and/or damaged
[Corbiculidae ICordulegastridae [Chrysomelidae
ISphaeriidae [Corduliidae [Curculionidae
|Unionidae k:‘omphidae IDryopidae
Oligochaeta Unknown 31 Libellulidae [Dytiscidae
Lumbriculida | IMacromiidae JEimidae
Lumbriculidae [Petaluridae [Gyrinidae
Tubificida [Cordulidae/Libelluidae [Haliplidae
Enchytraeidae Plecoptera IEarIy Instar and/or damaged Helodidae
INaididae ICapniidae [Helophoridae
Tubificidae Moroperlidae lHydraenidae
Haplotaxida JLeuctridae Hydrochidae
Haplotaxidae I&emouridae IHydrophilidae
Leeches JHirudinea JPeltoperlidae JLimnichidae
[Emobdeliidae [Periidae [Noteridae
|Glossiphoniidae [Perlodidae |Psephenidae
|Hirudinidae Igteronarcyidae |Ptilodactylidae
IPiscioIidae Taeniopeterygidae Scirtidae
Branchiobdellida |Branchiobdellidae |Hemiptera I@' Instar and/or damaged Diptera IEaﬂy Instar and/or damaged
Copepoda fUnknown 1 |Belostomatidae JAthericidae
Decapoda meaﬁdae [Corixidae |Blephariceridae
|Ponunidae Gelastocoridae Canaceidae
Shrimp 1 Gerridae [Ceratopogonidae
Palaemonidae |Hebridae |CLoaboridae
Isopoda IMrometridae lChironomidae 66
Asellidae IMesoveliidae [Culicidae
Amphipoda Naucoridae |Dixidae
JCrangonyctidae lNepidae I@chopodidae
Gammaridae Mtonectidae |Epididae
Talitridae Jveliidae [Ephydridae
Water Mites Pleidae Muscidae
Hydracarina |Neuroptera h\lymphomyiidae
Ephemeroptera | Early Instar and/or damaged j Sisyridae |Peicorh ynchidae
Acanthometropodidae IMegaloptera [Psychodidae 1
Ameletidae Corydalidae IPLychopteridae
|Bastidae Iiialidae [Sciomyzidae
Baetiscidae Trichoptera |Early Instar and/or damaged |Simuliidae
[Behningiidae [Branchycentridae |Stratiomyidae
[Caenidae [Calamoceratidae ISymhidae
|Ephemerellidae Elossosomatidae Tabanidae
[Ephemeridae lgoeridae Tanyderidae
@tageniidae Miicopsychidae Thaumaleidae
Isonychiidae Hydropsychidae Tipulidae
lgptophlebiidae Hydroptilida 67
TOTAL:l 33 TOTAL:L (%l TOTAL:






