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1.0 EXECUTIVE SUMMARY

V3 Companies, Ltd (V3) has conducted the Barr Creek Watershed Post-Construction Monitoring
Study for the Vanderburgh County Soil and Water Conservation District (SWCD). There are
five sampling stations for evaluating macroinvertebrate communities, habitat and water quality
parameters. This includes two stations on Barr Creek, two stations on Big Creek, and the
reference station on Rush Creek. This study follows the guidelines suggested by the Indiana
Department of Natural Resources (IDNR) Lake and River Enhancement (LARE) Program. This
study was funded by the IDNR’s LARE program. Only Stations 2 and 3 are along Barr Creek.
Stations 2, 3 and 5 are downstream of the watershed drainage area’s which had land use best
management conservation practices implemented.

Land use best management conservation practices were implemented by the Vanderburgh and
Posey County SWCDs to improve the Barr Creek watershed from 1993 through 1998. The land
use best management conservation practices included: no-till conservation tillage, stormwater
runoff diversions, cool season grass filter strips, pipe structure grade stabilization structures, a
poured concrete toewall grade stabilization structure, rock rip-rap grade stabilization structures,
newly created grass waterways, repaired grassed waterways, integrated crop management,
pasture and hayland plantings, rock rip-rap streambank protection, tree plantings, waste
management containment systems, and water and sediment control basins.

The 1994 Rapid Bioassessment of the Barr Creek and Big Creek Watersheds Using Benthic
Macroinvertebrates attempted to establish baseline information within the watershed. V3
performed the 2004 post-land use treatment improvements evaluation in an attempt to evaluate
the effectiveness of the land use best management conservation practices. V3 has made the best
possible comparisons in the resulting data between the 2004 Barr Creek Watershed Final Water
Quality Monitoring Study and the 1994 study. Macroinvertebrate monitoring and habitat
evaluations were conducted using the methods provided by the U.S. Environmental Protection
Agency. Habitat was also evaluated by using the Qualitative Habitat Evaluation Index (QHEI).
Water quality measurements were taken in the field with water quality meters.

The comparative interpretation between the 1994 and 2004 water chemistry data was limited due
to the differences in sampling seasons and limited water quality parameters. Variation in water
temperature affects the other water quality measurements. Water temperature readings from
summer 1994 were as high as 97°F in Barr Creek and 95°F in Big Creek. The USEPA STORET
database from station #03378550, near Wadesville on Big Creek, approximately five miles
downstream of Station 5, lists mean water temperature at 50°F and the upper 85th percentile as
72°F. If field measurements of water temperature from 1994 were accurate, it is representative
of an extreme condition and should have been cause enough for re-scheduling the sampling
effort. It was concluded that attempting to duplicate the 1994 sampling seasons was not in the
best interest of meaningful water quality results. V3 performed the 2004 study abiding by the
suggested spring and fall sampling seasons as a result of discussions with the IDNR and the
Vanderburgh County SWCD. Regrettably, the LARE office was not consulted in this
determination. It is important to collect post-treatment samples as close as possible to the dates
of when the pre-treatment survey was completed (IDNR, 2005). However, local IDNR staff
believed that flowing water may not occur in Barr Creek during summer and winter months.
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The habitat comparison between the 1994 and 2004 studies demonstrated that habitat at the two
Big Creek stations and the furthest downstream station on Barr Creek degradation from regional
expectation, as represented by the reference stations. The qualitative assessment which most
significantly contributed the quantitative value representing degradation within the Habitat
evaluation parameters is: Bottom Substrate/Available Cover; Pool/Riffle, Run/Bend Ratio; and
Channel Alteration. All three of these stations have unstable silt bottoms, very poor
representation of riffles, and are significantly channelized.

The biological evaluation of macroinvertebrate communities from 1994 and 2004 involved
discrepancies in sampling protocols and sampling seasons. The ability to make valid
comparisons between the 1994 and 2004 studies is compromised by the use of inconsistent field
methods. V3 followed the multihabitat approach provided in the USEPA Rapid Bioassessment
Protocols for Use in Wadeable Streams and Rivers, Periphyton, Benthic Macroinvertebrates and
Fish, Second Edition, publication number EPA 841-B-99-002. The 1994 survey and the
preference of the LARE program is to follow the single habitat approach as described within the
above mentioned USEPA publication or the RBPIII protocol as it is described in the USEPA
Rapid Bioassessment Protocols for Use in Streams and Rivers, Benthic Macroinvertebrates and
Fish, publication number EPA/440/4-89/001. It is important for subsequent evaluations and
comparisons to be aware of these data collection differences.

The comparison between the study results from the summer shortly after to the spring more than
ten years after the land use best management conservation practices were implemented show an
improved biological condition at Station 2 on Barr Creek (Slight to None) and at Stations 4 and 5
on Big Creek (Moderate to Slight). Comparison between the winter shortly after to the fall more
than ten years after show an improved biological condition at Station 2, where the rating
improved from Slight Impairment to No Impairment. All other impairment category ranking
remained unchanged.

The interpretation of biological impairment levels as they relate to the regional achievable
potential represented by comparison with the reference station has limitations. The 1994 and
2004 studies lack a consistence in sampling season and sampling methodology. This limits an
interpretiation of the data as to whether the land use best management conservation practices
demonstrated an improvement within the watershed. Rating of the sampling stations in
comparison to the reference stations, the conditions of the macroinvertebrate communities either
remains constant or it improves from 1994 to 2004. Without an improved condition correlation
in habitat or water quality to add support to the improved condition in the interpretation of the
macroinvertebrate communities, the confidence in a statement of the health of the watershed
having demonstrated improvements is unsupported.

The benthic macroinvertebrate impairment categories by sampling stations through a comparison
of 1994 to the 1994 reference station and 2004 sampling stations to the corresponding 2004
reference station either remained the same or showed improvements. Three of the four sampling
stations from 1994 to 2004 demonstrated a degraded habitat condition. This report concludes
that the measures taken to install no-till conservation tillage, stormwater runoff diversions, cool
season grass filter strips, pipe structure grade stabilization structures, a poured concrete toewall
grade stabilization structure, rock rip-rap grade stabilization structures, newly created grass
waterways, repaired grassed waterways, integrated crop management, pasture and hayland
plantings, rock rip-rap streambank protection, tree plantings, waste management containment

Post-Construction Monitoring Report V3 Companies e 2
Barr Creek — 04011 November - 2005



systems, and water and sediment control basins may have been effective in improving the quality
of some attributes within the Barr Creek watershed. The habitats of Barr and Big Creeks require
additional attention.

Land use best management conservation practices have been implemented within the 10,000
acres of Barr Creek’s watershed. We recommend the continued implementation of habitat
focused watershed improvement measures within Barr Creek’s watershed, especially within the
portions of Posey County. We recommend that similar measures in the upstream rural and
agricultural areas of the 40,000 acres of Big Creek’s watershed be implemented. Complications
may arise as Big Creek’s watershed spans Posey, Gibson and Vanderburgh counties, however,
the improvements in Barr Creek demonstrate the validity of implementing best management land
use conservation practices.
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3.0 INTRODUCTION

V3 has provided technical services to the Vanderburgh County SWCD in conducting the Barr
Creek Watershed Post-Construction Monitoring Study in Vanderburgh and Posey Counties,
Indiana. The Vanderburgh County SWCD has performed several land use conservation practices
throughout the watershed to improve water quality conditions. Comparisons are valuable
between the pre-treatment and post-treatment studies to evaluate the effectiveness of the land use
conservation practices that were implemented. The majority of the 8,998.6 acre Barr Creek
watershed (see Exhibit 1) is within Vanderburgh County, with the downstream most northwest
portions extending into Posey County. Rush Creek, in Posey County, was used as a reference
steam in the comparative analysis of this study. The comparison of sampling stations to the
reference station negates a negative climatic event’s impact to the station (such as draught) from
invalidating the sampling effort, as the reference station is exposed to the same climate. The
reference station represents what the sampling station achievable potential. This study follows
the guidelines suggested by the IDNR LARE Program. The LARE program provided the
funding to carry out the post-treatment monitoring study.

There are five identified sampling stations that were monitored in the spring (mid-April to mid-
May) and in the fall (mid-September to mid-October). Station 1 is the reference site and is
located on Rush Creek, in Posey County. Sampling Stations 2 and 3 are within the Barr Creek
watershed located in both Vanderburgh and Posey Counties. Stations 4 and 5 are within the Big
Creek watershed located in Posey County. All sampling stations are shown on Exhibit I1.

The Vanderburgh County SWCD has performed several land use conservation practices
throughout the watershed to improve water quality conditions. Measurements of the proportions
of land using conservation tillage practices were not available for comparison throughout the
years since the previous monitoring study was conducted. Locations of Barr Creek’s best
management practices are shown in Exhibit I11 and include the following:

38.2 acres of no-till Conservation Tillage

2,250 linear feet of Diversion

1.5 acres of cool season grass Filter Strips

17 facilities with pipe structure Grade Stabilizations

1 facility with poured concrete toewall Grade Stabilization
5 facilities with rock rip-rap Grade Stabilizations

11,110 linear feet of Grassed Waterways

1,000 linear feet of Grassed Waterway repair

38.2 acres of Integrated Crop Management

15.5 acres of Pasture and Hayland Planting

326 linear feet of rock rip-rap Streambank Protection

0.5 acres of Tree Planting

4 facilities with Waste Management Containment Systems
107 facilities with Water and Sediment Control Basins
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In 2004, V3 performed the Post-Construction Monitoring Study in accordance with the
guidelines suggested by the IDNR LARE Program. V3 also performed the spring and fall
sampling efforts within the LARE Program’s designated timeframes, and as a direct result from
discussions with regional IDNR staff and Vanderburgh County SWCD employees. However,
the study performed in 1994 did not perform sampling during these seasonal time frames, as the
spring sampling (mid-April to mid-May) was performed in July, and the fall sampling (mid-
September to mid-October) was performed in December. This seasonal sampling discrepancy
will cause potential distortions within the comparative analysis. Performing the post-
construction monitoring during the months of July and December would have allowed for more
direct comparisons, however, it was the opinion of local professionals from the IDNR and
SWCD that Barr Creek may not have flowing water during the summer and winter months in
2004. A decision was made to abide by the spring and fall sampling seasons for the reasons of
having surface water within Barr Creek and to establish a 2004 data set within the prescribed
sampling seasons for future comparisons. Admittedly, the drawback to this decision makes it
difficult to perform direct comparisons between the 1994 study and the 2004 study.

The Barr Creek watershed is in a predominantly rural agricultural and is approximately 8,998.6
acres. Barr Creek terminates at it’s confluence with Big Creek. The 14-digit hydrologic unit
code (HUC) for the Barr Creek subwatershed is 05120113110050. Big Creek was sampled in
two different, but adjacent, subwatersheds. Station 4 is located on Big Creek upstream of the
confluence with Barr Creek. The 14-digit HUC number for the upstream subwatershed on Big
Creek is 05120113110040. Station 5 is located on Big Creek and is downstream of the
confluence with Barr Creek. The 14-digit HUC number for the downstream subwatershed on
Big Creek is 05120113110070. There are two sampling stations along Barr Creek (Stations 2
and 3) and two sampling stations along Big Creek (Stations 4 and 5). Station 3 was measured to
be 285 feet upstream of the confluence between Barr and Big Creeks during the spring 2004
sampling effort. The 14-digit HUC number for the reference location on Rush Creek is
05120113100030. All of the studies sampling stations are described in Table 1, and shown in
Exhibit 11.
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TABLE 1 -BARR CREEK WATERSHED, SAMPLING STATIONS

Waterway Location Sampling Watershed

Season Area (acres)
Station 1 Rush Creek Harmonie State Park Both Seasons 5,900
Station 2 Barr Creek County Line Road Both Seasons 6,200
Station 3 Barr Creek Upstream of Confluence Both Seasons 10,000

w/Big Creek

Station 4 Big Creek Water Tank Road Both Seasons 39,900
Station 5 Big Creek Emge Road Both Seasons 50,000

All of the stations were selected to provide interpretive data on the respective portions of the
watershed. Station 1 is the off-site reference location and is located within the Harmonie State
Park. Station 1 is intended to have a desirable stream condition that can represent what Barr and
Big Creek’s achievable potential with respect to biological, physical and chemical
characteristics. The reference station (Station 1) is located on Rush Creek and has a similar
upstream drainage area as the furthest upstream station on Barr Creek (Station 2). Station 2, 3
and 5 receive the watershed drainage within the areas where the land use best management
conservation practices have been implemented. Station 4 acts as a benchmark, as none of the
implemented land use best management conservation practices are within its watershed. Station
5 does not encompass much additional watershed area (100 acres), however, it does represent the
blending of waters from both Barr and Big Creeks. Potential impacts occurring at Station 5
would be shown to be from outside of the Barr Creek watershed if similar impacts were recorded
at Station 4.
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4.0 METHODS
4.1  Biological Evaluation Methods

Macroinvertebrate monitoring followed the USEPA’s Benthic Macroinvertebrate Protocol for
the multihabitat approach. The multihabitat approach involves the systematic collection of
benthic macroinvertebrates from all available instream habitats by kicking the substrate or
jabbing with a dip net. A total of 20 jabs or kicks are taken from all major habitat types in the
reach resulting in sampling approximately 3.1 m? of habitat. The collected organisms are sorted
in the V3 laboratory and identified to the lowest practical taxon. The collection procedure
provides representative macroinvertebrate fauna from all of the available instream habitats
including riffle and run habitat types that provide representatives of scraper and filterer
functional feeding groups, and Course Particulate Organic Matter (CPOM) such as detritus,
leaves and sticks that provide representatives of the shredder functional feeding group.

Although the multihabitat approach is provided in the USEPA Rapid Bioassessment Protocols
for Use in Wadeable Streams and Rivers, Periphyton, Benthic Macroinvertebrates and Fish,
Second Edition, publication number EPA 841-B-99-002, the LARE program would have
preferred that the study had followed the single habitat approach as described within that same
publication or the RBPIII protocol as it is described in the USEPA Rapid Bioassessment
Protocols for Use in Streams and Rivers, Benthic Macroinvertebrates and Fish, publication
number EPA/440/4-89/001. The data from survey of the benthic macroinvertebrate community
shortly after the implementation of the land use conservation practices would have been more
readily compared to the data from this survey had the methodology been the same.

4.2  Physical Evaluation Methods

Habitat evaluation followed both the USEPA rapid and qualitative habitat assessment approach
and the Ohio EPA Qualitative Habitat Evaluation Index (QHEI) habitat assessment approach.
Neither of these evaluation methods were readily comparable to the 1994 study, however, they
are made available in this study for future comparisons.

4.3 Chemical Evaluation Methods

Water quality analysis was measured in the field using an In-Situ Multi Parameter TROLL
9000, YSI Model 50B Dissolved Oxygen Meter, LaMotte 2020 Turbidimeter, and MARSH-
McBIRNEY FLO-MATE Model 2000 Portable Flowmeter. V3 performed the water quality
measurements for the following parameters: oxidation-reduction potential, temperature,
conductivity, pH, dissolved oxygen, flow and turbidity. V3 did not collect water samples for
water chemistry analysis in a laboratory as the previous investigation did not perform these
analysis and the results would not have been able to be compared.
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5.0 RESULTS

IDEM was contacted to collect available information from the Barr Creek watershed on water
chemistry, fish tissue, fish communities and benthic macroinvertebrate communities. No
information was available from the Barr Creek watershed (IDEM 2005a through 2005d).

5.1 Biological Evaluation Results

Appendix | contains the field and laboratory data sheets for the benthic macroinvertebrate
communities. Appendix Il contains the transmittal letter and photo-documentation from V3 to
Purdue University, Department of Entomology which accompanied the thirty seven (37) voucher
specimens of macroinvertebrates collected during the 2004 study, as well as the response letter
from Dr. Arwin Provonsha of Purdue stating that all 37 macroinvertebrates are accurately
identified. Table 2 lists the macroinvertebrates that were collected during the April 2004
sampling event at each of the five stations. Table 3 lists the macroinvertebrates that were
collected during the October 2004 sampling event at each of the five stations.

Table 4 presents the spring assessment results for macroinvertebrates from both 1994 and 2004.
Table 5 presents the fall macroinvertebrate data in the same way. In situations where parameters
have shown an improvement from the baseline study, yellow shading has been added to the cells.
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TABLE 2 — BENTHIC MACROINVERTEBRATE COLLECTED BY STATION, APRIL 2004

ORDER FAMILY GENUS SPECIES STATIONS
1 2 3 4 5
Nematomorpha 4
Hydracarina-
Trombidiformes 1
Tubellaria Planaria 3 3 3
Pelecypoda Corbiculidae Corbicula fluminea 3 9
Sphaeriidae 17 6
Gastropoda Lymnaeidae 1
Physidae 1 4 2 1 2
Planorbidae 1
Annelida Hirudinea 3
Oligochaeta 4 6 1 12 3
Decapoda 1 1
Amphipoda 25 | 10 9 1 4
Isopoda Asellidae 5 1 2
Ephemeroptera | Caenidae Caenis 1 1 1 2 1
Baetidae Baetis 1 1 4 18
Heptageniidae Stenacron 1 1 1
Coleoptera Dytiscidae 1
Haliplidae 17 1 8
Elmidae 1 4
Hydrophiloidae Tropisternus 1
Trichoptera Hydropsychidae 4 3 1
Hemiptera Gerridae 1 1
Odonata-
Anisoptera Corduliidae 4 9 1 1
Odonata-
Zygoptera Calopterygidae Calopteryx 2 14 5
Coenagrionidae 2 4 6 7
Coenagrionidae Argia 2 1
Coenagrionidae Engallagma 4
Blood-red
Diptera Chironomidae 15| 24 | 18 9 5
Other
Chironomidae 11 6 36 | 21 | 38
Simuliidae 3 2 12 2 6
Tipulidae 3 1
Tabanidae 1

Post-Construction Monitoring Report

Barr Creek — 04011

V3 Companies e 12
November - 2005



TABLE 3 -BENTHIC MACROINVERTEBRATE COLLECTED BY STATION, OCTOBER 2004

ORDER FAMILY GENUS SPECIES STATIONS
1 2 3 4 5

Nematomorpha 3

Tubellaria Planaria 3 1 2

Pelecypoda Corbiculidae Corbicula fluminea 7 6 2
Sphaeriidae 6

Gastropoda Lymnaeidae 1 1 6
Physidae 13 | 15 1 3

Annelida Hirudinea 1 1
Oligochaeta 23 10 4

Amphipoda 3 2

Isopoda Asellidae 2

Ephemeroptera | Caenidae Caenis 3 5
Baetidae Baetis 12 | 4 7

Coleoptera Dytiscidae 2 4
Gyrinidae 3 2
Gyrinidae Dineutus 1
Haliplidae 1 3 2
Elmidae 8 4 9
Hydrophiloidae Tropisternus 1 9

Trichoptera Hydropsychidae 13

Hemiptera Belostomatidae 1
Corixidae 1 3 3
Gerridae 5 2

Odonata-

Anisoptera Corduliidae 5 6 1

Odonata-

Zygoptera Calopterygidae Calopteryx 2
Coenagrionidae 34 14
Coenagrionidae Argia 16 14 2
Coenagrionidae Engallagma 3 14 10
Blood-red

Diptera Chironomidae 3 3 1 27 | 13
Other
Chironomidae 8 6 22 | 15
Culicidae 1 2 2 4
Simuliidae 33
Tipulidae 12 3
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TABLE 4 — BENTHIC MACROINVERTEBRATE RESULTS, JULY 1994 AND APRIL 2004

Parameter Station 1 Station 2 Station 3 Station 4 Station 5
1994 2004 1994 2004 1994 2004 1994 2004 1994 2004
Total Number of Taxa 16 19 14 21 12 15 12 18 11 15

Total Number of EPT

3 4 3 3 2 2 4 3 3 3
Taxa

Percent Contribution

of Dominant Taxa 24 25 54 24 59 36 32 21 41 38

Ratio of
EPT/Chironomidae 1.7 0.27 8.9 0.1 1.6 0.1 0.6 0.3 0.07 0.47

Modified Biotic Index | 6.9 5.9 7.3 6.6 8.4 6.2 7.4 5.4 7.3 5

Ratio of 090 | 013 | 03 | 063 | 10 | 02 | 013 | 014 | 15 | 029
Scraper/Filterer

Ratio of

Shredder/Nonshredder 14 0.25 0 0.15 0 0.1 0 0.03 0 0.04

Community Similarity

" 0.0 0.0 0.3 0.24 0.7 0.67 0.5 0.39 0.4 0.47
- Community Loss

Community Similarity

- Jaccard Coefficient - 1 - 0.54 - 0.36 ; 0.48 ; 0.48

Number of Individuals | 15 | 159 | 100 | 1200 | 200 | 1200 | 200 | 1200 | 1200 | 100
Evaluated

Cells that are shaded yellow have improved from 1994 to 2004.
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TABLE 5— BENTHIC MACROINVERTEBRATE RESULTS, DECEMBER 1994 AND OCTOBER 2004

Parameter Station 1 Station 2 Station 3 Station 4 Station 5
1994 2004 1994 2004 1994 2004 1994 2004 1994 2004
Total Number of Taxa 16 14 9 14 15 15 16 14 17 19

Total Number of EPT

6 2 1 1 1 1 2 1 2 1
Taxa

Percent Contribution

of Dominant Taxa 49 33 3 23 57 34 23 27 18 15

Ratio of
EPT/Chironomidae 2.2 2.27 18 1.33 5.7 1.00 6.0 0.06 0.54 0.18

Modified Biotic Index 7.3 5.3 4.3 6.2 4.9 6.0 6.9 6.3 7.4 6.4

Ratio of 013 | 002 | 05 | 186 | 20 | 150 | 006 | 033 | 05 | 45
Scraper/Filterer

Ratio of

Shredder/Nonshredder | 60 | 005 | 84 | 0.04 | 58 | 002 0 0.04 6 0

Community Similarity

" 0.0 0.0 1.1 0.64 0.5 0.6 0.4 0.71 0.5 0.47
- Community Loss

Community Similarity

- Jaccard Coefficient i 1 - 0.22 - 0.21 - 0.17 - 0.18

Number of Individuals

100 100 100 100 100 100 100 100 100 100
Evaluated

Cells that are shaded yellow have improved from 1994 to 2004.
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The improvements to Station 4 indicate that the conditions in Big Creek have improved, which is
unrelated to the measures that this study is attempting to evaluate. This implies that the
improved condition to Station 5 is more than likely attributed to improvements within Big Creek,
as the majority of the water originates from the Big Creek watershed.

The summer 1994 study reports 54 of 100 organisms collected at Station 2 were caddisflies. No
caddisflies were collected at Station 2 during the winter 1994 study and no caddisflies were
collected during the spring or fall 2004 study. It is postulated that sampling bias, seasonal
sampling differences, misidentification or habitat degradation is responsible for this
tremendously high and unrepeatable value.

The 1994 study reports that 73 of 100 organisms collected at Station 2 during December were
stoneflies. It also reports that 57 of 100 organisms collected at Station 3 during the same study
were also stoneflies. This genus of stonefly (Allocapnia sp.) are winter hatching insects that
imerge from a state of diapause (a period of physiologically enforced dormancy) in November.
This enable the colonization of intermittent streams, streams with periodically low oxygen and
periodically warm temperatures that are not favorable to other types of stoneflies. As the 2004
sampling timeframe did not follow the same seasonal timeframes of the 1994 study, direct
comparisons are limited.

The biological condition scoring criteria for each benthic macroinvertebrates parameter assigns
numeric values of 6 for nonimpaired, 4 for slightly impaired, 2 for moderately impaired, and 0O
for severely impaired. The numeric values for the first eight rows of Tables 4 and 5 are then
totaled and normalized so that the reference locations are equal to 100. Station scores are then
compared to their reference stations and assigned biological condition categories based on
percent comparison to the reference station score. These criteria are >83% for nonimpaired, 51-
82% for slightly impaired, 18-50% for moderately impaired, and <17% for severely impaired.
Tables 6 and 7 provide the results of these calculations. Exhibits IV (1994) and V (2004) show
the spring impairment categories visually by stream reach on a map of the watershed. Similarly,
Exhibits V11 (1994) and VIII (2004) show the fall impairment categories. It should be noted that
the visual depiction of the impairment categories on these exhibits is station based and not truly
representative of the entire upstream stream segment as displayed. This is a convenient way of
visually representing the data and is not intended to imply the entire upstream reach possesses a
uniform macroinvertebrate community.

Exhibits VI and IX demonstrate the locations of the land use best management conservation
practices as they are located within the watershed and are denoted by the 2004 biological
condition scoring criteria. As mentioned above, the data is station specific and visual
presentation is not intended to imply that the entire upstream reaches posses a uniform
community.

Post-Construction Monitoring Report V3 Companies o 16
Barr Creek — 04011 November - 2005



TABLE 6 — BENTHIC MACROINVERTEBRATE BIOLOGICAL CONDITION SCORING, JULY 1994 AND APRIL 2004

Parameter Station 1 Station 2 Station 3 Station 4 Station 5

1994 2004 1994 2004 1994 2004 1994 2004 1994 2004

Total Number of Taxa 6 6 6 6 4 4 4 6 4 4

Total Number of EPT 6 6 5 9 4 0 5 9 5 2

Taxa

Percent_Contrlbutlon 4 4 0 4 0 5 2 4 0 2

of Dominant Taxa

Ratio of

EPT/Chironomidae 6 6 6 2 6 2 2 6 0 6

Modified Biotic Index 6 6 6 6 4 6 6 6 6 6

Ratio of

Scraper/Filterer 6 6 4 e 6 6 0 e 0 8

Ratio of

Shredder/Nonshredder 6 6 0 6 0 £ 0 0 0 0

Communlty Similarity 6 5 6 6 4 4 4 6 6 6

- Community Loss

Total 46 46 34 38 28 28 24 36 22 32

Percent of Reference 100 100 74 83 61 61 52 78 48 70

Impairment Category | None | None | Slight | None | Slight | Slight | Mod | Slight | Mod | Slight

Cells that are shaded yellow have improved from 1994 to 2004.

Impairment Categories are defined as:  greater than 83% of reference site = Nonimpaired
51% to 82% of reference site = Slightly Impaired
18% to 50% of reference site = Moderately Impaired
less than 17% of reference site = Severely Impaired
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TABLE 7 — BENTHIC MACROINVERTEBRATE BIOLOGICAL CONDITION SCORING, DECEMBER 1994 AND OCTOBER 2004

Parameter Station 1 Station 2 Station 3 Station 4 Station 5

1994 2004 1994 2004 1994 2004 1994 2004 1994 2004

Total Number of Taxa 6 6 4 6 6 6 6 6 6 6

Total Number of EPT 6 6 0 0 0 0 0 0 0 0

Taxa

Percent_Contrlbutlon 0 2 0 4 0 2 4 4 6 6

of Dominant Taxa

Ratio of

EPT/Chironomidae 6 6 6 4 6 2 6 0 2 0

Modified Biotic Index 6 6 6 6 6 6 6 4 6 4

Ratio of

Scraper/Filterer 6 6 6 6 6 6 4 e 6 6

Ratio of

Shredder/Nonshredder 6 6 6 6 6 6 0 E 0 0

Communlty Similarity 6 6 4 4 4 4 6 4 4 6

- Community Loss

Total 42 44 32 36 34 32 32 30 30 28

Percent of Reference 100 100 76 86 81 73 76 68 71 64

Impairment Category | None | None | Slight | None | Slight | Slight | Slight | Slight | Slight | Slight

Cells that are shaded yellow have improved from 1999 to 2004.

Impairment Categories are defined as:  greater than 83% of reference site = Nonimpaired
51% to 82% of reference site = Slightly Impaired
18% to 50% of reference site = Moderately Impaired
less than 17% of reference site = Severely Impaired
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5.2  Physical Evaluation Results

The purpose for evaluating the physical habitat features of the selected locations within the Barr
Creek watershed is to quantify the condition and quality of the instream and riparian habitat.
The use of the U.S. Environmental Protection Agency (USEPA) habitat scoring technique used
by the 1994 study was repeated by this study for comparative purposes. This was applied to all
five Barr Creek sampling stations. Field datasheets from both spring and fall assessments are
provided in Appendix | and station photographs from both spring and fall assessments are
provided in Appendix I11.

The summary of the USEPA habitat scoring technique from the 1994 and 2004 surveys are
provided in Table 8. Addition habitat assessments performed during the 2004 study, including
the Ohio EPA Qualitative Habitat Evaluation Index (QHEI) and the USEPA rapid and qualitative
habitat assessment, are also included in Appendix I.
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TABLE 8 — USEPA HABITAT SCORING TECHNIQUE RESULTS FOR BARR CREEK, 1994 AND 2004

Station 1 Station 2 Station 3 Station 4 Station 5
1994 | 2004 1994 | 2004 | 1994 | 2004 | 1994 | 2004 | 1994 | 2004

Habitat Parameters

Bottom Substrate/Available Cover 16 17 5 10 5 2 6 2 6 1
Embeddedness 15 13 10 13 10 8 10 6 10 6
Velocity and Depth 16 13 6 13 6 13 6 16 6 16
Channel Alteration 11 15 7 6 7 5 7 6 7 4
Bottom Scouring and Deposition 15 6 7 3 7 2 8 1 8 2
Pool/Riffle, Run/Bend Ratio 11 15 7 3 7 2 7 2 7 2
Bank Stability 8 5 5 1 5 1 3 1 3 1
Bank Vegetative Stability 10 3 9 7 9 2 9 2 9 4
Streamside Cover 9 7 5 4 5 2 3 2 3 1
Total Score 107 94 61 60 61 37 59 38 59 37
Percent of Reference 100 100 57 64 57 39 55 40 55 39

Cells that are shaded yellow have improved from 1994 to 2004.
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5.3 Chemical Evaluation Results

V3 performed the sampling events on April 27, 28, and 29, and October 12 and 13, 2004. The
parameters included oxidation-reduction potential, temperature, conductivity, pH, dissolved
oxygen, flow, and turbidity. Water quality data sheets are included in Appendix I. Table 9
summarizes the results from the spring water quality data collected during both the 1994 study
and the current 2004 sampling effort. Table 10 summarizes the results from the fall water
quality data in the same fashion.
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TABLE 9 — SUMMARY OF SPRING SAMPLING WATER QUALITY DATA FOR BARR CREEK, JULY 1994 AND APRIL 2004

Station 1 Station 2 Station 3 Station 4 Station 5

1994 2004 1994 2004 | 1994 | 2004 1994 2004 1994 2004
Parameters
ORP (mV) - 106 - 33 - 107 - 81 - 81
Temperature (°C) 25.6 12.2 31.1 123 | 36.1 | 14.6 32.8 21.3 35.0 16.4
Conductivity (muohms) 530 603 390 460.5 | 350 518 360 580.7 310 534.4
pH (SU) 8.2 8.21 8.9 8.43 9.3 8.09 8.4 8.03 9.2 8.13
Dissolved Oxygen (mg/L) 7.3 5.74 15.6 6.32 | 12.2 | 10.18 10.2 7.49 18.2 9.32
Flow (ft3/sec) - 2.853 - 2.559 - 3.416 - 10.646 - 17.821
Turbidity (NTU) - 8.17 - 6.65 - 5.27 - 18.2 - 21.1

TABLE 10 — SUMMARY OF FALL SAMPLING WATER QUALITY DATA FOR BARR CREEK, DECEMBER 1994 AND OCTOBER 2004

Station 1 Station 2 Station 3 Station 4 Station 5

1994 2004 1994 | 2004 | 1994 | 2004 1994 | 2004 1994 2004
Parameters
ORP (mV) - 290 - 246 - 299 - 306 - 281
Temperature (°C) 3.3 14.6 4.4 15.4 3.3 154 5.0 16.1 5.6 16.0
Conductivity (muohms) 640 534.3 500 815.6 | 510 | 436.2 440 409 460 404.1
pH (SU) 8.0 7.61 7.8 7.54 7.9 7.58 8.0 7.43 8.0 7.5
Dissolved Oxygen (mg/L) 12.0 7.85 12.0 8.65 | 13.0 | 13.8 13.4 8.78 13.4 11.7
Flow (ft3/sec) - 1.037 - 0.6405 - 0.2422 - 1.465 - 3.622
Turbidity (NTU) - 5.8 - 14 - 5.7 - 20 - 30
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54 Field Review

V3 provided Vanderburgh County SWCD, LARE staff, as well as the representatives of
interested volunteer water quality monitoring groups with advanced notification of the sampling
dates. Representatives of these organizations were able to attend the sampling events and
observe and learn the field data collection techniques. The sampling efforts were performed with
Amy Steeples, Ronnie Boehm, and Gary Seibert (all three are with the IDNR) in attendance
during all of the spring sampling efforts, and Amy Steeples of the IDNR in attendance during all
of the fall sampling.
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6.0 DISCUSSION

Exhibit X graphically displays comparisons of each station from all of the survey events to their
respective reference stations. The reference stations are normalized at 100% of the habitat
scoring and 100% of the biological condition. This represents the achievable potential of each
sampling station. All four of the sampling events are represented by one graphic point in the
upper right corner of the graph, as they all overlap with each other at 100 by 100. Each station is
depicted by differing shapes (i.e. triangles represent Station 2, squares represent Station 5). Each
sampling event is depicted by differing colors (i.e. yellow represents summer 1994, blue
represents spring 2004). The biological data source for this graph can be found on Tables 6 and
7, the habitat source can be found on Table 8.

As the reference stream (Station 1) represents regional expectations, the quality of the stream at
Station 2 changed for the better with respect to both the physical and biological condition.
Through the interpretation of this graph, Station 2, the upstream most sampling location on Barr
Creek, is the only station that demonstrated this trend as both of the 2004 sampling events are
closer to the reference station condition than either of the 1994 sampling events. This graph also
demonstrates that the habitat condition at Stations 3, 4 and 5 have degraded. Station 3 is the
furthest downstream station on Barr Creek, just upstream of the confluence of Barr and Big
Creeks. Stations 4 and 5 are both along Big Creek.

The water quality values from the 2004 study represent normal stream conditions and do not
represent any regionally atypical situations. However, the habitat quality results do indicate a
concern for aquatic life at both Big Creek stations and the most downstream location on Barr
Creek. None of the stations are within the habitat classifications of Comparable or Supporting.
Only Station 2 is within the habitat classification of Supporting. Stations 3, 4 and 5 are all within
the habitat classification of Nonsupporting. The relationship between habitat quality and
biological condition demonstrates that good quality habitat will support high quality biological
communities, and responses to minor alterations in habitat will be subtle and of little
consequence. Discernible biological impairment results as habitat quality continues to decline
(USEPA 1989).

In areas of severe habitat degradation, predicting the degree of biological impairment becomes
more difficult. Community structure is less dependent on habitat diversity, which is effectively
simplified by degradation, and more dependent on the opportunistic colonization strategies of a
relatively few tolerant species. These opportunists are adapted to unfavorable environmental
conditions and thrive in these marginal conditions. Therefore biological measures are relatively
insensitive to habitat variations in this range, and a nonsupporting habitat characterization may
correspond to either a moderately or severely impaired biological condition (USEPA 1989).
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EXHIBIT X. PERCENTAGE OF REFERENCE STATION FOR BIOLOGICAL CONDITION AND HABITAT, 1994 AND 2004
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Habitat at Stations 3, 4 and 5 were all 39 or 40% of the regional expectation represented by the
reference station. The qualitative assessment which most significantly contributed the
quantitative value representing degradation within the Habitat evaluation parameters is: Bottom
Substrate/Available Cover; Pool/Riffle, Run/Bend Ratio; and Channel Alteration. These three
parameters provided a comparative shortfall to the reference station of 38 for Station 3, 37 for
Station 4, and 40 for Station 5. All three of these stations have unstable silt bottoms, very poor
representation of riffles, and are significantly channelized. Unstable substrates eliminate
populations of macroinvertebrates that require stable locations to live, such as the net-spinning or
the retreat-making caddisflies or the scraping mayfilies. The lack of riffles restrict
macroinvertebrate population of filter feeders which need flowing water to provide accessibility
to their food source.

The macroinvertebrate community analysis compared to the reference site’s macroinvertebrate
community demonstrated no impairment of the community at Station 2, and slight impairment at
Stations 3, 4 and 5. The macroinvertebrate community and habitat scores for Stations 3, 4 and 5
are representative of a situation indicative of nutrient enrichment, which will artificially sustain a
more diverse fauna than dictated by the habitat quality. As the habitat degradation proceeds,
nutrient enrichment will no longer support a diverse community and a drastic decrease in
biological condition will result (USEPA 1989).

V3 performed the 2004 study abiding by the suggested spring and fall sampling seasons as a
result of discussions with the IDNR and the VVanderburgh County SWCD. It was concluded that
attempting to duplicate the 1994 sampling seasons was not in the best interest of meaningful
water quality results. Water temperature readings from summer 1994 were as high as 97°F in
Barr Creek and 95°F in Big Creek. The USEPA STORET database from station #03378550,
near Wadesville on Big Creek, approximately five miles downstream of Station 5, lists mean
water temperature at 50°F and the upper 85th percentile as 72°F. If field measurements of water
temperature from 1994 were accurate, it is representative of an extreme condition and should
have been cause enough for re-scheduling the sampling effort.

Biological samplings in December 1994 were dominated by a genus of stonefly (Allocapnia sp.).
The 1994 study reports that 73 of 100 organisms collected at Station 2 and 57 of 100 organisms
collected at Station 3 during December were Allocapnia sp. stoneflies. V3 performed the 2004
study abiding by the suggested spring and fall sampling seasons as a result of discussions with
the IDNR and the Vanderburgh County SWCD. It is not likely that sampling outside of the
winter months would allow for the collection of Allocapnia sp. (DeWalt, 2005; Essig, 2005;
Provonsha, 2005). Almost all of the species of Allocapnia are associated with the temperate
deciduous forests (Ross and Ricker, 1971), of which Barr and Big Creeks are predominately
draining agricultural areas.

The Allocapnia sp. stonefly emerges from its eggs in April and crawls deep into the sediment
during the first instar stage. These larvae spend the months in diapause, which enable the
colonization of intermittent streams (Mackie, 2001). In November the larvae migrate through
the sediment back to the stream bottom where it eats the fall’s leafpack. These stoneflies provide
limited pollution tolerance insight as their life cycle allows them to avoid harsh conditions while
they are dormant (DeWalt 2005). The high water quality requirements typical of stoneflies
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usually exclude their populations from streams with low oxygen levels, high temperatures and
nutrient enrichment. However, the Allocapnia are able to avoid the detrimental timeframes and
survive in streams such as Big and Barr Creeks which posses periods of high temperatures, low
oxygen and nutrient enrichment.

Sediment load is an essential component to a healthy stream (Dunne and Leopold, 1978) and a
representation of increased sediment intolerant species may denote an undesired geomorphic
stream condition. To set sediment intolerant species as a desired community could be achieved
with detrimental bedload affects to scouring and erosion. No further discussion of sediment
intolerant species will be included in this report.

Differences in land use practices within the watershed from Posey County and Vanderburgh
County may explain some of the macroinvertebrate and habitat results from this study.
Regionally, Posey County possesses a greater depth of loss or the accumulation of wind blow
silts. It is healthier for the aquatic streams, from both a biological and physical perspective, to
implement progressive agricultural conservation practices.

The objectives of this study, and future studies, may have benefited from habitat variables that
were not presented within this report but were measured during the field assessments of 2004.
The Ohio EPA Qualitative Habitat Evaluation Index (QHEI) Field Sheets and the USEPA Rapid
Bioassessment Protocols for Use in Wadeable Streams and Rivers, Periphyton, Benthic
Macroinvertebrates and Fish Habitat Assessment Field Data Sheets have been included within
Appendix I. As habitat degradation has been identified at Stations 3, 4 and 5, this data may
assist interpretations of future investigations.
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7.0 SUMMARY AND RECOMMENDATIONS

Land use best management conservation practices were implemented by both the Vanderburgh
and Posey County SWCD’s to improve the Barr Creek watershed from 1993 through 1998. The
land use best management conservation practices included: no-till conservation tillage,
stormwater runoff diversions, cool season grass filter strips, pipe structure grade stabilization
structures, a poured concrete toewall grade stabilization structure, rock rip-rap grade stabilization
structures, newly created grass waterways, repaired grassed waterways, integrated crop
management, pasture and hayland plantings, rock rip-rap streambank protection, tree plantings,
waste management containment systems, and water and sediment control basins.

Comparative interpretations were also limited between the 1994 and 2004 studies as different
sampling seasons were utilized, the 1994 summer study is comparative to the 2004 spring study
and the 1994 winter study is comparative to the 2004 fall study. This discrepancy in seasonality
negatively affected the validity of the water quality and benthic macroinvertebrate community
comparisons. Additionally, different protocols for the evaluations of benthic macroinvertebrate
surveys negatively affected the validity of the comparative results. No data was available from
IDEM to assist in this evaluation.

Taking into consideration the limitations of valid comparisons, the 1994 study and the 2004
study are only able to be compared to their regionally achievable potentials, as represented by the
reference stations. Rating of the sampling stations in comparison to the reference stations, the
conditions of the macroinvertebrate communities either remains constant or it improves from
1994 to 2004. The comparison between the study results from the summer shortly after to the
spring more than ten years after the land use best management conservation practices were
implemented shows an improved biological condition at Station 2 on Barr Creek (Slight to None)
and at Stations 4 and 5 on Big Creek (Moderate to Slight). Comparison between the winter
shortly after to the fall more than ten years after show an improved biological condition at
Station 2, where the rating improved from Slight Impairment to No Impairment. All other
impairment category rankings remained unchanged.

The habitat evaluation used the same methods from the 1994 study to the 2004 study. Habitat
showed overall degradation at Stations 3, 4 and 5. Improvements to the watershed specifically
related to the stream’s substrate condition, lack of available cover, ratio of riffles and runs to
pools, and the ditching and channelization.

The best management land use conservation practices implemented by the Vanderburgh and
Posey County Soil and Water Conservation Districts to improve the Barr Creek watershed were
all located with rural agricultural areas. All of the benthic macroinvertebrate impairment
categories by sampling stations through a comparison of 1994 to the 1994 reference station and
2004 sampling stations to the corresponding 2004 reference station either remained the same or
showed improvements. Three of the four sampling stations from 1994 to 2004 demonstrated a
degraded habitat condition. This report concludes that the measures taken to install no-till
conservation tillage, stormwater runoff diversions, cool season grass filter strips, pipe structure
grade stabilization structures, a poured concrete toewall grade stabilization structure, rock rip-rap
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grade stabilization structures, newly created grass waterways, repaired grassed waterways,
integrated crop management, pasture and hayland plantings, rock rip-rap streambank protection,
tree plantings, waste management containment systems, and water and sediment control basins
may have been effective in improving the quality of some attributes within the Barr Creek
watershed. The habitats of Barr and Big Creeks require additional attention.

The 1994 study recommended implementing programs that protect or restore natural streamside
vegetation, as well as identifying all areas with severely slumping banks and implementing
stabilization projects. These recommendations remain relevant, since ten years later habitat
evaluations indicate a lower quality, and implementation measures should be pursued where
funding and willing land owner participation exists.

Land use best management conservation practices have been implemented within the 10,000
acres of Barr Creek’s watershed. We recommend the continued implementation of habitat
focused watershed improvement measures within Barr Creek’s watershed, especially within the
portions of Posey County. We recommend that similar measures in the upstream rural and
agricultural areas of the 40,000 acres of Big Creek’s watershed be implemented. Complications
may arise as Big Creek’s watershed spans Posey, Gibson and Vanderburgh counties, however,
the improvements in Barr Creek demonstrate the validity of implementing best management land
use conservation practices.
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APPENDIX I:
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BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)
' :_page of

STREAMNAME £ f  Creck LOCATION Harmonie Sdate Rar/<
STATION# _ 4 RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET#_ - _ ~ AGENCY .
COLLECTEDBY £S5, LG & DATE 4/271/4 | LOT#
TAXONOMIST EDR WG DATE SUBSAMPLE TARGET 0 100 0200 Q300 O Other ____
Enter Family and/or Genus and Species name on blank line.
Organisms No. | LS { TI |TCR Organisms No. | LS | TI |{TCR
Oligochaeta My N{A lue \ Megaloptera
Tﬁ
Hirudinea M Q_‘ X | A joce] ) ]Coleopteralarif ) ;’Q Foede |/ | £ et
adutt | 2 1A ow
Isopoda ! unbrown |y, wl;‘,& Wbt
/@ﬁ i W] il FATAY
Amphipoda ’ !' M_M_ A juwet] 1 |Diptera g, DH b By e ) T |Wwbv
. Blood red n e i T [
Decapoda GaneF\y N ) I {pee
Ephemeroptera | 1), 1 - 3 m Zl T joec ) - RTE e :
é;#; il % Z | T |ui |, |Gestopodale) , - Plagidae 29 4 b
‘ Gapid - 11 R L oL 'I e | \ ‘l;}mc\"lokb 4 A Jeb~
Pelecypoda NI wy wy pu mipy | S0 1 & bee
Plecoptera ,(\“’:( ’ N @
Other Rlanaria| w1y @ y, P
(«'\r# I gﬁ bl 78
. tanegronbre | i W |3 |wst
Trichoptera | Hhho - Mimun [ R | T lebe | | | Gospeaste [my LT fue
Hemptes | o oJode - [N | A loec |
GribeeT @)
Taxonomic certainty rating (TCR) 1-5: leost certain, 5=least certain. If rating is 3-5, give reason (e.g., missing gills). LS=life stage:

1= immature; P = pupa; A = adult TI = Taxonomists initials

Total No. Organisms L@_ Total No. Taxa g] ‘iiz

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form3 . . A-29




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME Bugh  (reek LOCATION Harmonie Shte Rrk
STATION #__ | RIVERMILE STREAM CLASS
LAT i LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS &L, ESV LOT NUMBER
FORM COMPLETED BY DATE H/27/64 . REASON FOR SURVEY
wee EOXB TIME AM PM
) -
HABITAT TYPES .|| Indicate the percentage of each habitat type present i
QCobble_20_ % QOSnags S % O Vegetated Banksfr 9 % QSand_2¢ %
a Submerged Macrophytes_ 2 % Q Other ( ) %
SAMPLE Gear used O D-frame @kick-net Q Other
COLLECTION
How were the samples collected? O wading Q from bank Q from boat
Indlcate the number of jabs/kicks taken in each habitat type.
faCobble_Jo @3Snags J©  © (& Vegetated Banks_/ © @ Sand ©
0 Submerged Macrophytes, Q Other ( )
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA :
Indicate estimated abundance: 0= Absent/Not Observed, 1 Rare, 2 = Common, 3—Abundant 4 = Dominant

Pen'phyton 0D 2 3 4 Slimes @ 1 2 3 4
Filamentous Algae 01 ® 3 4 Macroinvertebrates 01 283 4
Macrophytes A1 2 3 4 Fish 01 2Q 4
g
FIELD. OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 =Rare (1-3 organisms), 2 = Commen (3-9
organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)
Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4} Chironomidae 01 2.3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes 01 2 3 4 Hemipteré 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 41 Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4
Isopoda 0 1 -2 3 4] Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4
4&. Culcidae Q. 1 2 3 4
N
exvlovc, ST o g angds n
NN . .
~ N & Fa < vV 5 o w ™
.\.n.\“,m. _m.- S ./} d\\r f = - = =2 e ~
deid joassessment }jotocols For Use in Stream§ and Wadeable Rivers: llieriphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Fqrm 1 A-25
)
pv;{\e‘ :Sg\;e"::h!?‘ @Q}‘_@mg_ow\‘i\u—gt‘ \;\Bi\é—




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME Ruah (re@& | LOCATION
STATION # | RIVERMILE STREAM CLASS
LAT S8 —-5 1N [ONG @9 52,4 81| RIVER BASIN
—
STORET# 3€°H.43AN B7°5C A7w| AGENCY
INVESTIGATORS £38 | WG L., Gary, Romie, Amy
FORM COMPLETED BY DATE 4. [ /oM REASON FOR SURVEY
TIME 0130 &2 mM
WEATHER Now Past 24 as there been a heavy rain in the last 7 days?
CONDITIONS hours Yes O No ﬁuf&ay A/)S}\ *
Q storm (heavy rain) Q . 19 a’
Q rain (steady rain) Q Air Temperature *C
0  showers (intermittent) 0
%3 %cloud cover Q % Other
clear/sunny Q
SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)
>
STREAM Stream Subsystem Stream Type
CHARACTERIZATION|| O Perennial O Intermittent O Tidal Q2 Coldwater ,D%Jaxmwater
Stream Origin Catchment Area__ km?
Q Glacial Spring-fed
O Non-glacial montane ixture of origins
3 Swamp and bog Q2 Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Perip‘irzyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form |

_k—_i
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET . ‘:\a’\ K
(BACK) ) Sida # |
WATERSHED Eredominnnt Sullrounding Landuse Local Watershed NPS Pollution
FEATURES Fprlcds/tP " glc%mrg_lqrclal Og evidence O Some potential sources
QAsrcuioml Qe The BK VIous SONTEES
Q Residential ' Local Wategshed Erosion
0 None ﬁ{odmte Q Heavy

RIPARIAN Indicate the dominant type and record the dominant species present
VEGETATION Trees [ Shrubs ( Grasses 0 Herbaceous

18 meter buffer ~
( ) dominant species present S et Ma ple 'SY amerg
INSTREAM Estimated Reach Length _| 00 m Canopy Cover -
FEATURES : QO Partly open (O Partly shaded ﬁ Shaded
Estimated Stream Width !—O m
High Water Mark m
Sampling Reach Area m?
Proportion of Reach Represented by Stream
Area in km? (m?x1000) km?® Morphology Types
Q Riffle % QO Run %
Estimated Stream Depth _ § m Q Pool %
Surface Velocity m/sec Channelized O Yes ﬂo
(at thalweg)
Dam Present [ Yes A No
LARGE WOODY twp _IS m
DEBRIS :
Density of LWD m?/km® (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present :
VEGETATION Q Rooted emergent Q Rooted submergent QO Rooted floating O Free floating
JA Floating Algae O Attached Algae

dominant species present

Portion of the reach with aquatic vegetation 5 % [

WATER QUALITY Temperature ‘2 . "C 5 "«0} 'F é{lter Odors

B ' ormal/None 0 Sewage
Specific Conductance m GO Petroleum Q Chemical
Q Fishy Q Other
Dissolved Oxygen W Surface Oil
. 2 ater Surface Oils
pH ! 57430 uq [ QSlick QSheen QGlobs QFlecks »
2.1y 3 ﬂNone Q Other i
Turbidity ¢ ]
—_— 4 Turbidity (i{,not measured)
WQ Instrument Used =% 8w QClear ~JSlightly turbid O Turbid
OR‘P - m IOQ 0 Opaque Q Stained Q Other
SEDIMENT/ Odors Deposits 4
SUBSTRATE ormal 0 Sewage Q Petroleum Q Sludge Q Sawdust 0 Paper fiber Q) Sand 4
Q Chemical O Anaerobic (O None 0 Relict shells 0 Other
Q Other
N Looking at stones which are not deeply
Ojls embedde e the undersides black in color?
I(h('Absent QSlight QModerate  QProfuse O Yes No
-
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock - Detritus sticks, wood, coarse plant
materials (CPOM) A
Boulder | > 256 mm (10) S
Cobble | 64-256 mm (2.5"-10") 20 Muck-Mud l()é%c(l)(ﬁ)ery fine organic
Gravel | 2-64 mm (0.1"-2.5") a0
Sand 0.06-2mm (gritty) Yo Marl grey, shell fragments
Silt 0.004-0.06 mm 10 '
Clay < 0.004 mm (slick) kS
- o
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME R, k. Cree K LOCATION Stedhven. | Haemente Sbfe YK
STATION # | RIVERMILE STREAM CLASS :
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS E DV (UG-
FORM COMPLETED BY . DATE H l 27[ o REASON FOR SURVEY
. £>% TIME TR:p0 au
" Habitat Condition Category
Parameter : -
Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for | habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate

Parameters to be evaluated in sampling reach

SCORE

SCORE

4. Sediment
Deposition

Status

SCORE

Available Cover

2. Pool Substrate
Characterization

| b

3. Pool Variability

1

5. Channel Flow

\4

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

Mixture of substrate
materials, with gravel

and firm sand prevalent;
root mats and submerged
vegetation common.

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present.

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

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

otential; adequate

abitat for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for

high end of scale).

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

mats and submerged
vegetation present.

Majority of pools large-
deep; very tew shallow.

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

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

colonization (may rate at

be dominant; some root -

desirable; substrate
frequently disturbed or
removed.

All mud or clay or sand
bottom,; little or no root
mat; no submerged
vegetation.

Shallow pools much

pools.

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

riffle substrates are
mostly exposed.

‘more prevalent than deep

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

unstable or lacking.

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

Majority of pools small-
shallow or pools absent.

Heavy deposits of fine
mtcrial,eglocreased bar
develo t; more than
80% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

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

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

Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS/(EACK)

Parameters to be evaluated broader than sampling reach

7. Channel
Sinuosity

8. Bank Stability
(score each bank)

SCORE b (LB)
SCORE_{{ (RB)

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side by
facing downstream.

SCORE 3 (LB)
SCORE _Z (RB)

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

SCORE_! @B)
SCORE _! (RB)

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in thes| as.)

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

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;

-almost all plants allowed

to grow naturally.

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

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

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

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

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption’
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height

remaini

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

Habitat Condition Category
Parameter
Optimal Suboptimal Mariinal Poor

Channelization or Some channelization Channelization may be | Banks shored with

6. Channel dredging absent or present, usually in areas | extensive; embankments | gabion or cement; over

Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach
normal pattern. evidence of past present on both banks; channelized and

channelization, i.e., and 40 to 80% of stream | disrupted. Instream

reach channelized and
disrupted.

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

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

habitat greatly aitered or
removed entirely.

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

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

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

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

erosional scars

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.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.
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m Qualitative Habitat Evaluation Index Field Sheet QHEI Score:| 18

River Code: RM: . Stream: RQuoh Cresl
Date:_[=s7/°4 Location:: SdecYion, | themonie  Sofe. WBeK
Scorers Full Name: _£2_Belmorte Affiliation:__N 3

1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present

TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY

oostor/stesiol____ M-GRaveL ) 12 2 Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

'O-BOULDER {9) ___ BOsaNDE]  ___ __ DO-LIMESTONE[1] SLT: - SILT HEAVY [-2]

¥O-COBBLE [8] E O TBEDROCKS] . JEETILLS [1] JR(-SILT MODERATE [-1]} Substrate
ARDPANI4] ___ __ DHEIDETRITUS[] ___ ___ O -WETLANDS[O] _ O -SILT NORMAL [0]

EIE-MUCK [2] e . EIDARTIFICIALIOL___ ___ DO-HARDPAN[O] __ _ G-SWTFREE[1] 17

DHESILT (2) . NOTE.lgnors Siudge Originating 7 .SANDSTONE [0] EMBEDDED 00 -EXTENSIVE [-2] Max 20

______________________________ B-RIP/RAP[0]  NESS: 0 -MODERATE [-1]

NUMBER OF SUBSTRATE TYPES:  XF4 or More [2] £ -LACUSTRINE [0] MACNORMAL [0]

(High Quality Only, Score 50r>) 1.3 or Less {0] 01 -SHALE [-1] O-NONE {1]

COMMENTS [-COAL FINES [-2)

2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) ~ AMOUNT: (Check ONLY One or

(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
UNDERCE 19 , _XpooLs». 70cm[2]  ___OXBOWS, BACKWATERS [1]  O0- EXTENSIVE > 75% [11]
OVERBEANS XROOTWADS [1] -  _AQUATIC MACROPHYTES [1] - MOBERATE 25-75% [7] -

Wssmsows oy smwwma) ] Y eouLpers [1j A LOGS OR WOODY DEBRIS [1] EF- SPARSE 5-25% {3] Max 20
M ROOTMATS [1] - COMMENTS: _ O - KEARLY ABSENT < 5%[1]
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE )
SINUOSITY DEVELOPMENT  CHANNELIZATION STABILITY MODIFICATIONS/OTHER - Channel
- HIGH [4] 0 - EXCELLENT (7] X "NONE f6] 3- HIGH [3] O SNAGGING O - IMPOUND.
:13] - GOOP{S] - RECOVERED [4] JY- MODERATE [2] O- RELOCATION " ISLANDS 14
O+~RECOVERING [3] O- LOW[f] O - CANOPY REMOVAL 0 - LEVEED Max 20
[0~ RECENT ‘OR NO ; O - DREDGING O - BANK SHAPING
RECOVERY.[1] - O- ONE SIDE CHANNEL MODIFICATIONS
COMMENTS:
- 4], RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) # River Right Looking Downstream
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) BANK EROSION  poarian
L R (Per Bank) L R(Most PredominantPerBank) L R L R (Per Bank)
* Y- WIDE > 50m [4) JX JRFOREST, SWAMP [3]. . O CHCONSERVATION'TILLAGE (1] O [1-NONE/LITTLE [31
“CHL3- MODERATE 10-50m. [31 01 [3SHRUB OR OLD FIELD {2} O C1-URBAN OR INDUSTRIAL [0] 3 JR-MODERATE (2]

RESIDENTIAL, PARK,NEW FIELD [1] .C)-[J-OPEN PASTURE,ROWCROP [0] O O -HEAVY/SEVERE[1]Max 10
] B E3-FENCED PASTURE [1] 1 B3-MINING/CONSTRUCTION [0]

5.]POOL/GLIDE AND RIFFLE/RUN QUALITY

Pool/
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY { POOLS & RIFFLES!]  Current
(Check 1 ONLY?!) (Check 1 or 2 & AVERAGE) (Check All That Apply)
a- >tm 6] -POOL WIDTH > RIFFLE WIDTH [2] O-EDBIES{H] €1 -TORRENTIAL[- 1]
W(- 0.7-1m [4} B2-POOL WIDTH = RIFFLE WIDTH.[1] RECFASTIY] E-INTERSTITIAL[-1] NEET]
O- 0.4-0.7m[2] - E1-POOL WIDTH < RIFFLE W. [0] ' BCMODERATE (1] [I-INTERMITTENT[-2] ax
@- 0:2-G.dm [1] JR-SLOW [1] 0 -VERY FAST[1]
f1- <0.2m [POOL=0]  COMMENTS: :
CHECK ONE OR CHECK 2 AND AVERAGE Riffle/Run
RIFFLE DEPTH RUN DEPTH RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS =07
i - Best Areas >10 cm [2] i MAX > 50 [2} MTABLE (e.g.,Cobble, Boulder) [2] O - NONE (2]
CI- Best Areas 5-10-cm({1] O MAX < 50[1] ~ EFMOD. STABLE (e.g.,large Gravel) [1] JB&LOW [1] Max 8
- Best Areas < 5cm CFUNSTABLE (Fine Gravel,Sand) [0] O - MODERATE [0] Gradient
[RIFFLE=0] _ O - EXTENSIVE [-1]
COMMENTS: O- NO RIFFLE [Metric=0]:
- Max 10
6] GRADIENT (ft/mi): DRAINAGE AREA (sq.mi) ;1) %POOL: %GLIDE] ‘
 Bestrees mast b g somih . o eoblgat spestes %RIFFLE{E %RUN: | 4o
EPA 4520

06/24/01



Vial#

Barr Creek Final Water Quality Monitoring Study - April 27, 2004 - Station 1, Rush Creek, Harmonie State Park
Referance Station for Barr Creek Watershed, Final Water Quality Monitoring Study

Macrobenthos Quailtative Sample List

ORDER FAMILY GENUS SPECIES COUNT | TOLERANCE VALUES |FBI
.000| Parasite
.000] Predators/Parasite
Planaria 3 4 .125|Omnivore
ngilidae .000| Filters
Corbiculidae Corbicula. fuminea 32 000} Fiters
Dreissenidas Dreissena orpha .000| Fitters
Unionidae Vilosa iris .000] Fikers
Sphaeridas 17 8 A417]Fiters
Gastropoda [Ane 3 .000| Scrapers
20| |Lymnaeidas 1 6.9 .072[Scrapers
Lymnaeidae Fossaria 000 Scrapers
19 Physidae 1 .083]Sci rs
Physidae Physella .000| Scrapers
Planorbidae .000|Scrapers
Planorbidae Planorbula .000| Scrapers
Pleuroceridae .000| Scrapers
Bithyniidae Bithynia tantaculata .000| Scrapers
1{Annelida Hirudinea 3 10 .313|Gathers
Oligochasta 4 .000| Gathers
.000;Predators
25 4 .042|Shradders
Aselidae .000| Shredders
.000| Scavengers
Caenidas .000{Gathers
Caenidae 1 3.1 .032| Gathers
Ephemeridae 3.6 .000}Gathers
18] Baetidae 1 8.1 .032| Gathers
Baetidae brunneicolor 4 .000|Gathers
Baetidae intercalaris .7 .000| Gathers
Bastidae .6 .000[Gathers
14 Heptageniidae | 1 .1 032} Scrapers
Heptageniidae Stenacron gildersleevei .1 .000}Scrapers
Heptageniidae Stenonsma 4 .000|Scrapers
Stenonema iguumm 1.9 .000| Scrapers
Isonychia 2 .000| Fiters
Tricorythodes 27 .000| Gathers
7 .000{Gathers
Timpanoga .000}Gathers
.000]Gathers
8,9[Colecptera .000|Predators
a7 .000|Predators
Dineutus 37 .000| Predators
27,33 7 .000| Predators
S .000; Predators
28,32 4 .000]Gathers
— |Psephenus 4 .000] Scrapers
[Hydrophiloidae .000| Gathers
7 rophiloidas Tropistarnus .000|Gathers
Megaloptera .000| Predators
alidae Corydalus 000 Predators
Trichoptera Brachycentrus .000| Fikers
Helicopsychidae Helicopsyche .000|Scrapers.
Helicopsychidae Helicopsyche borealis .000| Scrapers.
186} Hydropsychidae 4 .167|Fikers
Hydropsychidae Hydropsyche | 4 000! Fikers
Hydropsychidae H he betteni 4 .000{Filters
Hydropsychidae Hydropsyche scalaris 4 000} Fikers
Hydropsychidae Symphitopsyche 4 .000|Filters
Hydroptilidas 4 .000]Gathers
Hydroptiidas Hydroptila 3.2 .000|Gathers
Leptoceridae 4 .000]Shredders
Leptoceridae Nectopsyche .000] Shredders
Molannidae .000] Gathers
Phiopotamidae .000]| Fiters
Phryganeidae Hagenella .000| Shredders
Polycentropodidae Cyrnellus .000{Fikters
Psychomyildas Lype 2 .000} Gathers
36[Hemiptera Belostomatidae .000] Predators
Belostomatidae Balostoma .000| Predators
34| Corixidae 10 .000| Predators
3 Gerridas 1 5 .052|Predators
Gerridae Trepobates 5 .000| Predators
Notonectidae Notonecta .000| Predators
Nepidae .000| Predators
Nepidae [Ranatra -000|Predators
Plecoptera Perlidae [Perlesta 1 .000( Predators
Perlidae Neoperla 1 .000|Predators
Chioroperiidae. | .000|Predators
Odonata-Anisoptera Aeshnidae .000] Predators
Aeshnidae Boyeria .000| Predators
Gomphidae .000| Predators
Cordulegastridae .000| Predators
22 Cordulidae
Libellulidae .000|Predators
Odonata-Zygoptera Calopterygidae .000{Predators
4 Calopterygidae Calopteryx z 37 .077 | Predator.
8 Coenagricnidae 2 [ .127[Predatore
5 Coenagrionkiae Argla 2 5.1 6] Predators
30| Coenagrionidae Engaliagma 9 0| Predators
Lestidae 9
Diptera Cerato) 57
" Blood- 15 8.1
12] Other Chironomidae 11 668{Gathers
35| Culicilae 0.000|Shredders
10 Simulidae 3 0.188|Fikers
2 Tipulkiae 2 0.094[Predators
Stratiomyidas ‘ 0.0001Gather-
29 [Tabanwa: ©.000iFreaate
TAXA RICHNESS 18
FBI 5911
ScraperfFilter 0.125
EPT/Chironomidae 0.269
“% Contribution of Dominant Taxa 0.250
EPT ndex 4.000
Community Simitarity ndices 0.000 Comm. Loss =0
1.000 Jaccard Coef. = 1
CPOM 0.250
Total Number Collected 100
total shredders 25




BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

' page of
STREAMNAME Ror (reek LOCATION Coupk, Lige Rd
STATION# _ & RIVERMILE STREAM CLASS
LAT : LONG RIVERBASIN
STORET # , AGENCY .
COLLECTEDBY ED>W_ (Wa. L DATE Y/34/0+ | LOT#
TAXONOMIST &D B‘ we- e DATE SUBSAMPLE TARGET 0 100 ©200 Q300 Q Other
Enter Family and/or Genus and Species name on blank line.
Organisms No. | LS | TI |TCR Organisms No. | LS | TI |TCR
v .
Oligochaeta | py M @ NS A L v | Megaloptera
Hirudinea Coleoptera
Halpidee  Inyny At | (
N .
Isopoda M (5 QIA el o Elridae I @ £ A lpecdn
Hugeoph) ded | @ £ 14 Lo
Amphipoda | Ny wy Ny my ‘ﬁa A g ] 1 [Divtera Btfy | py @ S PP
™ ) ¥
. . B(oo) k¥ ' W M __W T wel ' (z
Decapoda W MIs | A loe] v ] Boon | YL |T loed,
Cring ! (‘D AN lpeclt
Ephemeroptera | 5,/ DI [t joecr ol kv . | n-Tabecda il Il R
| Heol OIx [T oo | , JGestropoda®™| ny iy —ch 2l 14 1 e
Bse b N\ (T woetl |
_ Pelecypoda
Plecoptera . F"ﬂUM-\ N @ g s wged
Other :HO'Q‘\AN“ ] 2| A we |
Ar'jik -1 1 T leot]
: phoana | w B A el
Trichoptera LM‘ i T FIr el
olrﬁxjod:f'] NY Wy M |T |wer] !
Hemiptera .
X —
Mo geder |y (D = A L]
Taxonomic certainty rating (TCR) 1-5:1=most certain, S=least certain. If rating is 3-5, give reason (¢.g., missing gills). LS= life stage:

I = immature; P = pupa; A = adult TI = Taxonomists initials

Total No. Organisms A@ Total No. Taxa s éz )

Rapid Bzoassessment Protocols For Use in Streams and Wadeablé Rivers: Perzphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form3 . _ A-29




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME By Ck LOCATION  Cpundy, line R

STATION#__7 RIVERMILE STREAM CLASS '

LAT ____LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS ER Wwa L LOT NUMBER

FORM COMPLETED BY DATE ‘/(28 /oY REASON FOR SURVEY
; E_)B’ WG TIME AM PM

Q Snags %

HABITAT TYPES .|| Indicate the percentage of each habitat type present

A Cobble_/0 % AVegetated Banks 75 %  QSand_{0 %

Adde S Trom Fef{/‘f«re -

Q Submerged Macrophytes % Q Other ( ) %
SAMPLE Gear used QO D-frame (R kick-net Q Other
COLLECTION
How were the samples collected? X1 wading Q from bank Q from boat
Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble_1( Q Snags_ /0 Q Vegetated Banks_/0 QO Sand /o
Q Submerged Macrophytes Q Other ( )
GENERAL Mo Gdd 51 |
COMMENTS sThes, backes

Dm?u\":hfi ) Hﬁk ha. I"’P‘)S

QUALITATIVE LISTING OF AQUATIC BIOTA
0=Absent/Not Observed 1 Rare, 2 =Common, 3— Abundant, 4 = Dommant

Indicate estimated abundance:

Periphyton

0@234 Slimes @1 2 3 4
Filamentous Algae 0 2 3 4 Macroinvertebrates 01 203 4
Macrophytes 0 ® 2 3 4 Fish 0 1 (3 4

FIELD.OBSERVATIONS OF MACROBENTHOS
0 = Absent/Not Observed, 1 =Rare (1-3 organisms), 2 = Commeon (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Indicate estimated abundance:

Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4} Chironomidae 01 2.3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4] Ephemeroptera 01 2 3 4
Platyhelminthes 01 2 3 4 Hemipteré 0 1 2 3 4] Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4| Sialidae 01 2 3 4
Isopoda 0 1 -2 3 4| Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4/ Tipulidae 01 2 3 4
Decapoda 0 I 2 3 4] Empididae 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4] Tabinidae 01 2 3 4

Culcidae Q 1.2 3 4
deid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form [ : A-25



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME EQWP g ¢ ‘< LOCATION 5'\‘&“0« =3 Cou I\‘Ly Line R‘:’
STATION#___ "3 RIVERMILE STREAM CLASS
LAT 38" 349N LoNGB? 4], 3IW/RIVER BASIN
STORET # AGENCY
INVESTIGATORS =5 (g ¢
FORM COMPLETED BY ?&I‘g Hlag a'é REASON FOR SURVEY
EDB WG o900 ™
WEATHER Now Past24  Has there been a heavy rain in the last 7 days?
CONDITIONS . hours ﬂYes QNo gﬁf"dﬁ.r‘ N?ﬁ AN
8 S't:il;n(s(:\;ad\;y'::;) g Air Temperature_aﬁ_ “C :
og showers (intermittent) a Other
% %cloud Q%
c‘lze:;st;?:;r Q . )
A <4 SITE\}O ATION/MAP || Draw a map bf the site and indicate the areas( ‘ampled (or attach a photogral h)( V [ : _g{, /
PEL®  Deph Ve oo S| PP LB OEPTH velo #/4.l pELB | Deptutd] ' OQ‘%] s
OS ‘O.Z. ) tZ-‘\ 015 0w4’ (-.Ol) 0.5 0;7— , o“"l
1.0 03] ;“0_5.2 . 1.0 L0 ol 1.0 0.3 Q.2%
’% o5 Y 1S . 6.9 «o8 t,'s' 0.l 0.3
,,,,,,,,,,,,, e f T S0 1O e e\ S .
0,34 - ——= .0 0. 0.54
2.0 Cib 3 x5 ! o 0. , ! >
405 066 O“hﬁiﬂwwmm qu ’ 0 /3 0.19” - Qt's 0'8 %0 44‘
soon| 0% | 3= s eor fwe [oa | onk
'; : 4,0 \.3 1 939 3.5 0.9 QL3
3.5 +0.8 o5 I 3TF 3 1| 038 n \
w v 5 .2 ! 0.45 ° 0 ' © o548
4.9 0.9 044 29 : =
! 5.5 2! o417 4.5 O SR
o Gl e |,
4,6 0.5 b4 <o T3 o, 1k 5.0 Lo 0.59 |
S O}l.o o, 44 (D'g irL 2 O.1% 5.5 e O.Qa’
(P;O Diq 0‘4‘! 7.8 .i 0.8 C.3 (D'S O'q ‘CT-;-'-——-\
.5 O.% Q.24 8,0 0.5 ' 0.3 30 R BAMW
7.0 O.b O 2— &5 0.2 0.4 ' T i
7.5 O Q.02 - qc¢ oz o |l
.6 0,5 =0.0%) q.¢ x IVOH@}» 0, «
.S 0.4 (—oo1) | 1o fRAN
AM eam Subsystem ) Stream Type
- CH ‘) ‘ %’erennial Q Intermittent  Q Tidal Q Coldwater armwater
q ] O 0) 2- -, 0 5 ) : : 2
NO P < %tlg;l; agrigm 0 Spring-fed Catchment Area km
1. EADWW G Q Non-glacial montane _&Mixture of origins
(O e RT g A~ NI Q Swamp and bog Q Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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- ' S+tatoa D

- Bare Creak
PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET Co N ‘7 i Rd
. w £

(BACK) :
WATERSHED Predominant Sul"rounding Landuse Local Watershed NPS Pollution
FEATURES Q Forest Q Commercial Q No evidence [ Some potential sources
Q Field/Pasture Q Industrial S¥Obvious sources
gricultural Q Other
[ Residential Local Watershed Erosion
J None Moderate () Heavy
RIPARIAN Indicate the dominant type and record the domingant species present
\;%GETA{I?TN) Q Trees Q Shrubs asses Q Herbaceous
meter buffer’ .
( dominant species present __ o Caraty Grass
INSTREAM Estimated Reach Length YO0 m Cgmopy Cover
FEATURES : ,E’P‘art]y open () Partly shaded Q) Shaded
Estimated Stream Width _1 20 €%
High Water Mark m
Sampling Reach Area m?
Proportion of Reach Represented by Stream
Area in km? (m*x1000) km® Morphology Types
QRiffle % QRun %
Estimated Stream Depth \~Q m Q Pool %
Surface Velocity m/sec Channelized /!f Yes QNo
(at thalweg)
Dam Present O Yes QNo
LARGE WOODY LWD m?
DEBRIS :
Density of LWD  __ m¥km? (LWDV/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present : :
VEGETATION Q Rooted emergent 0 Rooted submergent Q Rooted floating 0 Free floating
Q) Floating Algae Q) Attached Algae

dominant species present

Portion of the reach with aqﬁatic vegetation %
WATER QUALITY Temperature §12 '3"‘(; 5‘{ e F 128°< wyter Odors
Q0.5 ormal/None 0 Sewage
) Specific Conductance v 8 ll:c;t;'loleum 8 glggnﬁcal
v—— 18| y €T
Dissolved Oxygen G325 “'S’MIL Surt
Water Surface Oils
pH €43 Qglick O Sheen QGlobs O Flecks
6 Gs. one [ Other
Turbidity __ ©»
Turbidity (if pot measured)
WQ Instrument Used Q Clear Slightly turbid Q Turbid
oRe =8 Q Opaque Q) Stained Q Other.
SEDIMENT/ Odors Deposits 3
SUBSTRATE Normal Q Sewage Q Petroleum Q Sludge Q) Sawdust Q Paper fiber Q Sand B
Chemical () Anaerobic (' None Q Relict shells Q Other

Q Other, ]
Looking at stones which are not deeply :

Ojls
#Absent Q Slight QModerate  QProfuse QO Yes

embedde% the undersides black in color?

o

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS

(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
— materials (CPOM) \&
Boulder §> 256 mm (10") -
Cobble | 64-256 mm (2.5"-10") | O Muck-Mud | black, very fine organic
(FPOM)

Gravel 2-64 mm (0.1"-2.5") ] 5‘
Sand 0.06-2mm (gritty) 20 Marl grey, shell fragments
sit = |0.004-0.06 mm =20
Clay < 0.004 mm (slick) r: Yo)

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME g,, £ Creek

LOCATION Storfoia R, Lewaty /ine =d

substrate favorable for
epifaunal colonization
and fish cover; mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and pot
transient).

1. Epifaunal
Substrate/
Available Cover

Mixture of substrate
materials, with gravel

and firm sand prevalent;
root mats and submerged
vegetation common.

2. Pool Substrate
Characterization

5

SCORE

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present

3. Pool Variability

SCORE &

Little or no enlargement

Parameters to be evaluated in sampling reach

4. Sediment of islands or point bars

Deposition and less than <20% of
the bottom affected by
sediment deposition. .

SCORE £

. Water reaches base of
5. Channel Flow both lower banks, and
Status minimal amount of

channel substrate is
exposed.

SCORE le

‘| high end of scale).

habitat; well-suited for
full colonization
potential; adequate
habitat for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at

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

be dominant; some root -

mats and submerged
vegetation present.

Majority of pools large- |,
deep; very few shallow.

Some new increase in .
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

| deposition in pools.

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

STATION # Q RIVERMILE STREAM CLASS -
LAT LONG RIVER BASIN
STORET # AGENCY
| INVESTIGATORS  E>Y (WG ¢
FORM COMPLETED BY DATE "‘[ as[ o REASON FOR SURVEY
EDV (Wi TIME 10:26 _ W) ™M
Vs
" Habitat Condition Category
Parameter . - -
Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable

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

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation. ’

Shallow pools much
more prevalent than deep
pools.

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

| constrictions, and bends;

moderate deposition of
pools prevalent. '

| Water fills 25-75% of the

available channel, and/or
riffle substrates are .
mostly exposed.

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

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

Majority of pools small-
shallow or pools absent.

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

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

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



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

Habitat ) Condition Category
Parameter ”
Optimal . Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas | extensive; embankments | gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach
normal pattern. evidence of past present on both banks; | channelized and
channelization, i.c., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than | reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.

present, but recent
channelization is not
present.

: . The bends in the stream | The bends in the stream | The bends in the stream | Channel straight;
7. Channel - | increase the stream increase the stream increase the stream waterway. has been

Sinuosity fength 3 to 4 times length 1 to 2 times length 1 to 2 times channelized for a long
. longer than if it wasina |longer than if it wasina | longer than if it was ina |distance.
straight line. (Note - straight line. straight line.
channel braiding is .

considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.)

SCORE 3

. Banks stable; evidence | Moderately stable; Moderately unstable; 30- § Unstable; many eroded
8. Bank Stability | of erosion or bank failure | infrequent, small areas of | 60% of bank in reach has | areas; "raw" areas
(score each bank) | absent or minimal; little | erosion mostly healed areas of erosion; high | frequent afong straight

: potential for future over. 5-30% of bank in | erosion potential during | sections and bends;
problems. <5% of bank | reach has areas of floods. obvious bank sloughing;
affected. erosion. 60-1'00‘3 of bank has

score ! @By
SCORE _| (RB)

Parameters to be evaluated broader than sampling reach

C More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
9. Vegetative | streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
Protection (score | immediate riparian zone |} covered by native covered by végetation; | covered by vegetation;
each bank) covered by native vegetation, but one class { disruption obvious; disruption of streambank ;
vegetation, including of plants is not well- patches of bare soil or vegetation is very high; .
Note: determine ~ | trees, understory shrubs, | represented; disruption” | closely cropped vegetation has been E
left or right side by |ornonwoody . evident but not affecting | vegetation common; less | removed to
facing downstream. | macrophytes; vegetative | full plant growth than one-half of the 5 centimeters or less in
disruption through potential to any great ﬂotential plant stubble average stubble height.
grazing or mowing extent; more than one- eight remaining. : ’
minimal or not evident; | half of the potential plant | *
| almost all plants allowed | stubble height
to grow naturally. remaining.

SCORE _S_ (LB)
SCORE _Y (RB)

- | Width of riparian zone | Width of riparian zone Width of riparian zone 6- | Width of riparian zone
10. Riparian '| >18 meters; human 12-18 meters; human 12 meters; human <6 meters: little or no
Vegetative Zone activities (i.e., parking activities have impacted | activities have impacted | riparian vegetation due
Width (score each | lots, roadbeds, clear-cuts, | zone only minimally. zone a great deal. to human activities.
bank riparian zone) lawns, or crops) have not . .o
7 | impacted zone.
SCORE_'_(LB)

SCORE ' (RB)

Total Score 6 7

N Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3




m Qualitative Habitat Evaluation Index Field Sheet QHEI Score:

l

River Code: i RM: Stream: arr Creck”

Date:_ 4 / 2%/ 9"/ Location: BarcCret i< shbon = County Line Ry
Scorers Full Name: £2\ B Ivonte __ Afflilation: Y S

1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present

TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY.
GIO-BLOR/SLBS[10]___ ___ OIEGRAVEL[] 22 _2Check ONE (OR 2 & AVERAGE) Check ONE {OR 2 & AVERAGE)
BO-BOVLDER[O) ____ _ BDSANDS] ___ _ O -LIMESTONE[1] SLT: O- SILT HEAVY [-2]
DOCOBBLE[S] _____ ODeE0ROCKS . J-TILLS [1] "BGILT MODERATE [-1] Substrate
OE-HARDPAN[4) __ _ DIEIDETRITUSE] __ _ [T -WETLANDS[O] . B1-SILT NORMAL [0] )
BICHMUCK 2] —__ CIDARTIFICIALOL O-HARDPAN[0] __ _ _ _ EI-SWTFREE[1] _ lo
xnsu 2] =20 a0 NOTE; \grors Siudge Orginatng 1 .SANDSTONE [0] EMBEDDED G -EXTENSIVE [-2] Max 20
______________________________ B-RIP/RAP [0]  NESS: S8 MODERATE [-1]

NUMBER OF SUBSTRATE TYPES: (4 or More [2] O -LACUSTRINE [0] O -NORMAL [0]

(High Quality Only, Score 50r>) 3.3 or Less [0] O -SHALE [-1] O -NONE [1]

COMMENTS 3-COAL FINES [-2] ‘

2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY One or

(Structu re) TYPE: Score All That Occur check 2 and AVERAGE) Cover

- __POOLS>70cm[2]  ___OXBOWS, BACKWATERS [1]  [1- EXTENSIVE > 75% [11]
___ROOTWADS [1] —_AQUATIC MACROPHYTES [1] - E3- MOBERATE 25-75% [7] -

. ' A BOULBERS.[1] X LOGS OR WOODY DEBRIS [1] J&- SPARSE 5-25% [3] Max 20
___ROOTMATS{T] . COMMENTS: O - REARLY ABSENT < 5%[1]

3) CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE ) :
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY MODIFICATIONS/OTHER - Channel
O - HIGH [4} '+ EXCELLENT [7] ‘1 - NONE f6]. - HIGH [3] - SNAGGING 1 - IMPOUND. L)
11 - MODERATE [31 B- GOop:(5] 13- RECOVERED [4]  £1- MODERATE [2] O- RELOCATION 0O - ISLANDS

- 8- FAIR (3} O-RECOVERING [3] G Low 85| - CANOPY REMOVAL [ - LEVEED Max 20

COMMENTS:

R RECENT OR NO
RECOVERY. [1]

O - DREDGING
03 - ONE SIDE CHANNEL MODIFICATIONS

0 - BANK SHAPING

- 4]. RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) P River Right Looking Downstream §

RIPARIAN WIDTH
L R (Per Bank)
’ II WIDE > S0m [4]
- WODERATE 10

ELOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN)

L R.(Most Predominant Per Bank)
‘B3 [-FOREST, SWAMP [3].

<50m [3] @ DFSHRUB OR OLD FIELD {2}

L R

O CHCONSERVATION TILLAGE [1]
O £1-URBAN OR INDUSTRIAL 0]

g [2} ESIDENTIAL, PARK,NEW FIELD [1] JX(J(-OPEN PASTURE,ROWCROP [0] [ O -HEAVY/SEVERE[1]Max 10
W Sm] B £3-FERCED PASTURE [1]

BANK EROSION
L R (Per Bank)

J SXMODERATE [2]

O E-MINING/CONSTRUCTION [0]

O O -NONE/LITTLE [3]

Riparian

BT - NONE {8
COMMENTS:
5.JPOOL/GLIDE AND RIFFLE/RUN QUALITY Pool/
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLES!]  Current
(Check 1 ONLY?!) (Check 1 or 2 & AVERAGE) (Check All That Apply)
B- >tm 6] L:POOL WIDTH > RIFFLE WIDTH [2] 1 -EDDIES[1] £1-TORRENTIAL{- 1]
- 0.7-1m [4} E2-PQOL WIDTH = RIFFLE WIDTH [1] JXFAST[1] B1-INTERSTITIAL[-1] TPET
(- 0:4-0.7m [2] 1 -POOL WIDTH < RIFFLE W. [0} YHCMODERATE [1] . O1-INTERMITTENT(-2]
Q- 0.2-0.4m [1] §?L0W {11 L1 -VERY FAST[1]
- <0.2m[POOL=0]  COMMENTS:
CHECK ONE OR CHECK 2 AND AVERAGE Riffle/Run
RIFFLE DEPTH RUN DEPTH _ RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS - 2%
0 -'Best Areas >10 cm [2) ;n’ MAX > 50 [2]  EFSTABLE (e.g.,Cobble, Boulder) [2] O1- NONE [2]
Best Areas 5-10 cm{1] \n MAX < 50[1] XMoo STABLE (e.g.,Large Gravel) [1] B{LOW [1] Max 8
1 - Best Areas < 5 cm DFUNSTABLE (Fine Gravel,Sand) [0] 0O - MODERATE [0] Gradient
[RIFFLE=0] 0 - EXTENSIVE [-1]
COMMENTS: O- NO RIFFLE [Metric=0]-
- Max 10

6] GRADIENT (ft/mi):

* Best aress must be large snough fo

DRAINAGE AREA (sq.mi.) ;_ 1 /

a of riffi species

%POOL: %GLIDE!
%RIFFLE] & | %RUN:

EPA 4520

06/24/01



Barr Creek Final Water Qualty Monitoring Study - April 28, 2004 - Station 2, Barr Creek County Line Road

Macrobenthos Quailitative Sample List

Vial #
ORDER [FAMILY JGENUS JSPECIES COUNT | TOLERANCE VALUES [Fi
]
3 4
31|Psl a Corbiculidae Corbicula fluminea 32
Dreissenidae Dreissena m
Unionidae Vikosa B 1) .000|Fiters
18] haeridae [ 8 .516]|Fifters.
Gastropoda |Ancyidiae [ .000|Scrapers
20 |Lymnaeidae 6.9 .000|Scrapers
iwg Fossaria .000] Scrapers
18| Physidae 4 .344 | Scrapers
|Physidae Physella .000|Scrapers
Planorbidae .000| Scrapers
Planorbidae Planorbula .000| Scrapers
Pleuroceridae .000| Scrapers
Bithyniidae Bithynia tentaculata .000| Scrapers
1|Annslida Hirudinea 10 0004 Gathers
25| Oligochasta 8 .000]Gathers
26|Dec: a 1 8 .088|Predators
17 Wl& phipoda 10 4 430 Shredders
24lsopoda Aselidae 5 .430| Shredders
Ostracoda .000] Scavengers
Ephemeroptera Caenidag 7 .000{Gathers
13 Caenidae 1 3.1 .033]Gathers
Ephemeridae 36 .000{Gathers
18] 1 31 .033|Gathers
brunneicolor 4 .000|Gathers
intercalaris .7 .000]Gathers
.6 .000| Gathers
14 | 1 .1 .033| Serapers
ISMwei 1 .000| Scrapers
4 .000| Scrapers
exiguum 1.9 .000}Serapers
2 .000]Fiters
Tricorythodes 27 .000|Gathers
7 .000| Gathers
Timpanoga .000| Gathers
.000; Gathers
8,9|Coleoptera .000|Predators
37| .000|Predators
Dineutus 37 .000|Predators
27,33 17 7 .280|Predators
S .000|Predators
28,32 1 4 .043| Gathers
Psephenus 4 .000] Scrapers
.000| Gathers
7 Tropisternus. 1 .000] Gathers
{Megaloptera 4 .000{Predators
Cofalus .000; Predators
Trichoptera Brachycentrus 0.000}Fiters
Helicopsychidae Helicopsyche 0.000|Scrapers
Halicopsychidae Helicopsyche borealis .000 | Scrapers
16 Hydropsychidae .000|Fitters
Hydropsychidae Hydropsyche 4 .000|Fitters
Hydropsychidae he bettent .000]Fiters
Hydropsychidae he scalaris .000| Filters
Hydropsychidae iSymphitopsyche .000]Fiters
Hydroptiidae .000| Gathers.
Hydroptilidae Hydroptila 3.2 .000| Gathers
Leptoceridae. 4 .000| Shredders
Leptoceridae Nectopsyche 4 .000] Shredders
Molannidae .000| Gathers
PhibElamidss .000] Fikers
Phryganeidae Hagenela 4 .000¢ Shredders
Polycen! idae Cyrnelius .000| Fikers
Psychomyiidae Lype. 000§ Gathers
38 Belostomatidae .000]Predators
Belostoma .000| Predators
34 Corixidae 10 .000| Predators
3 Gerridas 1 5 .054|Predators
Gemidae Trepobates 5 .000|Predators
Notonectidae Notonecta .000|Predators
Nepidae 000 Predators
Nepidae Ranatra .000| Predators
Plecoptera Perlidae Perlesta 000 Predators
Perlidae Neoperla 000 Predators
Chloroperiidae 0.000|Predators
‘Odonata-Anisoptera Aeshnidae 0.000|Predators
Aeshnidae Boyeria 0.000|Predators
Gomphiiae .000Predators
Cordulegastridae .000| Predators
22 Cordulidae 4 .215| Predators
Libslulidae .000]| Predators
Odonata-Zygoptera Calopterygidae .000| Predators
4 Calopterygidae Caloptervx 37 .000] Predators
[ Coenagrionidae ) 6.1 .262|Predators
5 Coenagrionidae Argia 5.1 .000| Predators
30] Coenagrionidae Enlg_alhgma 9 0.000|Predators
Lestidae 9 0.000|Predators
Diptera Ceratopogonidae 57 000} Gathers
1 Blood-red Chironomidae 24 8.1
12 Other Chironomidae [ .387)Gathers
35 Culicidae .000| Shredders
10| Simulidae 2 .129Fihers
2| Tioulidae 1 E 032 Fredator-
Stratiomyidae & 0.000{Gatner:
2¢ | Tabanidae 1 3 0.065|Pradators
TAXA RICHNESS 21
FBI 8592
Scraper/Filter 0.825
EPT/Chironomidae 0.100
% Contribution of Dominant Taxa 0.240
EPT index 3.000
Community Similarity indices 0.238 Comm. Loss = 0.238
0.538 Jaccard Coef. = 0.538
CPOM 0.150
Total Number Collected 100

total shredders




BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

:_page of
STREAMNAME {3ar~ Creelc LOCATION (| p <tveam oF  GnEl oo/ oy Credt
STATION#__ 3 RIVERMILE STREAM CLASS
LAT ' LONG RIVER BASIN
STORET # . ' AGENCY .
COLLECTEDBY £13%8, Wa DATE_4/29/94| LoT#
TAXONOMIST &, )B‘ we- e DATE SUBSAMPLE TARGET Q 100 Q200 0300 Q Other ____
Enter Family and/or Genus and Species name on blank line.
Organisms No. | LS | TI |TCR Organisms No. | LS { TI |TCR
Oligochaeta ! m 3 A o | |Megaloptera
' A
Hirudinea Coleoptera Dy isade < FyARamay,
H&L(J; dae | b Z A |l
Isopoda I D124l
Amphipoda W0y e o l{F) A 1A lwgl] ( [DipteraSna QO
Decapoda 1 @ F A witl ¢ Bloo) € )
| ]
Lev ot | /
Ephemeroptera | . = / ; weth 1. e
cad-m () 7 T-lc,¢e| ; JQastropoda LHS \lm | @( A feoel
e ChpldeT
_ Pelecypoda
Plecoptera wn Clem (1 B A Jwer] s
Other D&,.FI, N[ m@d r oot s
El.muh:l7 M i) o€ nallegd X1 I Jott] 0 c
. P [ @2 Tl
Trichoptera .
Hemiptera
[axonomic certainty rating (TCR) 1-5:1=most certain, 5=least certain. If rating is 3-5, give reason (¢.g., missing gills). LS= life stage:

I=immature; P = pupa; A = adult TI = Taxonomists initials

Total No. Organisms Total No. Taxa Z ( E )

Rapid Bioassessment Protocols For Use in Streams and Wadeablé Rivers: Perxphyton, Benthic
Macroinvertebrates, and Fzsh Second Edition - Form3 i A-29




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME R, ~ (ree { LOCATION (fpefreern oF conEloenee - u/ B, 5 '(rﬂ;
U 4 7
STATION#__ 3 RIVERMILE STREAM CLASS
LAT : LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS  g#u, YiL E TR LOT NUMBER
FORM COMPLETED BY DATE &4/39/04 REASON FOR SURVEY
| TIME 5.1y _ (AW M
HABITAT TYPES .|| Indicate the percentage of each habitat type present )
h QCobble_ O % OSnags © % QO VegetatedBanks A %  DSand IS %
Q Submerged Macrophytes £y % Q Other (¢, concrecng ) 1§ %
SAMPLE Gear used (Q D-frame [kick-net Q Other
COLLECTION
How were the samples collected?  Chvading Q from bank Q from boat
Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble___ 0 Snags © O Vegetated Banks_ 20 Q0 Sand_20O
0 Submerged Macrophytes Q Other (14 rencradions )20
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA ) :
Indicate estimated abundance: 0= Absent/Not Observed, 1 Rare, 2 = Common, 3— Abundant, 4 = Dominant

Periphyton @ 1 2 3 4 Slimes (1 2 3 4
Filamentous Algae @ 3 4 - Macroinvertebrates 0 1 @ 3 4
Macrophytes (0 ’)1 2 3 4 Fish 01 20 4

FIELD. OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4} Chironomidae 01 2.3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4 | Ephemeroptera 01 2 3 4
Platyhelminthes 01 2 3 4 Hemipteré 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 I 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4| Sialidae 01 2 3 4
Isopoda 0 1 -2 3 4] Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 2 3 4
Decapoda 0 I 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 1t 2 3 4| Tabinidae 01 2 3 4

Culcidae 0 1 2 3 4

deid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 : A-25



PHYSICAL CHARACTERIZATION/'WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME Rutr Creek. LOCATION D factjon 3 kpstream oFf  conflnence ufth 83 CGrece
STATION # 3 RIVERMILE STREAM CLASS
LAT 38° 898N 1oNG 37° 12935 RIVER BASIN
STORET # AGENCY
INVESTIGATORS Amy , Wall, . £38
FORM COMPLETED BY - DATEQY /24 fo+ REASON FOR SURVEY
TIME s @ PM
WEATHER Now Past 24 Has there been a heavy rain in the last 7 days?
CONDITIONS hours es QNo - w
Q storm (heavy rain) Q ’ o
Q rain (steady rain) Q Air Temperature! C
Q  showers (intermittent) . Q Oth
RO %A Ycloud cover Q_ % er.
i Q clear/sunny Q _
. SITE LOCATION/MAP\ Draw a map of the site and indidate the areas samplﬁi (or attach a/photograph v 0 (w r\Lq :
Dol Deplh O welot@) DELR | DEPIG Veloedh Y, A fsed)
! 0‘ 4 . 4 . - b—_/’__,_.__—
0.5 y l' 1’2, I 9.5 .2 0.59 - O-b“
t ) B e TN S .
{0 o4 0.93 vo gy o
. T T !
v a ) 0“‘"\7- --~<.~~:..“...M‘._v S '
2.c 9.4 [ 177 _ tJ 0.2 — 557
e —— ' ) /
K N R R S R
! T T 3¢ | 0.3 [ L )08
| O \ 3 i
30 04 3s | o3 M3
T35 0.4 132 4o O3 vl
s et PR ey
e e - o,
e ©4l 132 P45 | OF BEEE
4.5 0.4f A7 t S.o 04 | 32
- .
S 55 @ 0,9 o
L3¢ , o, | T
P j- o “'TWO%% .0 O.b 1. 47
| s [ 4 )

! S > { . G ‘ 5 o‘ b \ R 30
6o 0.3 Lig e s 731 |
6.5 © 1S 10 > ‘ °> | 9%

. D ' ' - -
& 75 | 06 Tes [ os |04
L2 . — 5
7.0 o‘? //’\Sm 8:0“‘ O’(d \ 7'0 O-S O.3Q
RSN U.Le 5 |- 0 « —
.S ‘ : 7.5 RIGHT RARNKL
8'0 0‘3 01‘51— e Gl B
4.5 RiHT BAN)C ‘
8 S NeRDG 'STREAM Sgream Subsystem ) Stream Type
"o CHARACTERIZATION }ﬁcrermial Q Intermittent Q Tidal Q Coldwater - armwater
810" ’T 8and . o : .
d Stream Origin Catchment Area km? -
Q Glacial Q Spring-fed \
- Q Non-glacial montane g ixture of origins
0 Swamp and bog Other i
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form | A-5



!

Shtoan S

Barr Creek
PHYSICAL CHARACTERIZATION/W ATER QUALITY FIELD DATA SHEET Vrarm o€ Conll
et o u M G Mém
(BACK) - WH”\ B‘b Creot
: - R4/
WATERSHED Predominant Surrounding Landuse * Local Watershed NPS Pollution [7/ / 4 O‘f
FEATURES Q Forest Q Commercial 3 No evidence 1 Some potential sources
Q Eield/Pasture Q Industrial bvious sources
Agricultural Q Other : e
Residential Local Wa%cd Erosion :
0O None oderate O Heavy
RIPARIAN Indicate the dominant type and record the domigant species present »
H%GE’EA’EI%N ) Trees Q Shrubs /E?a Grasses Q Herbaceous
meter buffer’
r dominant species present Ree d & nar, G-rass
INSTREAM Estimated Reach Length 10O m Canopy Cover
FEATURES : Q Partly open  Q Partly shaded Q Shaded
Estimated Stream Width 25 m
High Water Mark m
Sampling Reach Area m?
Proportion of Reach Represented by Stream
Area in km? (m*x1000) km® Morphology Types
. Q Riffle % W Run %
Estimated Stream Depth m QPool % !
Surtiz‘lce Velocity m/sec Channelized % Yes - QONo N
(at thalweg) . i
Dam Present Q) Yes mo : ] ) E
LARGE WOODY LWD m? !
DEBRIS
Density of LWD m¥/km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present ’ s : -
VEGETATION Q Rooted emergeat Q Rooted submergent: Q Rooted floating  Q Free floating :
Q Floating Algae yAttached Algae e - . ’ ;
dominant species present '
Portion of the reach with aquatic vegetation [O% ;
4
WATER QUALITY Temperature H.G oc 58.2°F ater Odors
- o < Normal/None El Sewage i
- NS Specific Conductance /8 Q Petroleum Q Chemical ;
. N =Y ,'_“D €S Q Fishy Q Other, |
I\ 5'5,,3# Dissolved Oxygen 3 |
v D-O' = <.09 Water Surface Oils \
. pH ; ﬁ irlick 8 S}:leien Q Globs Q Flecks
. one Other,
: Turbidity 527 p
- Tyrbidity (if not measured) )
WQ Instrument Used Thrsitu géb Slightly turbid O Turbid
ORP=* 1O~ Opaque Q Stamned QOther B
® SEDIMENT/ Odors Deposits : ke
SUBSTRATE Jormal Q Sewage Q Petroleum Q3 Sludge Q Sawdust Q Paper fiber O Sand . -4
0 Chemical O Anaerobic O None a Rehct shells Q Other
Q Other_ :
- Looking at stones which are not deeply
Ojis embedded, age the undersides black in color?
Absent O Slight QO Moderate  QProfuse [ Yes o
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area ;
Bedrock Detritus sticks, wood, coarse plant
materials (CPOM) ’ O
Boulder |> 256 mm (10")
Cobble 64-256 mm (2.5"-10")" Muck-Mud | black, very fine organic ‘f..;
: (FPOM) ,
Gravel | 2-64 mm {0.1"-2.5") \ O
Sand 0.06-2mm (gritty) A\ O Marl grey, shell fragments
Silt 0.004-0.06 mm TO
Clay <0.004 mm (slick) HoO
Sheal | A-6 Appendzx A-1: Habltat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
ueq: Cered
Mintow S, HACH W% Qualry Tt S P/v ol = O PP PO, -
e = O,
P
ﬂczp’v.f‘- GarMusse | S prgiell actes N froda : < PP‘:\



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

STREAMNAME Bt CrecK.

LOCATION Shibien B upstream of Contl uf Bl

STATION#__ = RIVERMILE STREAM CLASS -
LAT LONG "RIVER BASIN
'STORET # AGENCY

| INVESTIGATORS A Wal\, | EO8

2. Pool Substrate
Characterization

SCORE ¢

3. Pool Variability

4. Sediment
Deposition

Parameters to be évaluated in sampling reach

SCORE ¢

5. Channel Flow
Status

\7

SCORE

or other stable habitat
and at stage to allow full
colonization potential

| (i.., logs/snags that are
not new fall and pot
transient)

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

vegetation common,

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present.

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

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

root mats and submerged

of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
-} high end of scale).

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

mats and submerged
vegetation present.

Majority of Fools large-
deep; very few shallow.

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

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

be dominant; some root -

1 pools.

FORM COMPLETED BY : DATE _# [Rﬂz o4 REASON FOR SURVEY
. TIME 10:® A @ M -
".Habitat' Condition Category
Parameter - - -
Optimal Suboptimal " Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of potential; adequate desirable; substrate unstable or lacking.
snags, submerged logs, | habitat for maintenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation. i

Shallow pools much
more prevalent than deep

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

| constrictions, and bends;

moderate deposition of

1 Water fills 25-75% of the

available channel, and/or
riffle substrates are .
mostly exposed.

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

Majority of pools small-
shallow or pools absent.

Heavy deposits of fine
material, increased bar
devel f; more than
80% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very little water in
channel and mostly
present as standing
pools. :

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

Macroinvertebrates, and Fish, Second Edition - Form 3

A-9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat ) ) " Condition Category
Parameter
Optimat . Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas | extensive; embankments | gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach
normal pattern. evidence of past present on both banks; | channelized and
channelization, i.e., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than reach channelized and habitat greatly altered or

past 20 yr) may be distupted. removed entirely.
present, but recent .

channelization is not
present.

’ . The bends in the stream | The bends in the stream | The bends in the stream | Channel straight;
7. Channel - | increase the stream increase the stream increase the stream waterway. has been
Sinuosity length 3 to 4 times length 1 to 2 times length 1 to 2 times channelized for a long
L longer than if it was ina | longer than if itwasina | longer than ifitwasina |} distance.
straight line. (Note - straight line. straight line.
channel braiding is ) .

considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.)

il Y 1o oo e - ¢

Banks stable; evidence | Moderately stable; " { Moderately unstable; 30- | Unstable; many eroded

8. Bank Stability | of erosion or bank failure | infrequent, small areas of | 60% of bank in reach has | areas; "raw" areas
(score each bank) | absent or minimal; little | erosion mostly healed areas of erosion; high- | frequent afong straight
: potential for future over. 5-30% of bank in | erosion potential during | sections and bends;
problems. <5% of bank [ reach has areas of | floods. obvious bank sloughing;
affected. erosion. 60-100% of bank has

erosional scars.

SCORE _] (LB) .
SCORE _, (RB)

Parameters to be evaluated broader than sampling reach

Co Morte than 90% of the 70-90% of the 1 50-70% of the Less than 50% of the
9. Vegetative -| streambank surfaces and | streambank surfacds streambank surfaces streambank surfaces
Protection (score | immediate riparian zone | covered by native covered by vegetation; | covered by vegetation;
each bank) covered by native vegetation, but one class { distuption obvious; disruption of streambank
o ) vegetation, including of plants is not. well- patches of bare soil or vegetation is very high;
Note: determine *~ | trees, understory shrubs, |represented; disruption’ | closely cropped vegetation has been
left or right side by |ornonwoody . evident but not affecting | vegetation common; less | removed to :
facing downstream. | macrophytes; vegetative | full plant growth | than one-half of the 5 centimeters or less in
disruption through potential to any great otential plant stubble average stubble height.
grazing or mowin extent; more than one- eight remaining. ’

half of the potential plant { *
stubble height
remaining.

minimal or not evident;
-almost all plants allowed
to grow naturally.

SCORE _3 (LBj
SCORE _L (RB)

Width of riparian zone 6-
12 meters; human

activities have impacted_
zone a great deal.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

- | Width of riparian zone | Width of riparian zone
10. Riparian - | >18 meters; human 12-18 meters; human
Vegetative Zone activities (i.e., parking activities have impacted
Width (score each | lots, roadbeds, clear-cuts, | zone only minimally.

bank riparian zone) }:TWP“:C’&"; ;l(-)(:ll:s.) have not

SCORE _!_(LB)
SCORE _| (RB)

Total Score __ 16 . . S
2 Q\QS—-@'{\' 'G"‘N\ _Cm\(k\ef\ct O"F BCATF ) B;B
b Duofeonw End of Station 3 |

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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m Qualitative Habitat Evaluation Index Field Sheet QHEI Score:|?*

River Code: RM.__ Stream:__ \3art  CreekK
Date: |/ 22 / ©4___ Location:: _Bort Creek  Stahon 3 Upat®im of Coruence w/ Bla Crear—
Scorers Full Name: EQ Belnosle _ Affiliation: N3 ADprox X upstmanm oFf B, e
1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present
TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY.
DOBLRMAIESHY______ O I “GRAVEL[7} — ___Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
‘ﬂ'ﬂ'-'sim.néh [93 - — B-LIMESTONE [1] SILT: O- SILT HEAVY [-2]
o y ' “TILLS [1] JRSILT MODERATE [-1] Substrate
IPAN [41 30 50 pn — OT -WETLANDS[0) . O -SILT NORMAL [0]
BIEMUICK [2] nuARanmuol__ _ ;r HARDPAN O] __ __ _ _ O-SWTFREE[1]
HesiTR] 30 RO NOTE o Sude Orgmatng ‘D) .SANDSTONE [0] EMBEDDED 0 -EXTENSIVE [-7] Mo 20
______________________________ B-RIP/RAP[0]  NESS: & -MOBERATE [-1]
NUMBER OF SUBSTRATE TYPES: -4 or. More [2] O-LACUSTRINE [0] - -NORMAL [0]
(High Quality Only, Score Sor>) 3.3 or Less (0] O -SHALE [-1] O-NONE [1]
COMMENTS [3-COAL FINES [-2] .
2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY One or
(Structure) TYPE: Soore All That Occur check 2and AVERAGE) Cover
— . BHERELET BARK ES>70cm (2} ___OXBOWS, BACKWATERS [1] O - EXTENSIVE > 75% [11]
1 RGN v:smuoum ~—ROOTWABS [1] - DX AQUATIC MACROPHYTES [1]  CI- MODERATE 25-75% [7] -
SHALLOWS (I SLOW: WATER) [1] —BOULDERS [1] LGS OR WOODY DEBRS [1] WS SPARSE 5-25% [3] Max 20
__RODTMATS [Y] . COMMENTS: - HEARLY ABSENT < 5%[1]
3) CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR eheck 2 and AVERAGE
SINUOSITY - DEVELOPMENT m__ STAB MODIFICATIONS/OTHER - Channel
- HIGH [4] - EXCELLENT [7] O -

N a- HJGH {3 O- SNAGGING O - IMPOUND. —
g'ED {41 ©)- MODERATE [2] O- RELOCATION  O- ISLANDS s

11 - MODERATE ® o« Gﬁésj

LOWELR] 1 RECOVERING [3] yLow 150 (- CANOPY REMOVAL O - LEVEED Max 20
la HOKE [1) . REGENT. OR NO : O - DREDGING O - BANK SHAPING
ECOVERY [1] 01 - ONE SIDE CHANNEL MODIFICATIONS
COMMENTS:
- 4]. RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) P River Right Looking Downstream §
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) BANK EROSION Riparian
L R (Per Bank) L R(Most Predominant Per Bank) L R L R (Per Bank)
* OF-WIDE >%m (4] = C3EFOREST, SWAMP [3] - O CCONSERVATION-TILLAGE {1] @ CJ-NONE/LITTLE [3]
ot mm 10:50m [3] m £35HRUB OR OLD FIELD [2] O O -URBAN OR INDUSTRIAL [0] I Q0 -MODERATE [2]
' RESIDENTIAL, PARK,NEW FIELD [1] JPJ:OPEN PASTURE;ROWCROP [0] [ DREHEAVY/SEVERE[1)Max 10
E VE¥ £3-FERCED PASTURE [1] 0 E1-MINING/CONSTRUCTION [0}
COMMENTS
5.JPOOL/GLIDE AND RIFFLE/RUN QUALITY Pool/
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLES!]  Current
(Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check All That Apply)
&- >tm 6] JX-PODL: WIDTH > RIFFLE WIDTH 2] G3-EDDIES{1] €3 - TORRENTIAL[-1]
X- 0:7-1m [4] B-POOLWIDTH = RIFFLEWIDTH 1] RIFAST[H] C)-INTERSTITIAL[-1] - Mo 72
0- 040.7:[2] ~  C1-POOL WIDTH < RIFFLE W. [0] JH-MODERATE [1] . 3-INTERMITTENT[-2]
- 0.2- Sden [1} x -SLOW [1] * O -VERY FAST[1]
B3- <0.2m [POOL=0]  COMMENTS: -
CHECK ONE OR CHECK 2 AND AVERAGE Riffle/Run
RIFFLE DEPTH RUN DEPTH . RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS P URY
i- Best Areas >10 cm [2] )rl MAX>50 [2]  EFSTABLE (e.g.,Cobble, Boulder) [2] - NONE [2]
O - Best Areas 5-10-cm{1] *MAX <50[1] ~ EFMOD. STABLE (e.g.,Large Gravel) [1] a-Low [1] Max 8
L1 - Best Areas < 5 cm ﬂJNSTABLE (Fine Gravet,Sand) [0] JR” MODERATE {0] Gradient
: [RIFFLE=D] _ O - EXTENSIVE [-1]
COMMENTS: 0O- NO RIFFLE [Metric=0]- '
— [t ax 10
6] GRADIENT (f/mi): DRAINAGE AREA (sq.mi.) :_| S. & %POOL: %GLIDE: M

 Bast araes st b frge sncgh t supperta o rimeobtgate specien %RIFFLE{ |0 | %RUN: ©
EPA 4520 06/24/01




Barr Creek Final W ater Quality Monitoring Study - Apri 28, 2004 - Station 3, Barr Creek, Upstream of confluence with Big Creek

Vial #

Macrobenthos Quailtative Sample List

FAMILY GENUS SPECIES COUNT | TOLERANCE VALUES [FBl _
21|Nematomorpha | .000] Parasite
- 0.000!Predators/Parasite
23|Tubellaria 4 .000)Omnivore
31|Pel Corbicula fluminea 3 32
Dreissena ha
Villosa iris
18| 8
6
20 6.9
|Fossaria
19| 2
Physella
Planorbula
Bithynia tentaculata
1/Annelida Hirudinea 10
25| Oligochaeta
26|Decapoda
17|Amphipoda
24|Isopoda Aselidae
Ostracoda
Ephemaroptera Caenidas
13] 1 31
36
15 3.1
brunneicolor 4
intercalaris 7
.6
14| | 1 .1
gildersleevei .1
4
exiguum 19
2
27
7 X
Timpanoga ,000]Gathers
.000]Gathers
8,9/Col era .000| Predators
37 .000| Predators
Dineutus 37 .000| Predators
27,33 1 7 .071| Pradators
5 .000| Pradators
28,32 4 .000| Gathers
Psephenus 4 .000] Scrapers
[Hydrophiloidae .000| Gathers
7 Hydrophiloidae Tropistemus .000|Gathers
Megaloptera Sialidae 4 .000{Predators
Corydali Corydalus 4 .000{Pradators
Trichoptera Brachycentridas BmchEemrus .000|Fiters
Helicopsychidae Helicopayche .000| Scrapers
Helicopsychidae Helicoj he borealis .000| Scrapers
16 Hydropsychidae 000! Fikers
Hydropsychidae Hydropsyche 4 .000(Fiters
Hydropsychidae Hydropsyche betteni 4 000 Fiters
Hydropsychidae Hydro; he scalaris 4 .000|Fikers
Hydropsychidae Symphito he 4 .000|Fikers
Hydroptilidae 4 .000{Gathars
Hydroptila 3.2 .000{ Gathars
4 .000}Shredders
Nectopsyche 4 .000] Shredders
.000]Gathers
.000] Fiters
Hagenslla 4 .000|Shredders
Cyrnellus .000|Fiters
Lype 2 .000|Gathers
0.000}Predators
Belostoma 0.000{Predators
10 0.000{Predators
5 .000]Predators
Trepobates 5 .000]Predators
Notonecta .000|Predators
.000]Predators
' Ranatra .000]Predators
[Plecoptera Periidae Perlosta ,000|Fredators
Perlidae Neoperia .000|Predators
Chloroperidae .000|Predators
Odonata-Anisoptera Aashnidae .000| Predators
Aeshnidae Boyeria .000|Predators
Gomphidae .000|Predators
Cordulegastridae .000| Predators
22 Cordulidae 9 .455| Predators
Libellulidae .000| Predators
Odonata-Zygoptera Calopterygidae 000! Predators
4 Calopterygidae Calopteryx &7 .000{Predator:,
8 Coenagrionidac M .000]Predators
5 Coenagrionidag Argia i B .052{Predators
30 Goenagrionidae Enéallagma 4 9 .364] Predators
Lestidae g .000{ Pradators
Diptera Cera(ogofonidae 57 .000{Gathers
1" Blood-red Chironomidae 18 8.1 .473|Gathers
12 Other Chironomidae 36 .182| Gathers
35 Cuiicidae 0.000|Shredders
10 Simuiidae 12 0.727 | Fiters
2 Tipulidae 0.000|Predators
[Stratiomyidae 0.000[Gathere
2¢ [Tapanaz 0.000tPregate-
TAXA RICHNES. 1%
FBI 6.162
Scraper/Filter 0.200
EPT/Chironomidae 0.037
% Contribution of Dominant Taxa 0.36C
EPT index 2.000
Community Similarity Indices 0.667 Comm. Loss = 0.667
0.360 Jaccard Coef. = 0.360
CPOM 0.100
Total Number Collected 100

total shredders




BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

[ = immature; P = pupa; A = adult TI = Taxonomists initials

Total No. Organisms

 page of
STREAMNAME R.q Creel LOCATION (Jader Tank B
STATION # Li v RIVERMILE STREAM CLASS
LAT ' LONG RIVER BASIN
STORET # ) AGENCY .
COLLECTED BY £ D8, WG-L DATE_4/21 /oy | LOT #
TAXONOMIST & ‘)3, wae- DATE SUBSAMPLE TARGET Q100 0200 O 300 Q Other
Enter Family and/or Genus and Species name on biank line.
Organisms No. { LS | TI |TCR Organisms No. | LS | TI |TCR
Oligochaeta Ny By N c!i) yf A o | [Mesgaloptera
Hirudinea Coleoptera
Oy beeidee I @ R i YR
Isopoda W) @M A ! HA\:PR ol ] MY ay @ wIlA le |/
amotivoda [\ (D@ 1A Jop |« Jowen  [Soue - 2 Jou |
@rowa-c)\-r ') i ) ' ps ot /
Decapoda Riod? Bed | My py 0 @ Wwilx I
Ephemeroptera { (5.0 — I Ll e &
: X 14
Raeld =y 2 | T kyor| j |Gastropoda LNS—H’P‘"&@ 2| A lwe] !
| B = | O A N L]
A LP\‘MY\‘:&Q
Pelecypoda
Plecoptera Eurasen~ | W M Ul @_ﬁ A o |
Other G'N,r-\d-«(. " L | P
Calopleryc | tu u pu 2 17T e
. Pl&nu\k ) (: A e
Trichoptera Hudhy py seif = I Z 1T ] § toe Her |y : pd A it )/
4 Df'\7u\ F1~7 n {" A2 | T oo |t
Hemiptera
Taxonomic certainty rating (1CR) 1-5:1=most certain, 5=least certain. If rating is 3-3, g1ve reason (€.g., Missing gills). LS= life stage:

Total No. Taxa _L@__

Rapid Bioassessment Protocols For Use in Streams and Wadeablé Rivers: Perzphyton Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME (3, 9' C reely LOCATION S\, Y Wt Tenbe LI
STATION# _¢f _ "RIVERMILE STREAM CLASS )
LAT ) LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS Arvm (Dbl ESR LOT NUMBER
FORM COMPLETED BY ' DATE 4/23/0Yy REASON FOR SURVEY
: = _)B wae-c_ TIME K00 aM(PW)|
HABITAT TYPES .}| Indicate the percentage of each habitat type present
JaCobblejo % O Snags %  J&'Vegetated Banks_}O % 0 Sand %
O Submerged Macrophytes % Q Other ( ) %
SAMPLE Gearused 0O D-frame [Xkick-net Q Other
COLLECTION
How were the samples collected? (& wading O from bank O from boat
Indicate the number of jabs/kicks taken in each habitat type.
J&Cobble__g, BrSnags_jo - A Vegetated Banks_Iv A Sand_/°
5 Submerged Macrophytes_ |o Q Other ( )
GENERAL Cucliaree?
COMMENTS Arrews hav

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed 1 Rare, 2 = Common, 3— Abundant, 4 = Dommant

Periphyton Q1 2 3 4 Slimes @ 1 2 3 4
Filamentous Algae 012 3 4 - Macroinvertebrates 01 2D 4
Macrophytes 0 1)2 3 4 Fish 1 @ 3 4

FIELD.OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1=Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 orgarisms), 4 =Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4| Chironomidae 01 2.3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes 01 2 3 4 Hemipteré 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4] Sialidae 0 1 2 3 4
Isopoda 0 1 -2 3 4] Corydalidae 01t 2 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 2 3 4
Decapoda 0 ! 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

Culcjdae o 1 2 3 4

deid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form I - A-25



PHYSICAL CHARACTERIZATIO

N/WATER QUALITY FIELD DATA SHEET

. (FRONT)
STREAM NAME B0, Cree ke LOCATION Ugstteam o Cader Tack ¥ Shebiak Y
STATION#__ . RIVERMILE STREAM CLASS
LAT3€% 9 50 |41.0NG €7 ° 43,91 & MUVER BASIN
STORET # AGENCY ‘ !
INVESTIGATORS My , Wnll, , £ : :
FORM COMPLETED BY ’ DATE %/ 88/ 6l REASON FOR SURVEY
E_&% TIME AM @
g(l)‘:NAl’)rl['Il‘li:gNS Now | ::lsltr s24 tgi? et::ere Ic)lei?qa heavy rgil .l"l; ;he last 7 days?
g s::il;lm(s(r;?;yr;z;;? g Air Tempernture;ju C
Qong e 9 one
T @ _ clear/sunny a . )
! SITE LOCATION/MAP | Draw a map of the site and inflicate the areas l mpled (or aftach a photographﬁ VQ{.QQ.(T e
dDeys {#; W VE : : P Veoo ™ {‘ =
FLE D%F 1}_}% F-'Lv() ;{:\:} DFL® 2_% e DELB De-pat A+ e ;}ﬁc'«“_,
;‘ v {,’Zﬂ ("-O:m"— l"o ng .33 l'% 1.0 ’ -'Oq .
{;C—‘iww - A__,.__-)-—— ?.O La .“IO ?. lce ’.0:
rw & (.04 2.0 L& “2s || 3.0 %’% - .g'>
2. ' .0 . .
— 0. o, w4 -2 | 4
i O D * ¢ \ ' » O
: 40 \“‘9 ) Gq GO (.G »OR %3 g:?f :/
.o e ©- 41 :‘g :":"I '2'; 8.0 2.3 .20
e ——————r b . *
e o oM Jdi a.o 2.3 « AT
E bro ¥ ) ’ 'WW'WW q;o l'S- .G' 'o-o 2”-/ % 'L/O
WT,:‘G“W!W ‘.al lo.o \ .‘-l 060 5 | ‘,O g-s- ~q7
h___?_...ﬁwwwrz"w “Wé'“q"'; I 'O v R .67 i 2.0 2.5 «5/
8.3' il v 2.0 oot 67 3.0 = =S
N~ .05 I A =
q » l' o7 o T— r—r— t?io 0‘2 ’ f ,q-o 2.6 R 55
) L nramgs 0 :7‘, l qn O {. 3 > L/ 8 's‘ o ;
o0 b 5 eoparompomesnrey - v 2.5 ] - Y 9
{ o e R S i 15,00 1.O «3 -4 /é.. o) > 3 i g
.o I3 i 16,0 | ©.2 -2 — L 3G
—3 058 6.5 | RT Baak 17,0 | 2o Y
Lllc ‘:3’& -N. . /8‘0 g "3 | .'5~
(2.6 LA 0.5¢ : .0 ¢ s | /
. J I e % 4 % . 3
V40 o4 07 @ ATBaak
) . i
1 5= RT BApIS { —
%&%%IERIZATION )Sﬁzee::‘nsil;?sys%m:memittem Q Tidal Elt rCe(?II:‘l‘v;ra}t'gre /A Warmwater
Stream Origin . Catchment Area__ km?
Q Glacial Q Spring-fed
- O Non-glacial montane grsvﬁxture of origins
Q Swamp and bog Other ‘

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Pe?ghyton, Benthic

hosghete - 0

Macroinvertebrates, and Fish, Second Edition - Form [
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!

PHYSICAL CHARACTERIZATION/W ATER QUALITY FIELD DATA SHEET

o

(BACK)
WATERSHED Predominant Surroundmg Landuse ' Local Watershed NPS Pollution
FEATURES Q Forest Q Commercial 1 No evidence O Some potential sources
Q Field/Pasture Q Industrial )Z'Obvious SOurces
Agricultural Q Other )
O Residential Local Watershed Erosion
Q None /a'Moderate Q Heavy
RIPARIAN Indicate the dominant type and record the dominant species present .
\;ESZGETA’EI%N Q Trees QA Shrubs /%rasses Q Herbaceous
meter butter p
( € ) dominant species present @. CaM" b Gmss
INSTREAM Estimated Reach Length ! 100 m Capepy Cover
FEATURES v )IPD:rtly open Q1 Partly shaded Q Shaded
Estimated Stream Width ___ 7/ m
High Water Mark m
Sampling Reach Area m?
Proportion of Reach Represented by Stream
Area in km? (m’x1000) km? Morpholo Types
i QRi O % QRun “Ho %
Estimated Stream Depth m a Poolm
Surface Velocity m/sec Channelized ﬁ es CNo
(at thalweg)
Dam Present [ Yes ﬂ’ No
LARGE WOODY LWD m?
DEBRIS s
Density of LWD m¥km?® (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present - :
VEGETATION Q Rooted emergent Q Rooted submergent Q Rooted floating  (Q Free floating
Q Floating Algae J& Attached Algae
dominant species present
Portion of the reach with aquatic vegetation 5_-;%
WATER QUALITY Temperaturea 3o C 76,3 © F /;ﬁer Odors
S$RO 7 ormal/None O Sewage
Specific Conductance ' 8 ggt:;'loleum Ell S}tlhemical
" — 1shy €T
Dissolved Oxyggl T48: S‘?
% o Water Surface Oils
pH_8.03 0 Slick " QSheen Q/Globs O Flecks
one er
Turbidity 1B+
. Turbidity (if not measured)
WQ Instrument Used TAS V_'_I[ \A Q Clear Slightly turbid x[' urbid
DRP 2 e | O Opaque O Stained Q Other.
SEDIMENT/ Ogdors Deposits
SUBSTRATE [ormal O Sewage Q Petroleum Q Sludge O Sawdust Q Paper fiber (O Sand
Chemical Q) Anaerobic QNone Q Relict shells Other
Q Other - —
- Looking at stones which are not deeply
Oi embedded, the undersldes black in color?
’Absent 0 Slight O Moderate  QProfuse O Yes ﬁo
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
materials (CPOM) | O
Boulder |> 256 mm (10") 5
Cobble 64-256 mm (2.5"-10")" \O Muck-Mud | black, very fine orgamc
' (FPOM)
Gravel | 2-64mm (0.1"-2.5") 25
Sand 0.06-2mm (gritty) =O Marl grey, shell fragments
Silt 0.004-0.06 mm 20O f;
Clay < 0.004 mm (slick) 1O

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME B1q (reel{

LOCATION Station ¢  Weder Tark d

STATION # ~RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY

INVESTIGATORS Aﬂw, Wally, ED

%

1. Epifaunal
Substrate/
Available Cover

2. Pool Substrate
Characterization

SCORE

12

3. Pool Variability

SCORE \3

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

5. Channel Flow
Status

Iy

SCORE

substrate favorable for
epifaunal colonization
and fish cover; mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and ot
transient).

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

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present.

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

Water reaches base of
both lower banks, and
minimal amount of
channe! substrate is
exposed.

habitat; well-suited for
full colonization

otential; adequate

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

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

be dominant; some root -

mats and submerged
vegetation present.

Majority of pools large-
deep; very tew shallow.

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

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

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

vegetation.

Shallow pools much
more prevalent than deep
pools. :

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

obstructions,
constrictions, and bends;
moderate deposition of

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

FORM COMPLETED BY Yi DAT}E:E oYy [ a"\l oy REASON FOR SURVEY
_ED TME J6200 A
" Habitat Condition Category
Parameter .
Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable

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

develo

pools.

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

Majority of pools small-
shallow or pools absent.

Heavy deposits of fine
material, increased bar

80% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very little water in
channel and mostly
present as standing

t; more than

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)
3 LR S e s ¥ - AWM N e atie s e A s e g e
Habitat Condition Category
Parameter
Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present, usually in areas | extensive; embankments | gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 0% of the stream reach
normal pattern. evidence of past present on both banks; channelized and
channelization, i.e., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than | reach channelized and habitat greatly altered or

7. Channel
Sinuosity

8. Bank Stability
(score each bank)

SCORE _Z (LB)
SCORE_; _(RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

Note: determine
left or right side by
facing downstream.

SCORE 3 (LB)
SCORE _|_(RB)

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

SCORE _! (LB)
SCORE _! (RB)

rated in these areas.)

| streambank surfaces and
immediate riparian zone

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily

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

More than 90% of the

covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Total Score 6 3

past 20 yr) may be
present, but recent
channelization is not
present.

The bends in the stream

increase the stream
length 1 to 2 times

longer than if it wasin a

straight line.

Moderately stable;

erosion mostly healed

over. 5-30% of bank in

reach has areas of
erosion.

70-90% of the
streambank surfaces
covered by native

vegetation, but one class

of plants is not well-

represented; disruption
evident but not affecting

distupted.

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

areas of erosion; high -
erosion potential during
floods.

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

full plant growth than one-half of the
potential to any great gotential plant stubble
extent; more than one- eight remaining.
half of the potential plant | ~

stubble height

remaining.

12-18 meters; human

activities have impacted

zone only minimally.

Width of riparian zone

12 meters; human
activities have impacted
zone a great deal.

Moderately unstable; 30-
infrequent, small areas of | 60% of bank in reach has

vegetation common; less

Width of riparian zone 6-

removed entirely.

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

Unstable; many eroded

areas; "raw" areas

frequent afong straight

sections and bends;

obvious bank sloughing;

60-100% of bank has
rogional

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

removed to

5 centimeters or less in
average stubble height.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

A-10
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m Qualitative Habitat Evaluation Index Field Stieet "QHEI Score:

Ug

River Code: RM: Stream:

mQK

Date: H/23[ 04 Location: Shtion o

i iy

Tark o

Scorers Full Name: £d_B2/monte_ Affiliation:

VS

1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present

RIFFLE SUBSTRATE ORIGIN
30O Check ONE (OR 2 & AVERAGE)

O °-LIMESTONE [1] SILT:

“TILLS [1]
O -WETLANDS[O]

SUBSTRATE QUALITY

Check ONE {OR 2 & AVERAGE)

€- SILT HEAVY [-2]
J&f-SILT MODERATE [-1]
. a-suT NORMAL [l

TYPE POOL RIFFLE POOL

BO-BLOR/SLBSMO}_____ O ﬂ GRAVEL[} 1@

E-B@ULOER ¥ omosanpe
OEBEDROCKIS] ____ __
G EOETRITUSE)
COARTIFICIAL0L

NOTE: ignore Sludge Originating

I -HARDPAN [0]

From Point Sources

O -SANDSTONE [0] EMBEDDED 0O EXTENSIVE [ 2]

______________________________ BI-RIP/RAP[0]  NESS: J2(-MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: %4 or More [2] €1 -LACUSTRINE [0] O -NORMAL [0]
(High Quality Only, Score 50r>) 33 or Less [0] 0 -SHALE [-1] O -NONE [1]
COMMENTS I3 COAL FINES [-2]

2] INSTREAM COVER (Give each cover type a score of 0 to 3: see back for instructions)

(Structure)

TYPE: Score All That Occur
, _ﬁPOOLS». 70 em [2}
—ROOTWABS [1]
X_BOULDERS [t}

Substrate

/o
Max 20

—_OXBOWS, BACKWATERS [1]
—_AQUATIC MACROPHYTES [1]

check 2 and AVERAGE)
O - EXTENSIVE > 75% [11]
Bl - MOBERATE 25-75% 7] -

X(10GS OR WOODY DEBRIS [1] - SPARSE 5-25% [3]

O - NEARLY ABSENT < 5%[1]

3] CHANNEL MORPHOLOGY (Check ONLY One PER Category OR check 2 andAVERAGE )

SINUOSITY DEVELOPMENT CHANNELIZATION

O - HIGH [4} O« EXCELLENT [7] O - Nom-:'-a];

0- MODERATE [3] ©1-GOOP:{5]  [3-RECOVERED [4]

= ' - F 1+ RECOVERING [3]
P RECENT ‘OR N
RECOVERY.[1]

COMMENTS:

STABILITY
O- HIGH (3]

01 - MOBERATE [2] 00- RELOCATION

)( Low [

MODIFICATIONS/OTHER -

O- SNAGGING 0 - IMPOUND.

0 - ISLANDS

0O - CANOPY REMOVAL [ - LEVEED

0 - DREDGING 01 - BANK SHAPING

- [1- ONE SIDE CHANNEL MODIFICATIONS

AMOUNT: (Check ONLY One or

Cover

" Max 20

Channel

4
Max 20

- 4]. RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) { River nght Looking Downstream §

RIPARIAN WIDTH
L R (Per Bank)
d me > 50m. [4]

FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN)
L R.(Most Predominant Per Bank)

‘C3-E3-FOREST, SWAMP (3].

ERATE 1050 [3] C1.CHSHRUB OR OLD FIELD 2]

LR

1 O-CONSERVATION TILLAGE [1]
O 00 -URBAN OR INDUSTRIAL [0]

ESIDENTIAL, PARK,NEW FIELD [1] Jif ]RCOPEN PASTURE;ROWCROP [0] [ O -HEAVY/SEVERE[1]Max 10
1E1] B E1-PENCED PASTURE [1]

BANK EROSION
L R (PerBank)
01 O -NONE/LITTLE [3]
I -MODERATE [2]

O E-MINING/CONSTRUCTION [0]

Ripanan

5.]POOL/GLIDE AND RIF

FLE/RUN QUALITY

Pool/
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY [POOLS & RIFFLES!]  Current
(Check 1 ONLY?!) (Check 1 or 2 & AVERAGE) (Check All That Apply)
8- >tm 6] E-—PQQLW;IDTH> RIFFLE WIDTH [2) B-EDBIES{1] 1 -TORRENTIAL[- 1]
0:7-1m {4} E1-PQOL WIDTH = RIFFLE- WIDTH {1] J-FAST(Y E1-INTERSTITIAL{-1] 13
0- 0.4-0.7m [2] ‘E1-POOL WIDTH < RIFFLE W. [0] J(-MODERATE {1} . E1-INTERMITTENT[-2]
O- 0.2 G:Am [1] ;-SLOW 1] -1 -VERY FAST[1]
f1- <0.2m[POOL=0]  COMMENTS: '
CHECK ONE OR CHECK 2 AND AVERAGE Riffle/Run
RIFFLE DEPTH RUN DEPTH RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS 'qo
-'Best Areas >10 cm [2] W MAX>50[2]  EFSTABLE (e. g.,Cobble, Boulder) [2] O- NONE [2]
- Best Areas 5-10-cm[1] O- MAX < 50[1) ~ JEMOD. STABLE (e.g.,Large Gravel) [1]  O- LOW [1] - Max 8
1 - Best Areas < 5cm [CFUNSTABLE (Fine Gravel,Sand) [0] JK(- MODERATE [0] Gradient
[RIFFLE=0] O - EXTENSIVE [-1]
COMMENTS: O - NO RIFFLE [Metric=0]:
- Max 10

6] GRADIENT (ft/mi):

* Best areas must be (arge snough fo sup

& of rifft species

DRAINAGE AREA (sq.mi) : o 3

%POOL: %GLIDE]
%RIFFLEE %RUN:

s©

EPA 4520

06/24/01



Barr Creek Final W ater Qualty Monitoring Study - April 29, 2004 - Station 4, Big Creek, Water Tank Road

Macrobenthos Quailitative Sample List

Vial #
FAMILY GENUS SPECIES COUNT ml [FB1_
000} Parasite
.000|Predators/Parasite
Planaria 3 4 .136|Omnivore
Spongilidae .000]Filters
ICorbiculidae Corbicula tluminea 8 32 .327 | Fiters
i i Dreissena orpha .000]Fitters
Villosa lms .000]Filters
18] 8 .000] Fiters
Gastropoda cylid 6 .000} Scrapers
20 |Lymnaeidae 6.9 .000|Scrapers
Lymnaekiae Fossaria .000|Scrapers
19 Physidae 1 .091[Scrapers
Physidae Physella .000|Scrapers
Planorbidae I_ 1 .080] Scrapers
Planorbkiae Planorbula .000| Scrapers
‘Pbumar‘dae .000] Scrapers
Bithyniidae Bithynia tentaculata .000] Scrapers
1|Annelida Hirudinea 10 .000}Gathers
25 Oligochaseta 12 .000]Gathers
26|Decapoda .000| Predators
17|Amphipoda 1 4 .045| Shreddars
24|isopoda Aselidae 2 .182| Shredders
Ostracoda .000| Scavengers
Ephemeroptsra Caanidae 7 .000|Gathers
13 Caanidae Caenis 2 31 .070| Gathers
Ephemeridae Haxagenia 38 .000; Gathers
15 Baetidae Bastis 4 3.1 .141]Gathers
Bastidae Baetis brunneicolor 4 .000|Gathers
Baetidae Baetis intercalaris .7 .000|Gathers
Baetidae ibasti X .000|Gathers
14| Heptageniidas | 1 .000[Scrapers
Heptageniiias gildersieeve: 1 .000| Scrapers
Heptageniidae 4 .000{Scrapers
Haptagenidae dguum 18 .000}Scrapers
Ilsonychidae ! 2 .000|Fitters
Leptohyphidae Tricorythodes. 27 .000| Gathers
Siphlonuridae 7 .000| Gathers
Ephemerelidae Timpanoga .000| Gathers.
Leptophiebikiae .000| Gathers
8,9[Coleoptera Dytiscidae 1 .057 | Predators
37, Gyrinidae .000{Predators
Gyrinidae Dinautus 3.7 .000|Predators
27,33 Haliplidae 8 7 .636|Predators
Dryopidae s .000|Predators
2832 ‘Elmidas 4 .000]Gathers
Psephenidae rT’sﬁghanus 4 .000| Scrapers
I hiloidae .000|Gathers
7 H Tropisternus .000|Gathers
Megaloptera 4 000 Predators
i Corydalus 4 .000| Predators
Trichoptera Brachycentridae EvachEemms .000]| Fitars
Helicopsychidae .000{Scrapars
Helicopsychidae Helicopsyche borealis .000|Scrapers
1864 Hydropsychidae 3 .136|Fikers
Hydropsychidae .000]Fikers
Hydropsychidae betteni .000[Fiters
Hydropsychidae scalaris .000|Filters
Hydropsychidae .000]Fiters
Hydroptiliiae .000]Gathers
Hydroptiidae 3.2 .000]Gathers
Leptoceridae 4 .000]Shredders
Leptoceridae 4 .000[Shredders
Molannidae 6 .000| Gathers
Philopotamidae .000]Filters
Phryganeidae Hagenelia 4 .000| Shredders
i Cymelius .000| Filtars
Lype 2 .000| Gathers
36 000 Predators
Belostoma .000{ Predators
34 10 .000{Predators
] 5 .000} Predators
Trepobates 5 .000!Predators
Notonecta .000|Predators
.000| Predators
Nepidae Ranatra .000|Predators
[Flacoptera Peridae Perlesta 1000|Predators
Parlidae Neoperla .000] Predators
Chioroperiidae .000| Predators
Odonata-Anisoptera Aeshnidae .000| Predators
Aeshniae Boyeria .000| Predators
Gomphidae .000{Predators
Cordulegastridae .000| Predators
22 Cordulidae 1 0.057|Predators
Lbelluldae 0.000[Predators,
Odonata-Zygoptera Calopterygidae 0.000| Predators
4 Calopterygidac Galopteryx 1% 3.7 . 0.589|Predator.
8 Coenagrionigac : 2 €1 ; .416|Predators.
5 Coenagrionidae Argie. 5.1 .000{Fredators
30 Coenagrionidae Enlg-allagma (] .000] Predators
Lestidae ] .000] Predators
Diptera Ceratopogonidae 5.7 .000| Gathers
1 Blood-red Chironomidae () 8.1 .828| Gathers
12 Other Chironomidae 21 .432|Gathers
35 Culicidae 0.000{Shredders
10 Simulidae 2 0.136{Fiers
2 Tipulidae 0.000|Predators
Stratiomviaa<- € 0.000| Gathers’
2% T apang: . © 000t Hredator
TAXA RICHNES: - ks N
FBI 5.360
Scraper/Fitter 0.142
EPT/Chironomidae 0.30¢
% Contribution of Dominant Taxa 0.210
EPT Index 3.000
Community Similarity indices 0.389 Comm. Loss = 0.389
0.480 Jaccard Coef. = 0.480
CPOM 0.030
Total Number Collected 100

total shredders 3



BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

' page of
STREAMNAME 8% CreeF LOCATION £mae Road  Shilon S
STATION# 5 RIVERMILE STREAM CLASS
LAT38°9.GO3 N LONG 82 43.339¥| RIVER BASIN
STORET # _ ' AGENCY .
COLLECTEDBY E>B_ W& ¢ DATEY [3€/ed| LoT#
TAXONOMIST ENW WG DATE SUBSAMPLE TARGET 0 100 0200 Q300 Q Other ___

Enter Family and/or Genus and Species name on blank line.
Organisms No. { LS | TI |TCR Organisms No. | LS | TI |TCR

Oligochacta W ] @ A A Qs | | |Megaloptera

Hirudinea o Coleopgrq_ <\!"\'PPk'n~!—'“ T Jwe |1t %
o ©F Moo M0 | 5] Al ]l ’
Isopoda
*|Amphipoda H‘n\\l ‘ @ &N #"\ i *JDiptera BenCA: = LHT L1 et it ey Bt MWM
: : ‘ . , Rleedred - LHTA|) T juee|
Decapoda : - 5""‘“:‘5“MY‘H~ 11 T jwst |1 ©
: 3 Browa C}\‘,‘pnm'/ o1 minay '@
* |Ephemeroptera |Bastid.—JH1IHT Y Wm N :
¢ Coanid - | Ml AL 1T low |  *|Gastopoda  |LHS = Z 1A war
2 (@v oA I PP et
¢ Pelecypoda  |Ewrastan = | v [ A wéL] ¢
Plecoptera
sJother Glunofian = [\ 3 1A le g
| vershac-NW & A_Hg,u s
. oot b -] T low |y
“[trichoptera Hae-iy DI Z T |uie] o] bR M@ ] 2 [ ]/
R : drogoity - W (DI# {1 o]/

Blu&‘ l“ -]

Hemiptera

laxonomic certainty ratmg (TCR) 1-5:1=most certain, 5=lcast certain. If rating is 3-5, give reason (e g., missing gills). LS=life stage:
I'= immature; P = pupa; A =adult TI= Taxonomists initials

Total No. Organisms . Total No. Taxa ‘ ;g >

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Perzphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form3 . i A-29




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME Bte, ee K LOCATION & mee Rondy  Stodlon S5

STATION # é—q RIVERMILE STREAM CLASS

LAT ) LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS EDOW WG~ LOT NUMBER

FORM COMPLETED BY DATE L"l 3‘[ od REASON FOR SURVEY
> TIME [3:L/S™ an G

HABITAT TYPES . icate the}ercentage of each habitat resent

Cobble 5 % OSnags_ p‘eegetated Banks O %  QSand_O %

Q Submerged Macrophytes_¢© °o Q Other ( ) %

SAMPLE Gearused 0O D-frame @kick-net Q Other

COLLECTION

: How were the samples collected? ﬁ wading Q from bank Q from boat

Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble_2C. QOSnags_© [ Vegetated Banks 1% QSand_ O
3 Submerged Macrophytes o Q Other ( )

GENERAL

COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absent/Not Observed 1 Rare, 2 =Common, 3—Abundant 4 =Dominant

Periphyton .0 @ 2 3 4 Slimes @ 1 2 3 4
Filamentous Algae 0 (D 2 3 4 Macroinvertebrates 0 1 284
Macrophytes (D1 2 3 4 Fish 1 @3 4

Hv%ll -b? M‘AW

FIELD. OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1 =Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)

Porifeta 0 1 2 3 4| Anisoptera 0 1 2 3 4} Chironomidae 01 2.3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4 | Ephemeroptera 01 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4
Isopoda 0 1 -2 3 4/ Corydalidae 0t 2 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4] Empididae 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

Culcidae 0 1 2 3 4

deid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form | : A-25



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME B.\o\ Cree < LOCATION  Ema e qud Stachon 3=
STATION#_&~  RIVERMILE STREAM CLASS
LAT 38 8. 603N LoNG B2 43, 3AWRIVER BASIN
STORET # AGENCY
INVESTIGATORS fAmy, Gty , Ronnie, Wil , £5
FORM COMPLETED BY DATE A [refod REASON FOR SURVEY
S Br WeE~c_ TIME —L'[|2: 36 aM W)
WEATHER Now . Past 24 there been a heavy rain in he last 7 days?
CONDITIONS ' hours ,E“” y MigA
a srt:mm}s(:;ad\;yr;ai:‘n)) CI Air Temperature A3 C :
Q  showers (intermittent) . Q Other
—%0Q Y%cloud cover L 9% ¢
clear/sunny a
D F L B SITE LOCATION/MAP || Draw a mag of the site and indldate the areas sampled for attach ajphotograph) Ly '
MQW \/U e DFLR Deptu k. | Ve ccﬁﬁ/jec, DFLR Dcfh.ﬂ Vel ™ e
.S Oq bl | LS lo | ~O.57 1 ) .2 = (-9.\1,5 1
s o ..5___._.. e ‘ it
3 5 ] . Ac 0462 (| 3.0 2 0.1 | 3.0 1.9 J,,_ELQ?’\/
el | 5;——' 4.5 13 . oMo 4,5 17 0.5¢
4.5 L. 2 ' B T S o I i1 o726 |
v ] 6.0 | L4 {019 6.0 g
b0 [T RS e T eme[as | o [Coid
7. 0 ad g TS e |36 Ve | 0.2
1o 0o 150 fmmr T —i% N 0.5 l-‘Z \‘361
| 7 | — S RPN P= 12.0 b ‘ol
| Lo 5 0.8 077 12,0 = io M.__?_,*_Zt_s 5——-'\":;)"' .72
e T T { ) -
’ t2.0 (o9 072 vz, A7 ] o'j' 3. .3 1.0!
S SE , .0 0 o
% \3.5 ‘1.0 /0:13 15.0 S 0.40 15 I BET
'3 R = 2 o 0.27 6,5 113 '
5.0 if_w'_lw > o 11 | 0.4
— : — 0.22 g.0 ) I N
lb.5 0,7 | 072 (8.0 i‘a g.5 | 0.9 0.5l
1.0 0.2 l O5é 16,5 24 G-08 | 1 P
- : T 0.3 |alo] 0.7 0. 46
9.5 1,0 ha [ ' N
111 (-0 .0z) @ir "
a; 22,5 .. 34 | o0.2 | ©0.25
' 1 0.349,
~ - 4,0 < 35S 9. 4
2.0 240 Pr BANK 1 25l o gl
STREAM Styeam Subsystem ] Stream Type o
CHARACTERIZATION erennial QO Intermittent Q Tidal CIColdwater ﬂ Warmwater
Stream Origin Catchment Area__ km? -
Q Glacial rmg -fed
- Q Non-glacial montane ?S ixture of origins
Q Swamp and bog Other_ =~
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
A-5

Macroinvertebrates, and Fish, Second Edition - Form |
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"3 : 54{?\‘)‘?0 n §—
Y (28

PHYSI(fAy"ICHARACTERI_ZATION/W;;STE:R QUALITY FIELD DATA SHEET B

? ) By

-~

Creek

P L
(BACK) ; . S
% . Em a2 Raxd
WATERSHED Predominant Surrounding Landuse * Local Watershed NPS Pollution o
FEATURES O Forest O Commercial Q No evidence O Some potential sources
’gjield/Pasture Q Industrial Obvious sources .
Agricultural Q Other '
Q Residential Local Watershed Erosion
ONone O Moderate eavy
RIPARIAN Indicate the dominant type and record the domingnt species present ..
XES:GEIAEI?{'N) O Trees pr Shrubs Z‘E}asges P Q Herbaceous
meter buffer g
dominant species present Reed Canar, G SS
INSTREAM Estimated Reach Length \Oh Capopy Cover o
FEATURES : /Eg:rtly open [ Partly shaded Q Shaded
Estimated Stream Width |0 m S-
High Water Mark m
Sampling Reach Area m? .
Proportion of Reach Represented by Stream
Area in km? (m?x1000) km® Morphoelogy Types 2
‘ QRiffle__5 % QRun O o
Estimated Stream Depth I m QPool & %
Surl;zllcle V;I)ocity m/sec Channelized /E4 es QO No
(at thalweg)
Dam Present {1 Yes Zﬁo
LARGE WOODY LWD m? :
DEBRIS
Density of LWD m?/km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present S :
VEGETATION Q Rooted emergent QO Rooted submergent QO Rooted floating O Free floating
Q Floating Algae X Attached Algae
dominant species present
Portion of the reach with aquatic vegetation QA%
WATER QUALITY Temperature & (s @ 12 B 16.4°C Water Odors
53y L'I ormal/None Q Sewage
Specific Conductance ' ggptll;olcum 8 Sltlhcnucal
ishy er.
Dissolved Oxygen Q320 V4
L 3 Water Surface Oils
pH b Q Slick 8 (S)l;;en ~Q Globs U Flecks
[¥None Ly
Turbidity Q“\ °\ } .
TrsH Turbidfty f not measured)
WQ Instrument Used —-N5Tw Q Clear Slightly turbid urbid
OR® - 2 | Q Opaque Q Stained Other,
SEDIMENT/ Ogors Deposits :
SUBSTRATE ‘Normal Q Sewage Q Petroleum Q Sludge Q Sawdust Q Paper fiber Q Sand
CQ Chemical QO Anaerobic T None Q Relict shells ther,
Q Other.
B Looking at stones which are not deeply
Oi embedded, are the undersldes black In color?
bsent QO Slight QO Moderate QO Profuse QYes QONo
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sﬁcks, wood, coarse plant ,
materials (CPOM) Q o
Boulder | > 256 mm (10%) \O
Cobble 64-256 mm (2.5"-10")" VD Muck-Mud bli)ccl)c, very fine organic
§ M
Gravel | 2-64 mm (0.1"-2.5") o EPOM)
Sand 0.06-2mm (gritty) O Marl grey, shell fragments
Sit ~ | 0.004-0.06 mm Ho
Clay < 0.004 mm (slick) 10
A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME Sy = Cree . LOCATION Zmae Wond Ston S°
STATION# 5~ RIVERMILE STREAM CLASS :
LAT LONG 'RIVER BASIN

STORET # AGENCY
| INVESTIGATORS Amy Ronaie, Gary |, W ll, &oB
FORM COMPLETED BY - DATE 4/28/o4 REASON FOR SURVEY

TIME " jq-00 aM @

"Habitat - R ) . : Condition Category .
Parameter - - -
Optimal Suboptimal " Marginal Poor
Greater than 50% of 30-50% mix of stable * | 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for | habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ - epifaunal colonization full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of potential; adequate desirable; substrate unstable or lacking.

snags, submerged logs, | habitat for maintenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.

or other stable habitat of additional substrate in
and at stage to allow full | the form of newfall, but

colonization potential not yet prepared for
(i.e., logs/snags that are | colonization (may rate at
not new fall and pot -] high end of scale).

transient).

: - | Mixture of substrate Mixture of soft sand, All mud or clay or sand | Hard-pan clay or
2. Pooi Substrate materials, with gravel mud, or clay; mud may | bottom; little or no root | bedrock; no root mat or
Characterization | and firm sand prevalent; | be dominant; some root - | mat; no submerged vegetation. )
. root mats and submerged vegetation. )
tatt

SCORE

Even mix of large- Majority of Fools large- | Shallow pools much M:iority of pools small-
shallow, large-deep, deep; very few shallow. | more prevalent than deep | shallow or pools absent.
small-shallow, small- 1pools.
deep pools present. . ’

3. Pool Varlability

SCORE |3

' Little or no enlargement | Some new increase in . | Moderate deposition of | Heavy deposits of fine
4. Sediment of islands or point bars bar formation, mostly -

Parameters to be evaluated in sampling reach

new gravel, sand or fine . | material, increased bar
Deposition and less than <20% of | from gravel, sand or fine | sediment on old and new | develo t; more than
the bottom affected by sediment; 20-50% of the | bars; 50-80% of the 80% of the bottom
sediment deposition. . bottom affected; slight bottom affected; changing frequently;

sediment deposits at pools almost absent due

obstructions, to substantial sediment

1 constrictions, and bends; { deposition.

moderate deposition of -
ools prevalent. *

deposition in pools.

SCORE '/

Water reaches base of Water fills >75% of the | Water fills 25-75% of the | Very little water in

5. Channel Flow both lower banks, and available channel; or available channel, and/or | channel and mostly
Status minimal amount of <25% of channel riffle substrates are . present as standing
channel substrate is substrate is exposed. mostly exposed. pools. :
. d L

SCORE

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic )
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9
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BABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

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

SCORE b

7. Channel
Sinuosity

8. Bank Stability
(score each bank)

SCORE__! uB)
SCORE _| (RB)

9. Vegetative
Protection (score

_ each l_:ank)

Note: determine
left or right side by
facing downstream.

SCORE _3 (LB)
SCORE _S_(RB)

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

SCORE_!_ (LB)
SCORE _(_(RB)

'|>18 meters; human

normal pattern.

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

Banks stable; evidence

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

Width of riparian zone

activities (i.c., parking

lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Total Score 6 Y

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

The bends in the stream

reach has areas of
erosion.

increase the stream
length 1 to 2 times
longer than if it wasin a
straight line.

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

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

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

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

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

Morte than 90% of the 70-90% of the 1 50-70% of the

| streambank surfaces and | streambank surfacés streambank surfaces
immediate riparian zone | covered by native covered by végetation;
.covered by native vegetation, but one class | disruption obvious;
vegetation, including of plants is not well- patches of bare soil or
trees, understory shrubs, | represented; disruption | closely cropped
ornonwoody . evident but not affecting | vegetation common,; less
macrophytes; vegetative | full plant growth ) than one-half of the
disruption through potential to any great otential plant stubble
grazing or mowing extent; more than one- eight remaining.
minimal or not evident; | half of the potential plant | *
-almost all plants allowed | stubble height |
to grow naturally. remaining.

Width of riparian zone 6-
12 meters; human
activities have impacted_
Zone a great deal.

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

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

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

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of s k
vegetation is very high;
vegetation has been
removed to i

5 centimeters or less in
average stubble height.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

A-10  Appendix A-I: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3



m Qualitative Habitat Evaluation Index Field Sheet QHE! Score:|“?
River Code: _RM:__ Stream:___ By creeK
Date:_4/2€ /o4 Location:: = oo %ad, Svation S

Scorers Full Name: £ Belmonte  Affiliation: V3
1} SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present

TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN BSTRATE QUALITY

ROBORSLESHO)_ _ [IO-GRAVEL[T} __ __ Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

OOBOVLDER(g] BDOsSANDS}  __ ___ BI-LIMESTOKE [1] SLT: 8- SILT HEAVY [-2]

; ’ EIE¥BEDROGKS] . ___ ,wnus 1] JSILT MODERATE [-1] Substrate
OEIDETRITUS[] O -WETLANDS[0] . B1-SILT NORMAL [0]

OOMICKE]  ______ ONARTFICALL S DODHARDPAN[D] _ _ _ _ DO-SITFREE[1] 3

MesiLT 2) QO _BY NOTE lgnore Sudge Orighatid [ _SANDSTONE [0] EMBEDDED 01 -EXTENSIVE [-3] Max 20

______________________________ B-RIP/RAP [0]  NESS: 2 -MODERATE [-1]

NUMBER OF SUBSTRATE TYPES:  J#4 or More [2] O -LACUSTRINE [0] 0 -NORMAL [0]

(High Quality Only, Score Sor>) 1.3 or Less (@] O -SHALE [-1] O-NONE [1]

COMMENTS 3-COAL FINES [-2] e

2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY One or
(Stmcture) TYPE: Score Al That Occur Cover

check 2 and AVERAGE)

ENDERELT BANKS£4] - Arooss10em [}  __OXBOWS, BACKWATERS [1]  [I- EXTENSIVE > 75% [t1]
_&,MWNG VEGEVATION:[1] —_ROOTWADS [1] - __AQUATIC MACROPHYTES [1]  EJ - MOBERATE 25-75% [7] -
LAWS (NSLOW WATERJTHf 3¢ BOULDERS.[1] —__LOGS OR WOODY DEBRIS [1] M- SPARSE 5-25% [3] Max 20
ROUTMATS [¥] . COMMENTS:_ 3 - KEARLY ABSENT < 5%[1]
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE )

SINUOSITY © DEVELOPMENT  CHANNELIZATION STABILITY MODIFICATIONS/OTHER Channel

O - HIGH {4 B < EXC NT [7] O - NOKE f&]- - HIGH (3] 01- SNAGGING 13- IMPOUND.
[31 a- sn 15] _ D-RECOVERED [4] 13- MOBERATE 2] O- RELOCATION O - ISLANDS 5
= 03+ RECOVERING. [3] }1 Low {1] M- CANOPY REMOVAL O - LEVEED

- Max 20
)( B:b] J- RECENT OR'N _ O - DREDGING O - BANK SHAPING
RECOVERY.[1] L1 - ONE SIDE CHANNEL MODIFICATIONS
COMMENTS: v
* 4]. RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) P River Right Looking Downstream §
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) BANKEROSION  pyaian
L R (Per Bank) L R(Most Predominant Per Bank) L R L R (Per Bank)
* Q13- WIDE > %m [4] C1.LFFOREST, SWAMP [3] . [ CHCONSERVATION:TILLAGE [1]  E1 E3-NONE/LITTLE [31
£ mm‘s 10:58m [3] 6 L1SHRUB OR OLD FIELD [2] O O-URBAN OR INDUSTRIAL [0]  WJ"0J -MODERATE [2] '

a ﬂ-iRESlBEN-TIAL PARK,NiW FIELD (1] CWZOPEN PASTURE,ROWCROP [0] 1 Mf-HEAVY/SEVERE[1]Max 10
B E-FER TURE [ B -E1-MINING/CONSTRUCTION [0} ‘

5.]JPOOL/GLIDE AND RIFFLE/RUN QUALITY

Pool/
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLES!]  Current
(Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check All That Apply)
I >1m (8] RECPODL WIDTH > RIFFLE WADTH [2] O -EDDIES(] £ -TORRENTIAL[-1]
o- ‘0‘.-‘7-:1111 (4} £2-POOL WIDTH = Rmmm[ﬂ . WREFAST1] E-INTERSTITIAL[-1] - Max 12
O- 0.40.7m[2] - [1-POOLWIDTH < RIFFLE W, [0] %OBERATE (11 . O-INTERMITTENT[-2] ax
- 0.2-Qam [1] M SLOW [1] O -VERY FAST(1)
00- <0:2m[POOL=0]  COMMENTS: -
CHECK ONE OR CHECK 2 AND AVERAGE Riffie/Run
RIFFLE DEPTH RUN DEPTH _ RIFFLE/RUN SUBSTRATE RIFFLE/RUN _EMBEDDEDNESS
(-~ Best Areas >10 cm [2] M MAX > 50 [2] JESTABLE (e.g.,Cabble, Boulder) [2] 0- NONE [2]
O- Best Areas 5-10 cm{1] O MAX < 50[1] ~ E}MOD. STABLE (e.g.,Large Gravel) [1]  H1- LOW [1] Max 8
1- Best Areas < 5cm EFUNSTABLE (Fine Gravel,Sand) [0] /& MODERATE [0] Gradient
. [RIFFLEO] _ O - EXTENSIVE [-1]
COMMENTS: O- NO RIFFLE [Metric=0]- :
6] GRADIENT (ft/mi): DRAINAGE AREA (sq.mi.) : /8. | %POOL: %GLIDE: Max 10
. : q.mi.) : . o . o :
 Best arees must e g snaugh fo susport  populetion of feobligate specie %R|FFLE1 5 | %RUN: 1=

EPA 4520 06/24/01
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Vial #

Barr Creek Final Water Quaitty Monitoring Study - April 29, 2004 - Station §, Big Creek, Emge Road

Mecrobenthos Quailitative Sample List

ORDER

GENUS

COUNT

~

Nematomorpha

SPECIES

TOLERANCE VALUES |FBI

.000|Parasite

Hydracarina- Trombidiformes

.000|Predators/Parasite

23| Tubellaria

.000] Omnivore

Porifera

.000) Filters.

31]Pelecypoda

Corbicula fluminea

.000| Filters

Dreissena 0!

.000|Fllters

Villosa iris

.000(Fitters

.000]Filters
.000| Scrapers

.000|Scrapers

Fossaria

oIS

Physella

Pianorbula

|8ty

1|Annslida

.000| Predators

174} Shradders

BHENN
R B Y 4

brunneicolor

]
gildersleevei

exiguum

||
] E] P A B 1 X4 B

Dineutus

Psephenus

|
B R CI N et

 Tropistemus

ers

043 Fiiters

.000| Filters

000} Filters

.000] Filters

.000{Filters

.000jGathers

.000]|Gathers

.000|Shredders

.000|Shredders

.000|Gathers.

.000|Filters

0.000| Shredders

0.000|Fitters

0,000 Gathers

0.000|Predators

Belostomna

.000| Predators

.000| Predators

.000| Predators

Trapobates

.0001Predators

Notonecta

.000]Predators

.000|Predators

Ranatra

.000]Predators

Perlesta

.000| Predators

Neoperla

.000| Predators

.000| Predators.

.000| Predators

.000{Predators

.000[Predators

Corduisgastridae

.000| Predators

Corduliidae

.054|Predators

Libellulidae

.000|Predators

Odonata-Zygoptera

Calopterygidae

.000]Predators

Calopterygidae

Calopteryx

o

37

0.201|Predators

Coenagrionidae

6.1

0.464|Predators

Coenagrionidae

0.000|Predators

Coenagrionidac

Argia
Engallagm:.

0.0001|Predator.

Lestidae

0.000|Predator:

Diptera

Cerat: jonidae

.000| Gathers

Blood-red Chironomidae

ool
25

.440| Gathers

Other Chironomidae

38

.478| Gathers

000} Shredders

.391 |Filters.

.000| Predators

0.000|Gathers

0.000|Predators

TAXA RICHNESS
FE

Scraper/Finr
EPT/Chironomiaa-:

% Contribution of Dominant Taxa

EPT Index

Community Similarity indices

CPOM
Total Numbar Coliected

total shredders

Comm. Loss = 0.467
Jaccard Coef. = 0.47¢




BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

_ __Ppage of
STREAMNAME Ruwe A Cree K LOCATION Harmome Sdte Ruck
STATION #_ I RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
COLLECTEDBY £3® wel AS  DATE |0/13/0Y] LoT#
TAXONOMIST DATE SUBSAMPLE TARGET Q100 Q200 Q300 Q Other ____
Enter Family and/or Genus and SM_” name on blank line.
Organisms - | No. | LS | TI {TCR Organisms No. | LS | TI |TCR
Oligochaeta Megaloptera
Hirudinea  [}. D 1A luw] 1 |Coleoptera
' _ O [ He.{-'\g:ﬁt@J ]
flroie [N @ Z[ 7w |,
*|amphipods | I|\{ Q A A o], | Dipteralocwe wlmmn“ Padl Bl PN I RN G
| Sonaien [l A [T o],
Decapoda o] Simnlide MWW g ﬁjt!ﬂ)
| B ALz [ [oal
Ephemeroptera i N O T " L (R O A 2 B P

‘M&lmm_@ﬁ T ¢ fy ] Gestropoda

* &R ‘ \\,\.‘.n.‘-br.-..mlf A Jus

JPelecypoda
Plecoptera a R'\Ow"f WW ' @# A witl |
foerCalivecloe ~ [\ (BN [T [ea],
. Cceresm‘ukﬁ l”l HIF |l
. . o Plarartan [} FATAWAL
Trichoptera |l [ L s e e

Hemiptera

Faxonomic cettainty rating (TCR) 1-5:1=most certain, S=least certain, If rating is 3-S5, give reason (e.g., missing gills). LS= life stage:
I = immature; P = pupa; A = adult TI = Taxonomists initials

Total No. Organisms _]K@_ Total No. Taxa & ii 2

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 _ A-29




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME Rus K Cree K LOCATION Hoemonse  Srdate RAK
STATION # l RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS £D8 WG-L AS LOT NUMBER
FORM COMPLETED BY DATE 1€ [la [ oy REASON FOR SURVEY
TIME A:30  £% M
HABITAT TYPES || Indicate the percentage of each habitat type present :
Cobble [© % Snags A % O Vegetated Banks &% A Sand O %
0 Submerged Macrophytes % 0 Other ( ) %
SAMPLE Gearused ja'D-frame O kick-net Q Other
COLLECTION
. How were the samples collected? ){wading 0 from bank Q from boat
Indicate the number of jabs/kicks taken in each habitat type.
0 Cobble O Snags 0 Vegetated Banks /dSand
QO Submerged Macrophytes 0 Other ( )
GENERAL '
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA - ’
Indicate estimated abundance: 0 = Absent/Not Observed 1 Rare, 2=Common, 3— Abundant, 4 =Dominant

Periphyton 0 1 @3 4 Slimes @1 2 3 4
Filamentous Algae 01 @ 3 4 Macroinvertebrates 01 2 4
Macrophytes (1 2 3 4 Fish 0 1 /3 4
e Dacter e

FIELD OBSERVATIONS OF MACROBENTHOS

Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4| Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4] Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4| Coleoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4

Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4

Isopoda 0 1 -2 3 4| Corydalidae 01 2 3 4

Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4

Decapoda 0 1 2 3 4| Empididae 01 2 3 4

Gastropoda 0 1 2 3 4} Simuliidae 01 2 3 4

Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

Culcidae 0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-25



PHY, SICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME Rush Creel LOCATION Hhrmonie. Shie Br N
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # ' AGENCY
INVESTIGATORS £5% WGL AS .
FORM COMPLETED BY DATE !9 [ \ga( REASON FOR SURVEY
TIME_*1: PM
ond (Of13/0¢ o 16:00
WEATHER Now Past24  Has there begn a heavy rain in the last 7 days?
CONDITIONS hours Q Yes M‘]O /~.| Wneh prev? ok nl 3}\* C“NW"H/ dn‘zg{S
a storm (heavy rain) Qa ;
Q rain (steady rain) Air Temperature l 2 “C ;

a ;

JZ showers (intermittent) O

%0 %cloud cover a_ % Other. . :
o

_clear/sunny
‘ (6’ SITE LOCATIO Drawnmap of the site and indicatg the/areas sampled (or a tograph)
% %@h ?‘jiz M DELe @D D’:?ﬂ\{ N G\OC\H 7 hobp ((73 Dé(}\ NE (@ My

2.0 o .ed .G O o |ecrmol PrLglto T

R SR i {. 0 ; el ' N &__N_“\h

4.0 O3 0.0l - 20 e e R A

s EETEE e N 2.0 L 0.2 (7/{\-———\

Lo oKl oV T 08 “30 o | o3l

[ B ?).O § — ] 4 o, 2~ o. 1l
/ s e ' o) . 4

8.0 05 o “\C\_ a0 0,2 3 :5'0 G L _'%/_23"1/
e I 5.7 ‘

10.0 0'7“”\?,3%_,/ £.0 o 0,24 (D,YOO 0 L B20—
a0 0% 0 .0h /ﬁg 0.3 ©2b Y g0 Jo3 |909
T | A 2 T IR

6. 003 |70 joA | 022 o7 oz | L.t

|4.0 ,i_. - - ‘ TG el ——f—:’”b’ﬂ" 0,25

L 5oL 8,0 6.4 oo {92
6.0 0\l IR | T A 0,23 L",‘lf*’ro‘?’ AR
v Bt B A D 3.0 102 | o]

\5|0 o,% o E Jg.724 3.0 10,2 | olg

— 5l o3k | T3 | 627 |l e lez Jom
St BN R ey s ol 72 Sc 103 | 034
726 0 0-0¢, 12,0 | © :

SiR— I Y S g.

)A \”{7&\<Q\Q 1a.c 0.2
TS0 2z
7

C 3
._.———-”/’T o O*(4 : !
T R TR |

e ey ~. A H
) 0. N & | ;

STREAM am Sliba'stem O NStream Type
CHARACTERIZATION ﬁ nial O Intermittent 0 Tidal Q Coldwater ﬂWarmwatcr

Stream Origin Catchment Area__ km?

Q Glacial Nfrmg—fed

Q Non-glacnal montane ixture of origins

Q Swamp and bog Other,

. Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form I~ _ A-5
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEETV

(BACK)
WATERSHED Prgdominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES orest 0O Commercial 0O No evidence J& Some potential sources
Field/Pasture Q Industrial Q Obvious soufces
O Agricultural O Other
D) Residential Local Waterghed Erosion
QO None Moderate O Heavy
RIPARIAN Indicate the dominant type and record the dominant species present
\i%:GE’tI‘A'El(&N ) Trees Q Shrubs S€s QO Herbaceous
meter buffer’ : -
( dominant species present &A MOO{Q
INSTREAM Estimated Reach Length l 9] % m Canopy Cover :
FEATURES : Q Partly open O Partly shaded 0 Shaded
Estimated Stream Width ] O m
High Water Mark m
Sampling Reach Area m?
Proportion of Reach Represented by Stream
Area in km? (m*x1000) km® Morphology Types
Q Riffle % O Run %
Estimated Stream Depth __ o 5 m Q Pool %
Surface Velocity m/sec Channelized 0O Yes O No
(at thalweg)
Dam Present O Yes O No
LARGE WOODY LWD m?
DEBRIS
Density of LWD m?/km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present : :
VEGETATION QO Rooted emergent ooted submergent QO Rooted floating O Free floating
Q Floating Algae Attached Algae
dominant species present
Portion of the reach with aquatic vegetation f Q %
WATER QUALITY Temperature 5% 8-&' y Fel 467¢ Water Odors
%%ormal/None Q Sewage
* a2 |oﬁ7~/0’-{ Specific Conductance 5— 3"{.3 Iumkoj ®© Petroleum QO Chermcal
* >. % Q Fishy 0 Other
Dissolved Oxygen /= S Mey /L. ®
@ z :o/ I';/O’-/ cl ® Water Surface Oils
pH_Z* QSlick " QSheen 0 Globs O Flecks
one ther,
Turbidity D55 ¥
Tyrbidity (if not measured)
WQ Instrument Used lear Slightly turbid O Turbid
o RRY = 290 ® 0 Opaque Q Staine Q Other
SEDIMENT/ Ogdors Deposits
SUBSTRATE Jormal QO Sewage Q Petroleum Q Sludge O Sawdust [ Paper fiber 0 Sand
Chemical 0 Anaerobic O None O Relict shells Q Other
0 Other
Looking at stones which are not deeply
Ojls embedded, gre the undersides black in color?
Absent (3Slight O Moderate QO Profuse O Yes ﬁl'\lo
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
materials (CPOM) oyl
Boulder | > 256 mm (10") 5
Cobble 64-256 mm (2.5"-10") [ 5 Muck-Mud bla%(, very fine organic
M
Gravel 2-64 mm (0.1"-2.5") RO (FPOM)
Sand 0.06-2mm (gritty) =Y Marl grey, shell fragments
Silt 0.004-0.06 mm O 2
Clay <0.004 mrim (slick) s
A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1




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

STREAM NAME Qu\;l\ Creek

LOCATION {larmonte Sriwie  ParK

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY

1 INVESTIGATORS £58 WG~ .

2. Pool Substrate
Characterization

SCORE |}

3. Pool Variability

SCORE  }}

4, Sediment
Deposition

Parameters to be evaluated in sampling reach

5. Channel Flow
Status

SCORE

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

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

Even mix of large-
shallow, large-deep,
small-shallow, small-

deep pools present

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

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed
B

of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root -
mats and submerged
vegetation present.

Majority of pools large-
deep; very few shallow.

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

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

FORM COMPLETED BY _ID&TE l{\%é% z@ REASON FOR SURVEY
. N B E PM
Habfitat Condition Category
Parameter - -
Optimal Suboptimal * Marginal Poor

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

1. Epifaunal substrate favorable for | habitat; well-suited for | habitat; habitat habitat; lack of habitat is

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

Avallable Cover | and fish cover; mix of otential; adequate desirable; substrate unstable or lacking.
snags, submerged logs, abitat for maintenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.

All mud or clay or sand
bottom} little or no root
mat; no submerged
vegetation.

Shallow pools much

more prevalent than deep | s

pools.

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

1 constrictions, and bends;

moderate deposition of

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

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

Majority of pools small-
hdlow or pools absent.

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

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

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

A-9




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

7. Channel
Sinuosity

SCORE

each bank)

Parameters to be evaluated broader than sampling reach

Vegetative

Total Score

9. Veﬁetative
Protectlon (score

8. Bank Stability
(score each bank)

SCORE _3 (LB)
SCORE_3 (RB)

Note: determine °
left or right side by
facing downstream.

SCORE _| (LB)
SCORE _3 (RB)

10. Riparian

Zone

Width (score each
bank riparian zone)

SCORE_! LB)
SCORE_| (RB)

.| coastal plains and other

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in

low-lying areas. This
parameter is not easily
rated in theg as.)

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

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowin,
minimal or not evident;
-almost all plants allowed
to grow naturally.

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

103

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

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

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

70-90% of the
streamnbank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; distuption’
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height
remaining.

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

Habitat Condition Category
Parameter
Optimal Suboptimal Marginal Poor

Channelization or Some channclization Channelization may be | Banks shored with

6. Channel dredging absent or present, usually in areas | extensive; embankments bion or cement; over

Alteration minimal; stream with of bridge abutments; or shoring structures 0% of the stream reach
normal pattern. evidence of past present on both banks; channelized and

channelization, i.e., and 40 to 80% of stream | disrupted. Instream

reach channelized and
disrupted.

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

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

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

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

| sections and bends;

habitat greatly altered or
removed entircly.

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

Unstable; many eroded
areas; "raw" areas
frequent along straight

obvious bank sloughing;
60-100% of bank has
erosional scars.

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.

Width of riparian zone
<6 meters: little or no

riparian vegetation due
to human activities.

A-10
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k.

m Qualitative Habitat Evaluation Index Field Sheet QHEI Score:. $clS

River Code: RM:__. Stream:  Rush (reclK

Date:_10[12/CY Location: ___ Sletoc \ Pocmonie Srnfe Rk
Scorers Full Name: £ Belmonte  Affillation: N 3

1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present

TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY
OO-BLOR/SLBSHO_______ WO-GRAVEL[] 12 ©OcCheck ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

‘A-BOULDER (9} GOWsano 30 20 O -UMESTONE([1] SILT: O- SILT HEAVY [-2]
DOCOBBLE(S] ___ _ D@8eepbrooks . @TILLS [1] 00 -SILT MODERATE [-1] Substrate
DEEHARDPAN[4] ___ __ CIBDETRITUSE] . . O -WETLANDS[O] - JCSILT NORMAL [0]
OOMUCK[] . DIOARTIFICALOL _ __ CI-HARDPAN[O] __ __ __ _ DISUTFREE[] (6
DOSILT 2] —___ Norelgnom Sludge Originatina  £3 -SANDSTONE [0] EMBEDDED 01 -EXTENSIVE [-2] Max 20
______________________________ EI-RIP/RAP[0]  NESS: 0 -MODERATE [-1]

NUMBER OF SUBSTRATE TYPES: 4 or More [2] O-LACUSTRINE[0] L NORMAL [0]
(High Quality Only, Score 50r>) 133 or Less [0] [3-SHALE [-1] O-NONE [1]
COMMENTS [3-COAL FINES [-2] _
2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for Instructions) AMOUNT: (Check ONLY One or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
_ UNDERCIIT BANKS [1] , _éoow 70 em [2] ___OXBOWS, BACKWATERS [1]  [O1- EXTENSIVE > 75% [11]
OVERMANGING VEGETATION:[1] ROOTWADS [1] - ___AQUATIC MACROPHYTES [1] _Ja” MODERATE 25-75% [7] .
SHALLOWS (IN SLOW: WATER) {1] ’BOULDERS [1] _210GS OR WOODY DEBRIS [1] ~ I3~ SPARSE 5-25% [3] Max 20
RODTMATS [1] - COMMENTS:_ O - NEARLY ABSENT < 5%[1]
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE )
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY MODIFICATIONS/OTHER * Channel
O - HIGH [4} O - EXCELLENT [7] ‘01- NONE [6] O- HIGH [3] O- SNAGGING 0 - IMPOUND.

;- MODERATE [3] )i’ GOOD:[5] =~ '@- RECOVERED [4] p’ MODERATE [2] O- RELOCATION O - ISLANDS 13
- 1owf2] "0+ FAR [3] ffR»E'CQVERlNG [31 O-Low[1] O0- CANOPY REMOVAL O - LEVEED Max 20
£1- NOKE {1} 0- POOR {1]. 00 -'RECENT ‘OR NO : O - DREDGING 0O - BANK SHAPING

‘RECOVERY [1] . [- ONE SIDE CHANNEL MODIFICATIONS
COMMENTS:
. 4). RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) P River Right Looking Downstream §
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) BANKEROSION  givarian
L R (Per Bank) L R(Most PredominantPer Bank) L R L R (Per Bank)
* O@-WIDE >50m[4 | ﬁromzsr, SWAMP (3] [ CHCONSERVATION TILLAGE [1] 01 C1-NONE/LITTLE [3]

~E1E3- MODERATE 10-50m [3] 1 EFSHRUB OR OLD FIELD [2] O O-URBAN OR INDUSTRIAL [0]  JfBF*MODERATE (2]

| NARROW 5:40m [2]  'D1CHRESIDENTIAL,PARK,NEW FIELD [1] [1-E1-OPEN PASTURE,ROWCROP [0] [ O-HEAVY/SEVERE[1}Max 10

f{ VERY-NARROW <5 m[1] L3 01-FENCED PASTURE [1] O [-MINING/CONSTRUCTION [0]

B - NOKE [0]

COMMENTS:

5]POOL/GLIDE AND RIFFLE/RUN QUALITY Pooll
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLES!]  Current
(Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check All That Apply)

Ba- >tm 6] ﬂpoal.- WIDTH > RIFFLE WIDTH [2] O -EDDIES[1] [3 -TORRENTIAL[-1]
O- 0.7-1m [4] E}-PQOL WIDTH = RIFFLE WIDTH (1] 0-FAST[1] O-INTERSTITIAL[-1] &

JA 0.4:0.7m [2) ‘01-POOL WIDTH < RIFFLE W. [0} (MODERATE [1] = E1-INTERMITTENT[-2] Max

0- 0.2- 0.4m [1] }f.-SLow (11 O -VERY FAST[1]
O- <0.2m [POOL=0]  COMMENTS:
CHECK ONE OR CHECK 2 AND AVERAGE Riffle/Run

RIFFLE DEPTH RUN DEPTH _ RIFFLE/RUN SUBSTRATE RIFFLE/RUN_EMBEDDEDNESS <
[ -'Best Areas >10 cm [2] 0O-MAX>50[2)  DFSTABLE (e.g.,Cobble, Boulder) [2] O- NONE 2]
O- Best Areas 5-10-cm[1] /MAX <SO[1] WOD. STABLE (e.g.,Large Gravel) [1] x LOW [1] Max 8

- Best Areas <5 cm DFUNSTABLE (Fine Gravel,Sand) [0] O - MODERATE [0} Gradient

[RIFFLE=0] O - EXTENSIVE [-1]

COMMENTS: O- NO RIFFLE [Metric=0]
6] GRADIENT (f/mi): DRAINAGE AREA (sq.mi) 1o & wpooL: [So] weLbE —] V™'

JI | B
* Best arves must be large snough to support a p fon of rifffe-obligate specles %RIFFLE; 10 %RUN: AD
EPA 4520 06/24/01




Vial #

21

8,9
37|

27,33

28,32

36|

w®

Barr Creek Final Water Quality Monioring Study - October 12, 2004 - Station 1, Rush Creek, Harmonie State Park
Reference Station for Barr Creek W atershed, Final Water Qualty Monitoring Study

Macrobenthos Quailitative Sample List

ORDER FAMILY GENUS TSPECIES COUNT | TOLERANCE VALUES |FBI
Nematomorpha
Hydracarina- Trombidiformes .000| Predators/Parasite
Tubellaria Planaria 4 000} Omnivore
i Spongillidae .000|Fikers
| Pelecypoda Corbiculidae Corbicula fluminea 32 .000]Fiters
Dreigsenidae Dreissana orpha .000|Filters
Unionidae Villosa i .000]Filters
Sphaeridae 6 8 .480}Fikters
Gastropoda | Ancylk 6
|Lymnaeidae 1 6.9
Lymnaeidae |Fossaria
Physidae
Physidae Physelia
Planorbidae
Planorbidae [Planorbula 7
Pleuroceridae
Bithyniidae Bithynia tentaculata
Annelida Hirudinea 1 10
Oligochasta
Decapoda
[Amphipods 3 r
Isoj Asalidae 2
Ostracoda
Ephemeroptera 7
Caenis 3.1
Hexagenia 36
Bastis 12 3.1
Bastis brunneicolor 4
Baetis intercalaris 7
Callbaetis .8
Stenacron | 1
Stenacron ’gildersleevei .1
Stencnema 4
Stenonema exiguum 19
Isonychia 2
Tricorythodes 27
7
Timpanoga .000]Gathers
.000|Gathers
Coleoptera .000|Predators
.000| Predators
Dineutus 3.7 .000] Predators
7 .000| Predators
5 .000| Predators
4 .000| Gathers
|Psephenus 4 .000[Scrapers
.000| Gathers
Tropisternus .000] Gathers
Megaloptera 4 .000| Predators
Co%alus .000{ Predators
Trichoptera Brachycentridae Brachycentrus .000{Fiters
Helicopsychidae Helicopsyche .000( Scrapers
Helicopsychidae Helk he borealis .000{ Scrapers
Hydropsychidae 13 .520| Fikers
Hydropsychidae Hydropsyche | .000| Fikers
Hydropsychidae Hydropsyche betteni .000| Fiters
Hydropsychidae Hydropsyche scalaris 000! Fiters
Hydropsychidae Symphitopsyche 0001 Fitters
Hydroptilidae .000{Gathers
Hydroptiidae Hydroptila 3.2 .000{Gathers
Leptoceridae .000{ Shredders
Leptoceridae Nectopsyche .000i Shredders
Molannidae 000} Gathers
Phil midae .000}Filters
Phryganeid: Hagenelia .000{ Shredders
k Cymelius 8 .000{Fiers
Lype_ 2 .000] Gathers
.000{Predators
Belostoma .000Predators
10 .000Predators
S .000}Predators
Goerridas Trepobates 5 .000]Predators
Notonectidae Notonecta .000]Predators
Nepidae .000]Predators
Nepidae |Ranatra .000|Predators
Plecoptara Periidae Perlesta .000|Predators
Perlidae Neoperia .000|Predators
Chloroperiidae .000|Predators
Odonata-Anisoptera Aeshnidae .000| Predators
Aeshnidae Boyeria .000| Predators
Gomphidae .000|Predators
Cordulegastridae .000|Predators
Cordulidae .000| Predators
Libellulidae .000|Predators
Odonata-Zygopters Calopterygidae .000| Predators
Calopterygidae Caloptery: 2 3.7 0.074{Predator:
Coenagrionidae 6.1 0.000]Predator:
Coenagrionidae Argia 5.1 .000] Predators
Coenagrionidae Enaallsgma 3 9 .270| Predators
Lestidae 9 .000| Predators.
Diptera . Ceratopogonidae 57 .000{ Gathers
Blood-red Chironomidae 3 8.1 .243|Gathers
Other Chironomidae 8 .480{Gathers
Culcidae 1 .080{Shredders
Simulidae 33 -880{Fitters
Tioulidae 12 .360] Predators
Stratiomyidac ¢ 000|Gathe"
1 apanwac i i 0.000)Precas
TAXA RICHNESS 14
FBI 5808
Scraper/Filter 0.019
EPT/Chironomidae 2273
% Contribution of Dominant Taxa 0.330
EPT Index 2.000
Community Similarity indices 0.000 Comm. Loss =0
1.000 Jaccard Coef. = 1
CPOM 0.060
Total Number Collected 100
total shredders L]




BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

~ OnOue
* Hali g bac

<

page of
STREAM NAME Rpor  GreeK LOCATION Cowsdy Lina  Rd
STATION#_2_ RIVERMILE, STREAM CLASS
LAT__ LONG RIVER BASIN
STORET # AGENCY
COLLECTED BY £0B, WAs-¢, ARS  DATEIO[i3/0¢| LoT#
TAXONOMIST £ S& WIG-L DATE ' SUBSAMPLE TARGET 0 100 0200 Q300 Q Other ___
Enter Family and/or Genus and Species name on blank line.
TI |TCR Organisms No. | LS | TI |TCR
¢ |Otigochaeta Megaloptera
L |
Hirudinea *| Coleopterat® W @ A LAl iﬁ
. ol -
iy Y 4 =X P
Isopoda - W - L] A LA ghte] | 1
. 1 :
s|Amphipodd || AR s AT D z2lv ]
larvae -
Decapoda o] anliast \‘J (2 271 T={wi]
Ephemeroptera - I SRS T :
| et L L) A= | |1 o Gastopocati | JNATURT | 3] s| A~ wtl
phae
‘ ’ Pelecypom u‘"“" m Z A
Plecoptera v
of Otyer /0ol MMWWWI
1/ a4 s [ ]
. | ). 3.
Trichoptera > _ﬁ%m;\og&k %‘
hoqia! P AEAPII (D)
EY N :ku"/q YT F e |y
Hemiptera
*[vder sicer] | @lrir Lo |,
¢ | wedke! ) _Milxr wit),
Faxonomic certainty rating (TCR) T-5:1=most certain, S=least certain. If rating is 3-5, give reason (€.g., missing gills). LS= life stage:

I'= immature; P = pupa; A = adult TI= Taxonomists initials

Total No. Organisms

Total No. Taxa ﬂ g iQ

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

Macroinvertebrates, and Fish, Second Edition - Form 3

A-29



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME Chrt  (Cree

LOCATION Coundy Lpe Rd

STATION#__"J__ RIVERMILE STREAM CLASS

LAT ___LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS E"D B, Wo-L, ARD LOT NUMBER

FORM COMPLETED BY DATE 0[13/0
: £D E TIME w‘fm @

REASON FOR SURVEY

HABITAT TYPES || Ingicate the percentage of each habitat type present :
Cobble__ 5 % Snags_5_ % egetated Banks O % j#8and SO %

0 Submerged Macrophytes % 2 Other ( ) %
SAMPLE Gear used %D-frame Q kick-net Q Other
COLLECTION

How were the samples collected? %vading (1 from bank (1 from boat

I Indicate the number o abs/klcks taken in eagh habitat type.
obble_[O nags_ (0 getated Banks l )‘ Sand I

3 Submerged Ma hytes 3 Other ( )
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA

Indicate estimated abundance: 0= Absent/Not Obseﬁed 1 Rare, 2=Common, 3= Abundant, 4 = Dominant

Periphyton 0163 4 Slimes O

Filamentous Algae 01 2 @ 4 Macroinvertebrates 0 1D3 4

Macrophytes 0(1)2>3 4 Fish 01 24
“' \(erw B&“M

FIELD. OBSERVATIONS OF MACROBENTHOS

Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms),

2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3- 4 -Anisoptera 0 1 2 3 4| Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4
Isopoda 0 1 -2 3 4| Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

Culcidae 0 1 .2 3 4
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form | ' A-25



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME Rarr CreeK LOCATION Count, Line Wb
STATION #__"Q, RIVERMILE STREAM CLASS '
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS EDWR, W ¢
FORM COMPLETED BY . DATE lo/13/o¢ REASON FOR SURVEY
AW TIME —'LL|3», O AM @
WEATHER Now Past24  Hps there been a heavy rain in the last 7 days?
CONDITIONS ) hours ﬂ\" es QNo
g s::mrm(s(ht.et;!:iv;'r;:]n)) 8 Air Temperature 15 o C
_ A ey 2 omer
a clear/sunny a . )
£\ . SITE LOCATION/MAP || Draw a map of the site and indicate the areas safpled (or attach 2 photograph) ]
Dég I Velerty @l PFEBGED  Dpia® DREE) Dk @) Uelocit ()
- » 1) a a. O 0.e o. o s
1O 0. S 0.0 2,0 0.6
. o0l =o \\©O 0,09
’ g 0\6 Otos -Soo 006 ' q O o
° o 0.6 .03 ¢ O o 7 ° lol 07
5 - 5 ' ' 5.0 o o064
. . OS .
3 g g 2 0.0¢ 5.0 a.8 C.0y 6.0 l.1 0.03
?.5 O.CD OQOG G.O O°q O'OS‘ 7'0 "‘ g.os
4.0 0.7 ©.05 2.0 .o o©.00l] %0 o] ‘_.-532%.
q.s 0.7 oo |22 Lo  eoy ,g‘g ,'3 ©.07
500 OOQ) g’gz 9.0 'l ’ O. o‘{ ' l:o I - ' o' Oq
5¢§ 0.63 O' 08 lo‘o IQD 0.0$ ‘Q'o l|3 o-os
6.0 0. ‘ 1. o .9 ©O.08 l e
6.5 0.6 O.0% R0 lo] QN0 13,0 P Nl y
7.0 O.5 O 02— 4.0 oA .13
Sz 03 ©.09 3.0 .o o.1t il \so O2 ©,05
23 0@ 0.07 4.0 ©.9 o.oq4lf 160 RB
8.5 o8 o.os | ISto .9 o.of
q.o ©.5 g 08 6.0 0.5 0.0
° N V4 [~ -
A o3 6.5 FB
100 RS
STREAM Syream Subsystem Stres.lm Type
CHARACTERIZATION Perennial = O Intermittent Q Tidal [ Coldwater ‘Warmwater
Stream Origin Catchment Area__ km®
Q Glacial Q Spring-fed
Q Non-glacial montane giﬂxmm of origins
Q Swamp and bog Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK) »
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES Q Forest 0 Commercial D No evidence O Some potential sources
ield/Pasture Q Industrial bvious sources
Agricultural Q Other
Residential Local Watershed Erosion
QO None [ Moderate cavy
ARIAN Indicnté the dominant type and record the domipgnt species present
1\?iEISPGETAEI(l)rN £ Trees tpr Shrubs /d’Grasspes P Q Herbaceous
t
(18 meter buffer) dominant species present %ﬂ CoJ\«Fly 6:\\5 2
INSTREAM Estlmated Reach Length {00 m Cgpopy Cover
FEATURES ) : /Z’;artly open O Partly shaded {1 Shaded
Estimated Stream Width Q m
High Water Mark L" m
Sampling Reach Area ______m'
e l;;opolrl'tilon o& Reach Represented by Stream
Area in km? (m’x1000 km? orphology Types
¢ ) JARiffle % @Rn_2 %
Estimated Stream Depth __« 2 m A4 Pool %
Surface Velocity m/sec Channelized ﬁes QO No
(at thalweg)
Dam Present O Yes ﬁ No
LARGE WOODY LWD R m
DEBRIS : o
Density of LWD mi/km® (LWD/ reach area)
AQUA'I"IC Indicate the dominant type and record the dominant species present -
VEGETATION {0 Rooted emergent QO Booted submergent Q Rooted floating O Free floating
oating Algae Attached Algae
dominant species present Blomertons A'gae
Portion of the reach with aquatic vegetation IZ) %
WATER QUALITY Temperature 5 Z ,8 of F Is H*c Water Odors
Qs ormal/None 0 Sewage
Specific Conductance 1S:6 [N'*Lﬂﬁ Q Petroleum Q Chemical
Q Fishy 0 Other
Dissolved Oxygen g (1 éS‘mb/ L
Water Surface Oils
pH__ /s QSlick j#Sheen O Globs O Flecks
one ther,
Turbidity _ 14 . )
urbidity (if not measured)
WQ Instrument Used Tvoll 4000 Lo Motfe QClear g Slightly turbid urbid
OQ\? = +2HG 020 QO Opaque O Staine Q Other,
SEDIMENT/ ors " Deposits
SUBSTRATE Normal O Sewage QO Petroleum Q Sludge O Sawdust 0 Paper fiber 1 Sand
8 Sla:mica] Q Anaercbic 0 None 0 Relict shells “Q Other,
er

Looking at stones which are not deeply
embedded,

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock ' Detritus sticks, wood, coarse plant
materials (CPOM) g
Boulder |>256 mm (10")
Cobble 64-256 mm (2.5"-10") 5 Muck-Mud | black, very fine organic
(FPOM)
Gravel 2-64 mm (0.1"-2.5") tO
Sand 0.06-2mm (gritty) =20 Marl grey, shell fragments
silt 0.004-0.06 mm ys
Clay < 0.004 mm (slick) 20

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1

jls the undersldes black in color?
Absent Q1 Slight (1 Moderate QProfuse O Yes ﬁﬁo




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

STREAM NAME B~ Cree €

LOCATION Cound, Cne Rd

STATION # 2 RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY

| INVESTIGATORS  &>8 W61, ARS

2. Pool Substrate
Characterization

SCORE

3. Pool Variabllity

SCORE )

Parameters to be évaluated in sampling reach

4, Sediment
Deposition

S. Channel Flow
Status

\\

SCORE

transient)
%

Mixture of substrate
materials, with gravel

and firm sand prevalent;
root mats and submerged
tion commo!

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present.

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

Water reaches base of
both lower banks, and
minimal amount of
chmme(l:l substrate is
e

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

mats and submerged
egetation present

Majority of pools large-
deep; very few shallow.

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

ot s e s

Water fills >75% of the
available channel; or
<25% of channel

substrate is exposed.

be dominant; some root -

FORM COMPLETED BY DATE 19/1 odf REASON FOR SURVEY
E)B TIME _]4-© M (R)
Habitat Conditlon Category
Parameter :
Optimal Suboptimal * Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Eplfaunal substrate favorable for | habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Avatilable Cover and fish cover; mix of otential; adequate desirable; substrate - Y unstable or lacking.
snags, submerged logs, abitat for maintenance - | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.
or other stable habitat of additional substrate in
and at stage to allow full the form of newfall, but
colonization potential not yet prepared for
(i.e., logs/snags that are | colonization (may rate at
pot new fall and pot high end of scale).

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Shallow pools much
more prevalent than deep
pools.

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

| constrictions, and bends;

moderate deposition of
pools prevalent.

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

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

ority of pools small-

]
shallow or pools absent.

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

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

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




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

7. Channel
Sinuosity

8'. Bank Stabili
(score each bank)

SCORE _!_(LB)
SCORE _! (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

Note: determine °
left or right side by
facing downstream.

SCORE_3 (LB)
SCORE _3 (RB)

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

SCORE _} (LB)
SCORE _! (RB)

Total Score

’ .| coastal plains and other

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it wasin a
straight line. (Note -
channel braiding is
considered normal in

low-lying areas. This
parameter is not easily
rated in these areas.)

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

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowin,
minimal or not evident;
-almost all plants allowed
to grow naturally.

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

s

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

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

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

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

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

Habitat Condition Category
Parameter )
Optimal Suboptimal " Marginal Poor

Channelization or Some channelization Channelization may be | Banks shored with

6. Channel dredging absent or present, usually in areas . | extensive; embankments gablon or cement; over

Alteration minimal; stream with of bridge abutments; or shoring structures 0% of the stream reach
normal pattern. evidence of past present on both banks; | channelized and

channelization, i.e., and 40 to 80% of stream | disrupted. Instream

reach channelized and
disrupted.

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

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

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

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

z0ne 6-

habitat greatly altered or
removed entirely.

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

Unstable; many eroded

frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scps

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.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

A-10
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=
m Qualitative Habitat Evaluation Index Field Sheet QHEI Score:|[ 3}
River Code: RM: Stream:__ Yt Cree K
Date: jo /13 [9Y Location:: S¥then R County Cine RA
Scorers Full Name: 2. Belme,d<__ Affiliation:_N=
1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present
TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY
DO-sLor/swesio]____ Of-GRAVEL[T] —Q. 3O Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
‘BI-BOULDER[9) ______ BDOSAND([S] ____ ___ DI -LIMESTONE [1] SILT: O- SILT HEAVY [-2]
CCCOBBLE[S] __ _ ODBEDROCKS ___ __ JA-TILLS [1] JASILT MODERATE [-1] Substrate
TEEHARDPAN[4} ___ ____ DOODETRITUS[E] . O -WETLANDS[O] . CI-SILT NORMAL [0]
BIEHMUCK[2]  _____ DIDARTIFICIALIOL  __ OI-HARDPAN[O] __ _ _  D-SITFREE[1]
pesiLT 2] 80O_10 NOTE:lgnora Sludge Originatng [ _SANDSTONE [0] EMBEDDED 0 -EXTENSIVE [-2] Max 20
______________________________ EI-RIP/RAP [0]  NESS: T -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES:  J&f4 or More [2} B -LACUSTRINE [0] L1 -NORMAL [0]
(High Quality Only, Score 50r>)  '[13 or Less {0] OO -SHALE [-1] O-NONE [1]
COMMENTS [3-COAL FINES [-2]
2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY One or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
UNDERCUT BANKS-[1} ___POOLS>70cm [2]  __ OXBOWS, BACKWATERS [1]  O1- EXTENSIVE > 75% [11]
2@\1 RH) NVEGETATION:[1] ___ROOTWADS [1] —__AQUATIC MACROPHYTES [1]  £I- MODERATE 25-75% [7] -
_ALSHALLOWS (IN SLOW: WATER) [1] ’BOULDERS [1] —LOGS OR WOODY DEBRIS [1]  J&- SPARSE 5-25% [3] Max 20
___ROOTMATS.[1] - COMMENTS: LI - KEARLY ABSENT < 5%[1]
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE )
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY MODIFICATIONS/OTHER * Channel
- HIGH [4} O+ EXCELLENT {7] ‘01~ NONE [6] - HIGH [3] - SNAGGING 0O- IMPOUND.
0O - MODERATE{3] - GOOD {5] - RECOVERED [4] - MODERATE {2] [1- RELOCATION [I- ISLANDS ]
/ LOW:[2) £~ FAIR-[3} “'RECOVERING [3] j#”LOW [1] FCANOPY REMOVAL [1- LEVEED Max 20
£1- NONE {1 JA- POOR 1] £ -.RECENT OR NO : [1- DREDGING O - BANK SHAPING

COMMENTS:

'RECOVERY [1]

[0 - ONE SIDE CHANNEL MODIFICATIONS

- 4]. RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) P River Right Looking Downstream

RIPARIAN WIDTH
L R (Per Bank)
* [IE1- WIDE > 50m. [4]

FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN)

L R(Most Predominant Per Bank)
[1-EFFOREST, SWAMP [3]

“ELE}- HODERATE 10-50m [3] 1 [SHRUB OR OLD FIELD [2]

RROW 5:10:m [2]

B - NORE [0}

£/ LFRESIDENTIAL; PARK,NEW FIELD [1}

/ERY NARROW <5 m[1] €1’ 00-FENCED PASTURE [1]

BANK EROSION

LR L R (Per Bank)

O CHCONSERVATION TILLAGE [1]

[ £1-URBAN OR INDUSTRIAL [0]
“OPEN PASTURE,ROWCROP [(]

O E1-MINING/CONSTRUCTION [0}

O O -MODERATE [2]

[ O-NONE/LITTLE [3]

Riparian

"HEAVY/SEVERE[1]Max 10

» COMMENTS:
5.JPOOL/GLIDE AND RIFFLE/RUN QUALITY Poolf
MAX, DEPTH MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLES!]  Current
{Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check All That Apply)
8- >tm 6] f-POOL WIDTH > RIFFLE WIDTH [2] O1-EDDIES[1] £ - TORRENTIAL{-1]
- 0.7-1m [4] E-.-PVL"WIDTH = RIFFLE WIDI-H {1] ‘O-FAST[1] EJ-INTERSTITIAL[-1] Max 13
0- 0.4-0.7m 2] E}-POOL WIDTH < RIFFLE W. [0] C1-MODERATE [1] . DI-INTERMITTENT[-2]
a- 0.2- 0.4m [1] ;ﬂsww (11 "0 -VERY FAST[1]
- <0.2m [POOL=~0] COMMENTS: '
CHECK ONE OR CHECK 2 AND AVERAGE Riffle/Run 3
RIF!-'LE DEPTH RUN DEPTH _ RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS | =3
[ - Best Areas >10 cm [2] - MAX > 50 [2] L}-STABLE (e.g.,Cobble, Boulder) [2] - NONE [2]
O - Best Areas 5-10 cm([1] ’ MAX < 50[1] = [I}-MOD. STABLE (e.g.,Large Gravel) [1] O-Low [1] Max 8
/ Best Areas < 5 cm ﬁUNSTABLE (Fine Gravel,Sand) [0] )1 MODERATE [0] Gradient
[RIFFLE=0] O - EXTENSIVE [-1]
COMMENTS: O - NO RIFFLE [Metric=0] 6 l
6] GRADIENT (f/mi): DRAINAGE AREA (sqmiy . 1* 7 %POOL: [ 96 ] %GLIDE! Max 10
* Bast areas must be large enough (o support & of rifffe-obilgate species %R":FLE : I %RUN. 1

-EPA 4520

06/24/01



Barr Creek Final Water Quality Monitoring Study - October 13, 2004 - Station 2, Barr Creek County Line Road

Macrobenthos Quaiktative Sample List

Vial #
ORDER FAMILY GENUS SPECIES COUNT | TOLERANCE VALUES |FBY
21|Nematomorpha .000{ Parasite
Hydracarina- Trombidformes .000¢Predators/Parasite
23 Tubellaria Planaria 4 .000|Omnivore
Porftera Spongilicias .000)] ;i:ers
31{Pslecypoda Corbiculidas Corbicula fluminea 7 32 .295Fikers
Dreissena orpha .000| Fitters
Vilosa ins .000| Fiters
18| 8 .000|Fitters.
Gasts a [ .000]Scrapers
20 6.9 .000| Scrapers
Fossaria .000}Scrapers
18 13 .388|Scrapers
Physelia .000|Scrapers
Planorbidae .000| Scrapers
Planorbidae Planorbula .000] Scrapers
Pleuroceridas .000{Scrapers
Bithynikiae Bithynia tentaculata .000| Scrapers
1}Annslida Hirudinea 10 000} Gathers
25| Oligochasta 23 .000]| Gathers
26|Dec: 8 .000|Predators
17|Amphipoda 2 4 .105| Shradders
24/Isopoda | Aselidae .000]| Shradders
Ostracoda .000| Scavengers
Ephemaroptera Caenidae 000 Gathers
13 Caenidae Caenis 31 .000]Gathers
Ephemeridae Hexagenia 38 .000]Gathers
15| Baetidae Bastis 4 3.1 .163|Gathers
Baetidae Basetis brunneicolor 4 .000|Gathers
Baetidae Baetis intercalaris .7 .000| Gathers
Baetidae Calibastis 6 .000]Gathers
14] Heptageniidae 1 0001 Scrapers
Heptageniidae idersleavei 1 .000]Scrapers
Heptageniidae 4 .000| Scrapers
Heptageniidae exiguum 18 .000]Scrapers
Isonychiidae 2 .000| Fitters
Leptohyphidae Tricorythodes 27 .000|Gathers
Siphlonuridas 7 .000{ Gathers
Ephemeralidae  Timpanoga .000| Gathers
L eptophlebiklae .000] Gathers
8,9|Coleoptera Dytiscidae .000| Predators
37 Gyrinidae .000| Predators
Gyrindae Dineutus 37 .000| Predators
27,33 Haliplidae 1 7 .092| Predators
Dryopidas 5 .000} Predators
28,32 Elmidae 8 4 .421|Gathers
Psephenidae |Psephenus a 000[Scrapers
[Hydrophiloidae .000|Gathers
7 Hydrophiloidas Tropisternus 1 .000|Gathers
Msgaloptera Sialidae 4 .000 Predators
Corydalidae Corydalus 4 .000| Predators
Trichoptera Brachycentridae Brachycentrus .000] Fiters
Helicopsychidae Helicopsyche .000]Scrapers
Helicopsychidae Helicopsyche boraaiis .000] Scrapets
18| Hydropsychidae 0001 Fikers
Hydropsychidae Hydropsyche I .000] FiRers
Hydropsychidae Hydrol he betteni 000} Filters
hidae he scalaris .000|Fitters
Hydropsychidae Symphitopsyche .000|Fitters
Hydroptiidae 4 .000|Gathers
Hydroptilidae Hydroptila 32 .000|Gathers
Leptoceridae 4 .000|Shredders
Leptoceridae Nectopsyche 4 .000] Shredders
Molannidae .000] Gathers
Philopotamidae .000] Fitters
Phi X Hagenslla 4 .000] Shredders
Cyrnellus 000! Fiters
Lype .000{Gathers
36 000} Predators
Belostoma .000}Predators
34 Corixidas 1 10 .132|Predators
3 Gemidae 5 .000|Predators
Gerridae Trepobates 5 .000| Predators
Notonectidae Notonecta .000|Predators
Nepidae 000 Predators
Nepidae Ranatra 000 Predators
fﬁacogtera Perlidae Perlasta 1 000! Predators
Perliidae Neoperla 1 .000|Predators
Chioroperlidae .000|Predators
Odonata-Anisoptera Aeshnidae .000|Predators
Aeshnidae Boyeria .000| Predators
Gomphidae .000| Predators
Cordulegastridae .000| Predators
22 Cordulidae 5 .329| Predators
Libeliulidae .000| Predators
Odonata-Zygoptera Calopterygidae 0.000|Predators
Caiopterygidac Caloptervx 37 0.000|Predators .
8 Cosnagrionidae 6.1 0.000|Predators ‘
5| Coenagrionidae Argia 16 5.1 .074Predators
30 Coenagrionidae Enag-allagma 14 e .658|Predators
Lestidae 2 .000|Predators
Diptera Ceratopogonidae 5.7 .000Gathers
1" Biood-red Chironomidae 3 8.1 .320]Gathers
12, Other Chironomidae ,000|Gather<
35 [Culicdae B 211 | Shredders. ;
10 Simulidae X i |
2 Tipulidas .000| Predators 1
_[Stratomvtar £ ] 0.000]Gather :
28] [Tabanidae H § « i 0.000| Pregator: i
TAXA RICHNESS 14
FBI 6:187
Scraper/Fiher 1.857
EPT/Chironomidae 1.332
% Contribution of Dominant Taxa 0.23C
EPT index 1.000
Community Similarity ndices 0.643 Comm. Loss = 0.643
0.217 Jaccard Goef. = 0.217
CPOM 0.040
Total Number Collected 100

total shredders 4



BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

page of
STREAMNAME Er Creek LOCATION M_Esﬁmm - C__pga‘?ucncc w/ B Greel
STATION#__ "R RIVERMILE STREAM CLASS i
LAT LONG RIVER BASIN
STORET # AGENCY
COLLECTEDBY &R, Wao-L DATEIO/13/0¢ | LoT#
TAXONOMIST £5% W& (. DATE SUBSAMPLE TARGET Q100 0200 0 300 O Other___
Enter Family and/or Genus and Spane on biank line.
Organisms + |No. LS | TI |TCR Organisms No. | LS | TI |TCR
Oligochaeta Megaloptera
Hirudinea ? c?u%‘ﬂ%ﬂ&’ Wt m‘ “Hel itk | A e | @
o] RWEETR Redte])) (zé ~ A(.}M, ' @
Isopoda ' W“"\b‘t) Iy AN fow | o <0.
o] lorvae | - Hﬂtlip\} x Tl W me-&.sﬁ
Amphipoda DipfeNGRI 1) " @  fuwp] .
drenc, L - Bl wor] ¢ \f/
Decapoda of Ren Chriod ” @ AN C |ued] o
‘| Su Red |y Dl ekl
Ephemeroptera R N - T ‘
o | Boakid Wl DI [ £ b [+ ¢]csstopoasth | DAY ] 4 Je| D
» . i ( f’/l"n'JqL
Pelecypoda‘
Plecoptera :;_;M“
Other
. . MK&.“%“D\/\ I ' (D& | Mo
. . N e T T
Trichoptera A Plevarran [} 2] Alud
: ' ‘o\d'wjm “'\'W %”ruﬂ—i
-2 @l‘ﬂ- T el
Hemiptera .
- 0| pederbotnan 17 @ z A wee | |
%fﬁ?;_w

Faxonomic certainty rating (TCR) 1-5:1=most certain, 5=Icast certain, If rating 18 3-5, give reason (c.g., missing gills). LS= life stage:
I = immature; P = pupa; A = adult TI= Taxonomists initials

Total No. Organisms __H@_ Total No. Taxa M

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 ‘ A-29




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME Rarr CreelS

LOCATION Upstream of  Conlluwnce w/ B Creeld

STATION#__ 3 RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS E5® w6, ARS LOT NUMBER
FORM COMPLETED BY DATE \ / o4 REASON FOR SURVEY
&R TIME oo 4D M
HABITAT TYPES || Indicate the percentage of each habitat type present :
Cobble_ % OSnags___% egetated Banks_lO % ;(sand \O %
Submerged Macrophytes_ 10 % 0 Other ( ) %
SAMPLE Gear used j&D-frame O kick-net Q Other
COLLECTION
. How were the samples collected? ﬁ wading ~ O from bank 0 from boat
Indicate the number of Jabs/kicks taken in each habitat type.
0 Cobble DSnags______ ﬂ Vegetated Banks_| O # Sand_{©
,W Submerged Macrophytes_ |0 Q1 Other (
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA -
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare, 2 =Common, 3— Abundant, 4= Dominant

Periphyton 1 2 3 4 Slimes w12 3 4
Filamentous Algae 01 @ 3 4 Macroinvertebrates 01 @ 3 4
Macrophytes @\ 1 3 4 Fish 0_1¢Xn 3 4
/
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4| Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes 01 2 3 4 Hemipteré 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4| Sialidae 01 2 3 4
Isopoda 0 1 .2 3 4] Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

Culcidae 0 1 2 3 4
Rapid Bloassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 : A-25



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

‘Macroinvertebrates, and Fish, Second Edition - Form |

(FRONT)
STREAMNAME P arr Cpree K LOCATION LApstream o Caeé/mm o .»/ ?rg\ Cregl<
STATION#_"3 RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS Ay | ARS w/a~f '
FORM COMPLETED BY . DATE \O \3/ 0 REASON FOR SURVEY
£ 5N B TIME_0©9-00 @ PM
WEATHER Now Past 24 s there been a heavy rain in the last 7 days?
CONDITIONS . hours es O No
g Str:inm](s(re?d‘;'yrzg? § Air Temperature ISvc
h intermittent
_ B miee 8y oue
srches a clear/sunny a
( (‘b SITE LOCATlO Draw a map of the site and indicate the areas samyjipd (or attach a photograph)

RS Dee | Ve 'o“*r e OB E) _Ez‘_.‘“X/a.Im.tLé bbms(m Dpth® (hlaity (
EURN .s‘ :l —
SIS EONE (.o '3 ooz |l 1o N

(.S .3 O.b -y '3 O«24
" L’” °2 O"q a.o .3 0.07 :2.(\ ' qul
gt a2 0.0y s 4 oc.on ] 25 oY ‘2-'-‘7
. .2 0.12 3.0 M o044 I 30 oS 13
& Du3 3.5 5 ol A
2y’ R| 0.37 3.5 5 - e o
g 3 0.35 4.0 N 4.0 OOy
’ 23 q.g ¢ é O. l L‘ L{. s‘ A ] S‘ Cv}' (‘) 3
3 oL{ O. 5.0 A 0,17 SO o 00|
30'_‘ " . L, Oat s Yn —‘h:;;-’-;{,, .7 O, \: ::,' S_,.. R ‘3
3'g" a .27 6.0 5 0,03
. O . ‘ o
Y 3 7 S g U —
' Q
9 g = 6 . R8
L{' gu =32 Ot
5! R
STREAM Sgream Subsystem Stream Type
CHARACTERIZATION ﬁ;’erenmal Q Intermittent QO Tidal 0 Coldwater )Z‘Warmwater
Stream Origin Catchment Area__ km?
0 Glacial E/S ring-fed
[ Non-glacial montane ixture of origins
Q Swamp and bog Other
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
A-5

R



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES D Forest Q Commercial Q No evidence 0 Some potential sources
ield/Pasture Q Industrial bvious sources
Agncultural  Other
) Residential Local Watershed Erosion
QO None [ Moderate eavy
RIPARIAN Indicate the dominant type and record the dom t species present
\%ZGE'tl‘A{I(&N Trees typ Shrub )ﬂ'asses Q Herbaceous
er
(18 meter buffer) dominant species present PQ@C' C‘"‘G‘Y Gmss
INSTREAM Estimated Reach Length __ /9O m Capopy Cover
FEATURES : artly open QO Partly shaded 0 Shaded
Estimated Stream Width Q m
High WaterMark _ D m
Sampling Reach Area m? ‘
_— i Propol:-tilon ofT Reach Represented by Stream
Area in km? (m*x1000) ? ology Types
%Jt,'ﬂc © % )Z’Run 30 %
Estimated Stream Depth Q | m ﬂ Pool_&4H %
Surface Velocity m/sec Channeiized A’Y es - ONo
(at thalweg)
E _ Dam Present QYes & o
LARGE WOODY LWD O m VT
DEBRIS :
Density of LWD m¥/km’ (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present :
YEGETATION Rooted emergent Q Rooted submergent O Rooted floating QU Free floating
Floating Algae JTAttached Algae
dominant species present
Portion of the reach with aquatic vegetation %
WATER QUALITY Temperature S, 7 0 F 15.4°¢ Water Odors ]
ormal/None Sewage
Specific Conductance ﬂ A6 ) ,uv\\o s g ]l:g.t;oleum 8 Ch}:,mica]
ishy Other
Dissolved Oxygen !3 ) MfS &
7 58] Water Surface Oils
pH_/-2 % QSlick QSheen [ Globs £ Flecks
JA&None 0O Other
Turbidity_ Se 7
Tyrbidity (if not measured)
WQ Instrument Used Troll 000 Lo Mothe 080 i(lslear Slightly turbid Q Turbid
oW =+ aqq {0 Opaque 0 Stamned Q Other
SEDIMENT/ Odors Deposits
SUBSTRATE ormal 0 Sewage O Petroleum 0 Sludge O Sawdust 0 Paper fiber [ Sand
"1 Chemical 0 Anaerobic O None 0 Relict shells 0 Other
0 Other.
Looking at stones which are not deeply
Ojjs . embedded, are the undersides black in color?
Absent Q Slight 0 Moderate QO Profuse O Yes ;{Jo

INORGANIC SUBSTRATE COMPONENTS
(should add up to 100%)

ORGANIC SUBSTRATE COMPONENTS
(does not necessarily add up to 100%)

Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
materials (CPOM)
Boulder |>256 mm (10")
Cobble 64-256 mm (2.5"-10") S. Muck-Mud | black, very fine organic
— (FPOM)

Gravel | 2-64 mm (0.1"-2.5") Hs

Sand 0.06-2mm (gritty) Yoy Marl grey, shell fragments

Silt 0.004-0.06 mm O 2
Clay <0.004 mm (slick) s
A-6

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1




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

STREAMNAME Rurr CreekK

LOCATION WUpstesm o Conls w/ B Creel

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
'STORET # AGENCY

| INVESTIGATORS &Q3%, wG-(, FRS

2. Pool Substrate
Characterization

B

3. Pool Variability

SCORE

SCORE

Parameters to be évaluated in sampling reach

4, Sediment
Deposition

S. Chunnel Flow
Status

8

SCORE

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

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

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present.

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

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

of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root -
mats and submerged
vegetation present.

Majority of

ools large-
deep; very

K’.w shallow.

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

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

FORM COMPLETED BY DATE 12[13/© o REASON FOR SURVEY
E. )B TIME Yo &%)
" Habitat Condition Category
P eter
Aramete Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Eplfaunal substrate favorable for habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Avallable Cover and fish cover; mix of otential; adequate desirable; substrate unstable or lacking.
snags, submerged logs, abitat for maintenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.

All mud or clay or sand
bottom; little or no root
mat; no submerged

vegetation.

Shallow pools much
more prevalent than deep
pools.

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

| constrictions, and bends;

moderate deposition of
pools prevalent.

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

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

Ma{’ority of pools small-
shallow or pools absent.

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

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

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



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

SCORE

7. Channel
Sinuosity

8'. Bank Stabili

9. Vegetative
each bank)

Parameters to be evaluated broader than sampling reach

Note: determine

10. Riparian
Vegetative Zone
Width (score eac

8

(score each bank)

Protection (score

left or right side by
facing downstream.

SCORE _' (LB)
SCORE __\ (RB)

bank riparian zone)

SCORE ' (LB)
SCORE_' (RB)

normal pattern.

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is

- | considered normal in

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

Banks stable; evidence

absent or minimal; little
potential for future
problems. <5% of bank
affected.

SCORE_! LBy
SCORE _1_(RB)

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including

’ trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowin,
minimal or not evident;

to grow naturally.

Width of riparian zone
>18 meters; human

activities (i.e., parking
h

impacted zone.

Total Score 42

of erosion or bank failure

-almost all plants allowed

lots, roadbeds, clear-cuts,
lawns, or crops) have not

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

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

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

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disrufPtion ’
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height
remaining.

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

Habitat Condition Category
Parameter
Optimal Suboptimal Mnrginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredginf absent or present, usually in areas | extensive; embankments | gabion or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 50% of the stream reach

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

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

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

50-70% of the Less than 50% of the
streambank surfaces streambank surfaces
covered by vegetation; covered by vegetation;
disruption obvious; disruption of streambank
patches of bare soil or vegetation is very high;
closely cropped vegetation has been
vegetation common; less | removed to

than one-half of the
ﬁotcntial plant stubble
eight remaining.

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

| sections and bends;

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

o

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

Unstable; many eroded
areas; "raw" areas
frequent along straight

obvious bank sloughing;
60-100% of bank has
erosional s:

5 centimeters or less in
average stubble height.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

A-10
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ChicEPA Qualitative Habitat Evaluation Index Field Sheet QHEI Score:

Rl
River ?odf: RM: Stream: re Creek '
Date: (/13 /04 Location:: Stsdion S L petreom of Contucnce ny’ TS e (e < i

Scorers Full Name:_£3 Belmonte.  Affiliation:¥3 Agpros RBS €+ pstraam of confonce
1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present

TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY
EIC-BLOR /SLBS[0] ____ __ DA-GRAVEL[7] 7\_0 49 check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
‘BO-BOULDER[9) __ __ jfOsanp(e] _Ho YO O -LMESTONE[1] SILT: O- SILT HEAVY [-2]
DCECOBBLES] ____ ‘OBBEDROCKS] ___ _ pTILUS[1] JACSILT MODERATE [-1] Substrate
TOEFHARDPAN[] ___ __ DODETRITUSE] __ __ ‘00 -WETLANDS[O] . B -SILT NORMAL [0]
CEPMUCK[2]  ___ _ OIOARTIFICIAUOL __ ___ DO-HARDPAN[O] _ _ _ _ oO-SWTFREE[1] || 11
TESILT (2] — POTElgnors Sludge Originatng 13 .SANDSTONE [0] EMBEDDED @ -EXTENSIVE [-2) Max 20
______________________________ O-RIP/RAP[0]  NESS: JB-MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: g4 or_More [2] O -LACUSTRINE [0] 1 -NORMAL [0]
(High Quality Onty, Score 5 or >) -3 or Less [0] O -SHALE [-1] O-NONE [1]
COMMENTS, F}COAL FINES [-2]
2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT:; (Check ONLY One or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE ) Cover
HINDERCUT BANKS[1] . POOLS>70 cm [2] —_OXBOWS, BACKWATERS [1] [0 - EXTENSIVE > 75% [11]
OVERMANGING VEGETATION[1} ___ROOTWABS [1] _AQUATIC MACROPHYTES [1]  [1- MODERATE 25-75% mn
SHALLOWS (IN SLOW WATER) T4} —_BOULDERS [1] —__LOGS OR WOODY DEBRIS {1] K SPARSE 5-25% [3] Max 20
__ROOTMATS [1] - COMMENTS:__ I - HEARLY ABSENT < 5%[1]
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE )
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY MODIFICATIONS/OTHER * Channel
O - HIGH [4] O'- EXCELLENT [7] ‘00 - NONE [6]} O- HIGH [3] O SNAGGING O- IMPOUND.
0O - MODERATE (3] O-GOOD{5] - RECOVERED (4] -TI. MODERATE [2] O - RELOCATION 0 - ISLANDS
- LOW:[2] ‘O-FAR[3}. . JA-RECOVERING [3] ﬂ LOW [1] M- CANOPY REMOVAL [J - LEVEED Max 20
T NOKE 1] )zf - POOR {1} 0O-RECENT OR NO : O - DREDGING 0O - BANK SHAPING
'RECOVERY [1] [ - ONE SIDE CHANNEL MODIFICATIONS
COMMENTS:

* 4]. RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) P River Right Looking Downstream §

RIPARIAN WIDTH

FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN)

LR

BANK EROSION

L R (Per Bank) L R(Most Predominant Per Bank)
“ CIE1- WIBE > 50m[4] ©1-EFOREST, SWAMP [3]
~CIEY - MODERATE 10-50m [3] E1.L3:SHRUB OR OLD FIELD [2}

O CHCONSERVATION TILLAGE [1]
O T3 -URBAN OR INDUSTRIAL [0]

L R (Per Bark)
O O-NONE/UITTLE [3]
O [O-MODERATE [2]

Riparian

E3E- NARROW 5:10m [2]  'E1tFRESIDENTIAL,PARK,NEW FIELD [1] ):r%opsu PASTURE,ROWCROP [0] ;{p-HEAW/SEVEREmMax 10
JE- VERY NARRQW-<5 m[1] €3’ O3-FENCED PASTURE [1] OO -MINING/CONSTRUCTION [0}

B ET - NONE [0}

COMMENTS:

5.]JPOOL/GLIDE AND RIFFLE/RUN QUALITY

Poolf

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLES!]  Current
(Check 1 ONLY?1) (Check 1 or 2 & AVERAGE) (Check All That Apply)
- >tm 6] F-POOL WIDTH > RIFFLE WIDTH [2] O-EDDIES[1] L1 -TORRENTIAL[-1]
- 0.7-1m [4] [3-POOL WIDTH = RIFFLE WIDTH [1] O-FAST[1] CI-INTERSTITIAL[-1] YRR
O- 0.4-0.7m 2] 'E}-POOL WIDTH < RIFFLE W, [0] O-MODERATE [1] . [3-INTERMITTENT[-2]
- 0.2- 0:4m [1] }ﬂSLow [1] " O -VERY FAST[1]
2( <0.2m [POOL=0]  COMMENTS: ' |
CHECK ONE OR CHECK 2 AND AVERAGE " Riffle/Run
RIFFLE DEPTH RUN DEPTH _ RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS
0-'Best Areas >10 cm 2] - MAX > 50 [2] C}STABLE (e.g.,Cobble, Boulder) [2] O- NONE [2]
O, Best Areas 5-10 cm[1] )a’ MAX < 50[1] ~ [}MOD. STABLE (e.g.,Large Gravel) [1]  O- LOW [1] Max 8
J- Best Areas <5 cm }#UNSTABLE (Fine Gravel,Sand) [0] - MODERATE {0] Gradient
[RIFFLE=0] O - EXTENSIVE [-1]
COMMENTS: O- NO RIFFLE [Metric=0]
‘ Max 10
6] GRADIENT (f/mi): _____ DRAINAGE AREA (sq.mi) :1S.(o %POOL: [ 50 %GLIDE:
0, | g 6 [+) .
** Best arvas must be large snough to support a p fon of ritffe-obligate speciss /ORlFFLE /ORUN 30

EPA 4520

06/24/01

=33



Barr Creek Final Water Quality Monitoring Study - October 13, 2004 - Station 3, Barr Creek, Upstream of confluence with Big Creek

Macrobenthos Quailitative Sample List

Vial #
ORDER FAMILY GENUS SPECIES COUNT | TOLERANCE VALUES [FBI
21{Nematomorpha 3 .000 Parasite
Hydracarina- Trombid#ormes .000|Predators/Parasite
23|Tubeliaria Planaria 3 4 .136/Omnivors
Porifera SEniilidae 000} Fiters
31|Pelecypoda Corbiculidae 3.2 .000| Fikers
issenk .000| Filters
.000|Filters
18 haeriidae 8 .000|Fitters
|Gastropoda Ancylidae 6 .000}Scrapers
20| Lymnaeiias 6.9 .000{Scrapers
Lymnaeidae Fossaria .000{Scrapers
19) Physidae 15 .364[Scrapers
Phgidle Physelia .000|Scrapers
Planorbidae 0004 Scrapers
Planorbidae Planorbula .000| Scrapers
Pleurocaridae .000| Scrapars
Bithyniidae Bithynia tentaculata .000]Scrapers
1]Annsiida Hirudinea 10 .000{ Gathers
25| Oligochasta .000| Gathers
26[Decapoda .000|Predators
17{Amphipode .000]Shredders
24/i a Aselidae .000| Shredders
Ostracoda .000| Scavengers
Ephemeroptera Caenidae 7 .000| Gathers
13| Caenidae Caenis ER .000) Gathers
Ephemeridae Hexagenia 36 .000[Gathers
15 Baatkiae Baetis 7 3.1 .247 | Gathers
Bastidae Baetis brunnaeicolor 4 .000| Gathers
Bastidae Baetis intercalaris .7 .000|Gathers
Baetidae Caillbastis .6 .000}Gathers
14 Heptageniidae Stenacron | .1 .000| Scrapers
Heptageniidae Stenacron jidersieevei 1 .000| Scrapers
H: enidae Stenonema 4 .000|Scrapers
Heptageniidae Stenonema exiguum 18 .000|Scrapers
lsonychiidae Isonychia 2 .000]Fitters
Leptohyphidae Tricorythodes 27 .000{ Gathers
Siphlonuridae 7 .000] Gathers
Ephemerelidae Timpanoga .000] Gathers
Leptophlebiidae .000| Gathers
8,9|Coleoptera iscidae .000|Predators
37| Gyrinidae 3 .170] Predatots
Gyrinidae Dineutus 1 37 .042| Predators
27,33 Halplidae 7 .000| Predators
Dryopidae S .000|Predators
28,32 Elmidae 4 4 .182|Gathers
—__|Paephenus 4 .000[Sorapers
.000|Gathers
Tropisternus 9 .000| Gathers
4 .000|Predators
Corydalus 4 .000| Predators
Brachycentrys .000]Fitters
Helicopsyche 000{Scrapers
Helicopsyche borealis 000|Scrapers
000|Fitters
Hydropsychk Hydropsyche | .000|Fitters’
i ropsyche betteni 4 000} Filters
Hydro) he scalaris 4 .000| Fikers
Symphitg) he 4 .000| Fitars
4 .000] Gathers
roptila 3.2 .000]Gathers
4 .000| Shredders
Necto he 4 .000| Shredders
.000| Gathers
.000|Fiters
Hagenella 000} Shredders
Cyrnelus .000]Fitets
Lype 2 .000| Gathers
36|Hemiptera .000| Predators
Belostoma .000|Predators
34| 3 10 .341|Predators
3 5 .000{Predators
Gerridae Trepobates 5 000 Predators
Notonectidae Notonecta .000| Predators
Nepidae .000| Predators
Nepidae Ranatra .000|Predators
Plecoptera Perlidae Perlasta .000{Predators
Periidae Neoperla .000| Predators
Chloroperlidae 0|Predators
Odonata-Anisoptera Aeshnidae 0| Predators
| Aeshnidae Boyeria 0| Predators
Gomphidae .000/Predators
Cordulegastridae .000| Predators
22| Cordulidae [ .34 1| Predators
Libeliuidas .000| Predators
Odonata-Zygoptera Calopterygidae .000|Predators
4 Calopteryaidae: Caiopteryx 27 000|Predators
6 Coenagrionidae 34 6.1 .357 [Predators
8 Coenagrionidae Argia 51 .000|Predators
30 Coenagrionidae Engallagma 9 .000|Predators
Lestidae g .000}Predators
Diptera Ceratopogonidae 57 0.000|Gathers
ihl Blood-red Chironomidae 1 8.1 0.092|Gathers
12, Other Chironomidae & 0.4091Gathers
35 Cuticktae Z 0.182}Shredders
10| 0.000]Fitters.
2 3 0.102]{Predators
0.000{Gather:s.
20, ; | 0.000] Predators
TAXA RICHNESS 15
FBI 5.965
Scraper/Filter #DIV/0! Scraper = 15/ Fiter = 0
EPT/Chironomidae 1.000
% Contribution of Dominant Taxa 0.34C
EPT Index 1.000
Community Similarity indices 0.800 Comm. Loss = 0.600
0.208 Jaccard Coef. = 0.208
CPOM 0.020
Totat Number Collected 100
totai shredders. 2




BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

___Ppage of
STREAM NAME ®to, CrecY LOCATION Wipde ™ Tou ik R :
STATION# Y RIVERMILE STREAM CLASS '
LAT LONG RIVER BASIN
STORET # AGENCY
COLLECTEDBY £ (UG- ¢ DATE \Obégoq LOT#
TAXONOMIST £>% (UG- (. DATE, SUBSAMPLE TARGET Q1100 0200 0300 Q Other ____
Enter Family and/or Genus and Speclg name on blank line.
Organisms No. | LS ] TI |TCR Organisms No. | LS | TI |TCR
*|otigochaeta | YL /] \@ A Jow ], [Megalopters
Hirudinea | . ‘ o] Coleopterdarwd { [ 1 Q 2 T lownl \\M\\\Q"%"
. of Beeta [ } _O_A 2%
' @ 24 fuw | 91 LRe
Isopoda -
Amphipoda Dipera B Ry WISl T 123
Bow o] T 1At ) bzF L [ P
Decapoda Cularp. M (Q o T J‘M( '
Ephemeroptera N s T B :
(e i (B A F ||, Jomsmoposn]l] — proaedlr [ A
: R (_’L,m@ 2 <l B PP I
. —
o] Pelecypodasiv h\‘\l I (&1 y A ¢l 1
Plecoptera S
] Othercorqrond .L"ﬂ;MJﬁT, w ber ic |, [ @
o] pwar | | MDirlh ey
. | horbavn [ CZN M Lyl
Trichoptera o] Odopate || (DA 1 F o]
Hemiptera

Wider Shir [l : ({9 E' N o |,

-

axonomic certainty rating (TCR) 1-5: 1=most certain, 5=lcast certam, If rating is 3-5, give reason (e.g., missing gills). LS= life stage:
I = immature; P = pupa; A = adult TI= Taxonomists initials

Total No. Organisms Total No. Taxa é‘ gg )

Rapid Btoassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macromvertebrates, and Fish, Second Edition - Form 3 ‘ A-29




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME R CreeQ

LOCATION \Waker Tank RAQ

STATION#_ &} __ RIVERMILE STREAM CLASS
LAT i LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS \WG-L, ARS, E£5B LOT NUMBER
FORM COMPLETED BY DATE | o/ "5[ ey REASON FOR SURVEY
E£>% TIME 1:0C @ ™ .
HABITAT TYPES || Inglicate the percentage of each habitat type present
obble_ [ % O Snags % egetated Banks_S_ % ﬁmd 3o%
Submerged Macrophytes, S- % 3 Other ( ) %
SAMPLE Gear used yD-frame 0 kick-net 3 Other
COLLECTION
How were the samples collected? gn‘vading Q from bank Q from boat
Indicate the number of jabs/kicks taken in each habitat type.
Cobble_\© O Snags Vegetated Banks__(© @ sand_|O
Submerged Macrophytes_, &) 0 Other ( )
GENERAL '
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA

Indicate estimated abundance: 0= Absent/Not Observed, 1 =Rare, 2= Common, 3= Abundant, 4 =Dominant

Periphyton 0 1@ 3 4 Slimes (D1 2 3 4
Filamentous Algae 01 @ 4 Macroinvertebrates 01 @ 3 4
Macrophytes . 012 3 4 Fish (e =7 EIEY

Lmsm\' S unGith

FIELD OBSERVATIONS OF MACROBENTHOS

Indicate estimated abundance: 0= Absent/Not Observed, 1=Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4| Chironomidae 01 2.3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 1 2 3 4/ Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4| Sialidae 01 2 3 4
Isopoda 0 1 2 3 4] Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4\ Tabinidae 01 2 3 4

Culcidae 0 1 2 3 4
Rapid Bloassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form [ A-25
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PHYSICAL CHARACTERIZATION/W ATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME B, Creek LOCATION Uhbder Tark KR4
STATION#_ & “RIVERMILE STREAM CLASS -
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS 5%, (UG ¢
FORM COMPLETED BY . DATE ! v z lB[ o« REASON FOR SURVEY
TIME [[ico . €D
gg]?DTll'II‘EI:gNS Now ‘ :::tr :4 ﬂ et.:lere Ele%}lqa heavy rain in the last 7 days?
g s:mn'n(s(:lezt:i\;y;;n)) g Air Temperatu re__\_s—" C
; showers (intermittent) Q Other
_ %0 %cloud cover O__ %
Qa clear/sunny O
| .pb ) SITE LOCQTION/MAP Draw a map of the site and indicate the areas mpled (or attach a photograph)
Dt(Lg De(p}—k Velocty @A DRLR Dagh  \ebilll OFLD@) Vegth() Yelpeiy (Frnc)
| %g cl>§ T 6oy 1 o.s 1.O 0.65 1.0 le&& D, 05
. 0.0 . © 1y oW T= Ol
1 300 l.q 0 *‘5 :.O OA'O 2.0 ‘0q -2~
4o Ly o3 20 1.9 0.10 3.0 19 Q.08
| — N e ——
i 50 L3 8,36 25 8 0.10 Hq0 R0 O.o05
- ¢.0 [.G o0 X 1.8 O.10 5o 2.0 0.0
2 08 '
7-0 I‘ O {o 3'5 ‘.q O‘oq G.O \‘q o. ‘ ‘
_fg,'c?- G . H.0 1a 0.08 2.0 = O, 15
\ [ "
4o b 0.0¢ 4.5 2.0 009 2.0 K 0. 0%
(0,0 l.s OLl3 50 2.0 C.0%
. ! Q.0 [ 0.03
Lo 08 ©.10 S5 L1 o \0,0 0.2 .02
.0 03] — G.S 2.0  ©0.09
2.0 2.0 0,08
4.0 KB 7.5 206 008 -
.0 2,0 .05
8.5 [.8 Q.06
| q.0 s  Oos
1 q . FJ' ' \2. O. 06
; (0.0 0.8 o0
! 10.5” oy 0.0§
1O RS
STREAM Sjream Subsystem ' Stream Type
CHARACTERIZATION ﬂ’erenmal 0O Intermittent [ Tidal { Coldwater armwater
Stream Origin Catchment Area__ km?
Q Glacial Q Spring-fed
0 Non-glacial montane gﬂlxture of origins
[ Swamp and bog Other_
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-5



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES D orest 0 Commercial 0 No evidence O Some potential sources
ield/Pasture Q Industrial Obvious sources
Agncultural Q Other
[ Residential Local Watershed Erosion
QNone QO Moderate Heavy
RIPARIAN Indlcnte the dominant type and record the domigant species present
\;Fs)GETA’EI(f)fN Trees typ Q Shru Grasges P Q Herbaceous
t
(18 meter buffer) dominant species present g&d Camt\f G55
INSTREAM Estimated Reach Length _ 10O m Cgpopy Cover
FEATURES ) gt ﬂaﬂly open Q Partly shaded O Shaded
Estimated Stream Width fs m
High Water Mark E t m
Sampling Reach Area m?
s Proportion ofT Reach Represented by Stream
Area in km? (m*x1000) km® orphology Types
¢ ﬂ L k2 Hrn__ 8 %
Estimated Stream Depth ) S m ool
Surface Velocity m/sec Channelized )’? es - ONo
(at thalweg)
Dam Present QO Yes ﬁ'No
LARGE WOODY LWD O m
DEBRIS
Density of LWD mi/km? (LWD/ reach area)
AQUATIC icate the dominant type and record the dominant species l{)resent -
VEGETATION | oted emergent ooted submergent ooted floating O Free floating
loating Algae Attached Algae i
dominant species present E 'QM A+°\A‘a A"a&
Portlon of the reach with aquatic vegetation %
WATER QUALITY Temperature (o \ ‘Z F lel%e Water Odors
ormal/None Q Sewage
Specific Conductance, L"Qﬂ Mmlw ) Q Petroleum Q Chemical
Q Fishy Q Other
Dissolved Oxygen 2 [ 2 e ""‘J (A
7 ._‘5 Water Surface Oils
pH__ €+ Qslick J#Sheen O Gliobs O Flecks
QO None ~Q Other,
Turbidity 2O
Turbidity (if not measured)
wQ Instrument UsedTroll 4000 Q Clear E Slightly turbid x Turbid
[0 Q\ T 4 OG QO Opaque O Stame Q Other,
SEDIMENT/ Ogors Deposits
SUBSTRATE Jormal Q Sewage Q Petroleum Q Sludge O Sawdust 0 Paper fiber 0 Sand
O Chemical O Anaerobic U None 0 Relict shells Q Other
Q Other
Looking at stones which are not deeply
Oj embedded, age the undersides black In color?
Absent O Slight O Moderate O Profuse O Yes ﬁlo

INORGANIC SUBSTRATE COMPONENTS
(should add up to 100%)

ORGANIC SUBSTRATE COMPONENTS
(does not necessarily add up to 100%)

Substrate Diameter % Composition In Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area

Bedrock Detritus sticks, wood, coarse plant

materials (CPOM) 2
Boulder |>256 mm (10") Ny
Cobble | 64-256 mm (2.5"-10") \O Muck-Mud bla%(i/}rery fine organic

P!
Gravel 2-64 mm (0.1"-2.5") 2 ® )
Sand 0.06-2mm (gritty) 20 Marl grey, shell fragments
silt 0.004-0.06 mm <0 2
Clay <0.004 mm (slick) \O
A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1




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

STREAMNAME ©Orey Cree '\l TOCATION Wodet 108K RQ
STATION#__ 4 _ RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
| INVESTIGATORS E3®, We-t, ARDS
FORM COMPLETED BY DATE ‘015 /o4 REASON FOR SURVEY
2% TIME (0 & PM
" Habltat - i : Condition Category !
P et - -
srameter Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable - | 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for | habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ - epifaunal colonization full colonization availability less than obvious; substrate
Avallable Cover | and fish cover; mix of otential; adequate desirable; substrate unstable or lacking.

snags, submerged logs, abitat for maintenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.

or other stable habitat of additional substrate in
and at stage to allow full | the form of newfall, but
colonization potential not yet prepared for

(i.c., logs/snags that are | colonization (may rate at
not new fall and pog high end of scale).
transient).

SCORE §

Mixture of substrate Mixture of soft sand, All mud or clay or sand | Hard-pan clay or
2. Pool Substrate | materials, with gravel mud, or clay; mud may | bottom; little or no root | bedrock; no root mat or
Characterization | and firm sand prevalent; | be dominant; some root - | mat; no submerged vegetation.

root mats and submerged | mats and submerged

\ vegetation,
vegetation common. vegetation present.

SCORE G

Even mix of large- Majority of pools large- | Shallow pools much
3. Pool Vartability | shallow, large-deep, deep; very few shallow. | more prevalent than deep
small-shallow, smali- pools.

deep pools present.
i Yoo

Majority of pools small-
shallow or pools absent.

12

SCORE

Little or no enlargement | Some new increase in . Moderate deposition of | Heavy deposits of fine

Parameters to be evaluated in sampling reach

4. Sedlment of islands or point bars | bar formation, mostly new gravel, sand or fine | material, increased bar
Deposition and less than <20% of from gravel, sand or fine | sediment on old and new | development; more than
the bottom affected by | sediment; 20-50% of the | bars; 50-80% of the 80% of the bottom
sediment deposition. bottomn affected; slight | bottom affected; changing frequently;
deposition in pools. sediment deposits at pools almost absent due

obstructions, to substantial sediment
| constrictions, and bends; | deposition.
moderate deposition of

alen
P

Water fills >75% of the
available channel; or

Water reaches base of
§. Channel Fiow both lower banks, and

Water fills 25-75% of the | Very little water in
available channel, and/or ] channel and mostly

Status minimal amount of <25% of channel riffle substrates are present as standing
channe}isubstmte is substrate is exposed. mostly exposed. pools.
exposed. '

SCORE Y

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



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

7. Channel
Sinuosity

8. Bank Stablli
(score each bank)

SCORE ! (LB)
SCORE _'_(RB)

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side by
facing downstream.

Parameters to be evaluated broader than sampling reach

score " p)

SCORE H_(RB)

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

SCORE _, (LB)
SCORE _! (RB)

.| coastal plains and other

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it wasin a
straight line. (Note -
channel braiding is
considered normal in

low-lying areas. This
parameter is not easily
rated in these areas.)

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

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
-almost all plants allowed
to grow naturally.

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Total Score —] L

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

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

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

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption’
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height

remainin,

Width of riparian zone
12-18 meters; human

activities have impacted
zone only minimally.

Habitat Condition Category
Parameter
Optimal Suboptimal Marginal Poor

Channelization or Some channclization Channelization may be | Banks shored with

6. Channel dredging absent or present, usually in areas | extensive; embankments | gabion or cement; over

Alteration minimal; stream with of bridge abutments; or shoring structures 0% of the stream reach
normal pattern. evidence of past present on both banks; channelized and

channelization, i.e., and 40 to 80% of stream | disrupted. Instream

reach channelized and
disrupted.

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

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

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

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

| sections and bends;

habitat greatly altered or
removed entirely.

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

Unstable; many eroded
areas; "raw" areas
frequent along straight

obvious bank sloughing;
60-100% of bank has
erosional sgg

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.

Width of riparian zone
<6 meters: little or no

riparian vegetation due
to human activities.

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3



m Qualitative Habitat Evaluation Index Field Sheet QHEI Score: k1

River Code: RM:_. Stream:__© '~ Creek
Date: 10/!3,/0“1 Location:: Woder Tank Rd Shdon H
Scorers Full Name:_£d Belvonte Affillation: ’
1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present
TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY
OO-BLOR/SLBS[10]____ [CIO-GRAVEL[7] —— «—CheckONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
B-BOULDER[O} }i{znsmb ] 20O 20 O-LIMESTONE[1] SILT: O- SILT HEAVY [-2]
OOXCOBBLE[S] __ _ TIDBEDROGK(S] ___ _ JA-TILLS 1] JH-SILT MODERATE [-1] Substrate
OEHARDPAN[4] __ __ DCIGDETRITUS[] . . E -WETLANDS[O0] O -SILT NORMAL [0]
OOMUCK[Z . CIDARTFICIALDL _ _ CI-HARDPAN(] __ _ _ _ OSWTFREE[] _ 9
OpFsILT 2] G0 \Q NOTE:lgnore Sludge Originating 7 .SANDSTONE [0] EMBEDDED {1 -EXTENSIVE [-2] Max 20
______________________________ B -RIP/RAP [0] NESS: J&-MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: )z(g_m [2] O -LACUSTRINE [0] - O -NORMAL [0]
(High Quality Only, Score 50r>) "33 or Less [0] 0 -SHALE [-1] O -NONE [1]
COMMENTS [3-COAL FINES [-2] .
2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY One or
(Structure) TYPE: Score All That Occur ' check 2 and AVERAGE) Cover
—_UNDERCLST BANKS [1] _/PO0LS> 70 cm [2} ___OXBOWS, BACKWATERS [1]  [J- EXTENSIVE > 75% [11] .
OVERHANGING VEGETATION:[1} __ROOTWADS[1] -  _/ZAQUATIC MACROPHYTES [1]  [1. MODERATE 25-75% [7] - 1
SHALLOWS (IN SLOW WATER) [1]  _//BOULDERS [1] ___LOGS OR WOODY DEBRIS [1] / SPARSE 5-25% [3] Max 20
__RODTMATS[1] . COMMENTS: [ - NEARLY ABSENT < 5%[1]
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE )
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY MODIFICATIONS/QTHER - Channel
0 - HIGH [4] < EXCELLENT [7] 01- NONE [6] 8- HIGH [3) O SNAGGING £1- IMPOUND.
£1- MODERATE [3] 1- GOOD{5] . RECOVERED [4] -1- MODERATE 2] O- RELOCATION 0O - ISLANDS )
- Low 2] - FAR[3) -'RECOVERING [3] ’ LOw [1] ” CANOPY REMOVAL [0 - LEVEED Max 20 .
€1 - NONE 4] / POOR:[1} O-RECENT ORNO ¥ - DREDGING [0 - BANK SHAPING
RECOVERY [1] . [1- ONE SIDE CHANNEL MODIFICATIONS
COMMENTS:
. 4], RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) P River Right Looking Downstream §
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) BANKEROSION gy arian
L R (Per Bank) L R{Most Predominant PerBank) L R L R (Per Bank)
* OO-WIDE >50m[4] . C1-CHFOREST, SWAMP-[3] . [1 CCONSERVATION TILLAGE [1] I3 J3-NONE/LITTLE [3]
«[IL3- MODERATE 10-50m [3] "3 EFSHRUB OR OLD FIELD [2] O 01 -URBAN OR INDUSTRIAL [0] "MODERATE (2]
10l NARROW 5-10'm [2]  ):EFRESIDENTIAL, PARK,NEW FIELD (1] A7 j&f-OPEN PASTURE,ROWCROP [0] '} [ -HEAVY/SEVERE(1]Max 10
L VERY NARROW <5 m[1] T £3-FENCED PASTURE [1] 1" E3-MINING/CONSTRUCTION [0]
ECT- NOKE (0]
» COMMENTS:
5.]POOL/GLIDE AND RIFFLE/RUN QUALITY Pool/
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLES!]  Current
(Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check All That Apply)
8- >tm 6] ;(PL-WJDTH > RIFFLE WIDTH [2] O -EDDIES[1] 1 -TORRENTIAL{-1]
- 0.7-1m [4] E1-PQOL WIDTH = RIFFLE WIDTH [1} O-FAST[1] O-INTERSTITIAL[-1] 17
Q- 0.4-0.7m[2] '01-POOL WIDTH < RIFFLE W. [0] CI-MODERATE [1] . DI-INTERMITTENT(-2]
O- 0.2- 0.4m [1} ’CSLow (1 O -VERY FAST[1]
- <0.2m [POOL=0] COMMENTS:
CHECK ONE OR CHECK 2 AND AVERAGE Riffle/Run
RIFFLE DEPTH RUN DEPTH _ RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS _136
0 -'Best Areas >10 cm [2] 0-MAX>50[2]  EFSTABLE (e.g.,Cabble, Boulder) [2] O- NONE [2]
O1- Best Areas 5-10-cm[1] / < MAX < 50[1] ~ [}MOD. STABLE (e.g.,Large Gravel) [1]  O-LOW [1] Max 8
« Best Areas < 5 cm ﬂUN-STABLE (Fine Gravel,Sand) [0] ﬂ - MODERATE [0] Gradient
[RIFFLE=0] O - EXTENSIVE [-1] :
COMMENTS: O- NO RIFFLE [Metric=0]
T Max 10
6] GRADIENT (f/mi): ______DRAINAGE AREA (sq.mi.) : G S %PooL: [BB | %GLIDE]
* Best areas must be large sncugh fo support & p jon of riffie-obligate spacies %RIFFLE %’RUN' \Q

EPA 4520 06/24/01



Barr Creek Final Water Qualty Monitoring Study - October 13, 2004 - Station 4, Big Creek, Water Tank Road

Macrobenthos Quailitative Sample List

Vial #
ORDER FAMILY GENUS SPECIES COUNT | TOLERANCE VALUES |FBI
21|Nematomorpha .000|Parasite i
Hydracarina- Trombidiformes .000|Predators/Parasite
23} Tubeliaria Planaria 1 4 .044| Omnivore
Porftera ngilidae .000| Fikars
3t|Pel a Corbicula tuminea 6 3.2 .213Fitters
Dreissena opha .000|Fitters
Villosa iris .000] Fiters
18 B .000| Fikers
Gi B 6 000} Scrapers
20| — 1 [X] .077|Scrapers
Fossaria .000] Scrapers
19| 1 .088| Scrapers
Physella .000] Scrapers
.000| Scrapers
|Pienorbidae Planorbula .000{ Scrapers.
Pleuroceridae .000}Scrapers
Bithynidae Bithynia ftentaculata .000) Scrapers
1[Annelida Hirudinea 10 .000|Gathers
25| Oligochasta 10 .000| Gathers.
26|Decapoda .000|Predators
17% phipoda .000]Shredders.
24{isopoda Aselidas /000 Shradders
Ostracoda .000| Scavengers
Ephemaroptera Caenidae .000| Gathers
13 Caenidae 3 3.1 103} Gathers
E) L 3.6 .000|Gathers
15 31 .000|Gathers
brunneicolor 4 .000|Gathers
intercalaris 7 .000]| Gathers
.6 .000| Gethers
14 | 1 .000| Scrapers
gidersieavei .1 .000| Scrapers
4 .000{ Scrapers
exiguum 19 .000]Scrapers
2 000 Fitters
 Tricorythodes 27 .000|Gathers
7 .000| Gathers
Timpancga .000|Gathers
.000]|Gathers
8,9|Coleoptera 2 .111|Predators
37| .000| Predators
Dineutus 37 .000| Predators
27,33 3 7 .233| Predators
5 .000| Predators
28,32 4 .000|Gathers
rPsaghanus 4
7 Tropisternus
Megaloptera
Corydalus
Trichoptera Brachycentridae Brachycentrus
Helicopsychidae Helicopsyche
Helicopsychidae Helicol he boraalis
16 Hydropsychidae
Hydropsychidae 4
Hydro) hidae 4
Hydropsychidae 4
Hydropsychidae 4
Hydroptilidae 4
Hydroptilidae 32
Leptoceridae 4
Leptoceridae Nectopsyche 4
Molannidae
Phibaamidae
Phryganeidae Hagenella
[Polycentropodidae Cymellus
Psychomyiidae Lype
36]|Hemiptera Belostomatidae
Belostomatidae Belostoma
34 Corixidae 10 .000Predators
3| Gerridas 5 3 .278|Predators
Gerridae Trepobates 5 .000|Predators
Notonectidas Notonecta .000Predators
Nepidae .000| Predators
Nepidae Ranatra .000|Predators
Plecoptera Perlidae Periesta 1 .
Peridae Neoperia 1 0.000[Predators
Chioroperlidae 0.000}Predators
Odonata-Anisoptera Aeshnidae .000| Predators
Aeshnidae Boyeria .000|Predators
Gomphidae .000| Predators
Cordulegastridae .000| Predators
22 Cordulidae 1 .056| Predators
Lieilulidae .
‘Odonata-Zygoptera Calbopteryaidae 0.
4 Calopterygidac Caloptery: 37 0.000|Predators
[ Coenagrionidae 6.1 0.000|Predators
5 Coenagrionidae Argia 14 5.1 0.793|Predators
30 Coenagrionidae Enéallagma 9 .000] Predators
Lestidae £ 000 Predators
Diptera Ceratopogonidae 57 .000| Gathers
1" Blood-red Chironomidae 27 8.1 430 Gathers
12 Other Chironomidae 22 -467|Gathers
35 Culicidae 4 .356| Shredders
10 Simulidae .000| Fitters
2 Tipulidae .000| Predators
| Stratiomyidas .000| Gathers
2¢ Tabankia:. .000} Predators i
TAXA RICHNESS 14
FBI 8250,
ScraperfFiler 0.333
EPT/Chironomidae 0.061
% Contribution of Dominant Taxz 0.270
EPT index 1.000
Community Similarity indices 0714 Comm, Loss = 0.714
0.167 Jaccard Coef. = 0.167
CPOM 0.040
Total Number Collected 100

total shredders.



BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

page of
STREAMNAME Vs, CreeK LOCATION £m,e. Rd BFTiQ
STATION #_ 5 - RIVERMILE STREAM CLASS
LAT — LONG RIVER BASIN
STORET #: - AGENCY
COLLECTEDBY £5© W G( __ DATElof LOT #
TAXONOMIST ES8 Wit DATE SUBSAMPLE TARGET Q100 Q200 0300 O Other___
Enter Family and/or Genus and Specles name on blank line.
Organisms - | No. | LS | TI |[TCR » Organisms No. | LS | TI |TCR
*{otigochaeta  [INJ @ V4ra i R
o P ta | B ZlA }‘i"" {
Hirudinea » | Coleopterari) Mm et A % {\w\."s
o beeth M Ophated { WA Juinl @D
Isopoda heerleq ( l‘g#/ B \"""/]._'.. \ oV
| S Z|7 | ,51
Amphipoda _+ | Diptera blow~d \N‘ N D 1 17 [T Jusd] o
' et it [ 20| 7 Tea]) (‘@
Decapoda
Ephemeroptera 5y L - ST PRV
. w*‘ M‘““ f;/ il 2l TN (°* G”““’P‘E\ig’\ I “ﬁf-lvk S 1A lwot], (2
=T | eI Load 27| 4 ] €
+ | Pelecypodatc m‘ 3 AN rmn
Plecoptera
» [ OtherCoeny™3q N] N]ﬁﬂhmﬁl 3
| /. @Wlll‘\ Z | Alw]
. . Norse it || (O'/’A»'wu, (
Trichoptera . | Leoeh ]| A A L]y
Col@@iﬁi, W o A(z\‘\/\ } T lwer |
2 ledpaihe qn-te I
55 (oe na?mnM { T gL | | t
P Toqa Veny 21T e |
* [Hemiptera™ | (Dl z ]| Aol
N BRI T q | Aleal
Grurct Winteche] | s (DI | » ol
Faxonomic certainty rating (ICR) 1-5:1=most certaim, S=least certam. 1T rating 1s 3-5, give reason (e.g., missing gills). LS= life stage:

I = immature; P = pupa; A = adult TI= Taxonomists initigls
. Total No. Organisms _K@

~ Total No. Taxa &@_

.Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME Bt CreeK LOCATION &/ mag sl
STATION # § "RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS & D58 \WG-( LOT NUMBER
FORM COMPLETED BY DATE lO/12 {od _ | REASON FOR SURVEY
£ TIME 4308 am ()
HABITAT TYPES .|| Ingicate the percentage of each habitat type present :
Cobble & % Snags % Vegetated Bankss % ,JSand S %
FSubmergcd Macrophytes_ % 0 Other ( ) %
SAMPLE Gear used yn-fmme Q kick-net 0 Other
COLLECTION
. How were the samples collected? %diﬂg 0 from bank Q from boat
‘I Indicate the number of abslkiclatnken in egch habitat type.
Cobble, nags_{ ' Vegetated Banks__| D )Aand o
Submerged Macrophytes_ 4 [/ 0 Other ( )
GENERAL '
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA -

Indicate estimated abundance: 0= Absent/Not Obseri/ed

; 1= Rare, 2 = Common, 3= Abundant, 4 =Dominant

Periphyton 0 1(3)3 4 Slimes ()1 2 3 4
Filamentous Algae 01 3 4 Macroinvertebrates 0 2 3 4
| Macrophytes o2 3 4 Fish 0o 1(%)3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4| Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4] Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4| Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4
Isopoda 0 1 2 3 4] Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4/ Sinuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

Culcidae 0 1 2 3 4
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form | A-25



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME R~ Creo K LOCATION Emge ¥d
STATION# S RIVERMILE STREAMCLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS £>B, wge, A and 10/13/6¢/ w4 0Bi0O
FORM COMPLETED BY . %:;rEE I9/ir/oy REASON FOR SURVEY
= AM
ES8 wel &0
WEATHER ' Now Past 24 there been a heavy rain in the last 7 days?
CONDITIONS ) hours es Q No
g s:mrm(s(htee;‘v;'r::g) 8 Air Temperature i "C
showers (intermittent) O ° Other
%0 %cloud cover Q9%
< _r} ‘ Q clear/sunny a ‘ ' .
'D v l_g X D&N )(SITE LOCATION/MAP || Draw a map of the slte and indicgte the areas sampl f (or attach a photograph) v v&ead
V& DeaTh | yeo™ o T/ <k
0.05 2 1.3 o.07 .0 .2} 0.0%
4 ac | €06 4 5 | 007
—. 0 ¢ 32, | O.0/( G 2.0 0, 08
005 | B 33| 0.05 & 3.2 | 001
0.0% (O 3.3 ©.09 \'\O 2.2 008
. 12 3.1 g*gz V2 3.0 |008
gl I 3.0 ‘ | 4 3.0 |09
0‘ \4 l(p 2.7 1 00\3 /J—b‘——’__' A\% O'IO
0 0u 12 24 | 0.006 19 2.4 | 0.10
\ ! ao a.o 0.0S 9\0 [,b 0104/
6.02 22 O | 99 | 59 - BAN¥E
O, ( @ >3- %A NK‘
O.07
0.0?%
24 /) G &N
STREAM S .
CHARACTERIZATION ﬁmr?il;?sy“gnlntennittem Q Tidal Eltlggll:i‘\;lra{gre ﬁarmwatcr
Stream Origin Catchment Area_ km®
Q Glacial Q Spring-fed
Q Non-glacial montane ‘?‘Xixture of origins
Q0 Swamp and bog Other
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
A-5

‘Macroinvertebrates, and Fish, Second Edition - Form |



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

O
Al
1

[5
bsent [ Slight O Moderate  Q Profuse /JYes QU No

(BACK)
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES 3 Forest Commercial Q No evidence [ Some potential sources
ield/Pasture 0 Industrial #2¥Obvious sources -
Agricultural Q Other
Residential Local Watershed Eroslon
QNone [iModerate cavy
RIPARIAN Indicate the dominant type and record the domingat species present
\{%GE’t]‘A{I(f)rN O Trees L) Shrubs ) ﬁ‘mses 0 Herbaceous
(18 meter buffer) dominant species present Qead C;\M“IY Gmss
INSTREAM Estimated Reach Length lQ Om opy Cover
FEATURES gt x‘arﬂy open Q1 Partly shaded O Shaded
Estimated Stream Width 7 m
High Water Mark Z m
Sampling Reach Area m?
Proportion of Reach Represented by Stream
Area in km? (m*x1000) km? Morphology.Types
T = Q Riffle % ORun_S %
Estimated Stream Depth __ e m Q Pool %
Surface Velocity m/sec Channelized ﬁ es  0ONo
(at thalweg)
Dam Present O Yes /Zﬁo
Iﬁﬁll}glES WwWOODY LWD l m?
Density of LWD m¥/km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the domlnant species present : :
VEGETATION Rooted emergent Rooted submergent QO Rooted floating O Free floating
Q Floating Algae Attached Algae
dominant species present F‘-\ \a«"\e'\'}v\*i A "ﬁ €
Portion of the reach with aquatlc vegetation 5 %
WATER QUALITY Temperature 00 Qog F 16.0°< Water Odors
4 I Normal/None Q Sewage
Specific Conductance 4d 4- 0 Petroleum Q Chemucal
7 Q Fishy Q Other,
Dissolved Oxygen t
i 5 Water Surface Oils
pH ! QSlick Sheen [ Globs 0O Flecks
one (1 Other,
Turbidity 3O
Turbidity (if not measured)
WQ Instrument Used "< c0\\ 3 o Q Clear Slightly turbid Turbid
DR P = +291 0 Opaque Q Stained Q Other
SEDIMENT/ Odors Deposits
SUBSTRATE 0 Normal 0 Sewage Q Petroleum Q Sludge 0 Sawdust O Paper fiber (1 Sand
8 Sh;mical aerobic (1 None 0 Relict shells 0 Other,
ther

Looking at stones which are not deeply
bedded, are the undersides black in color?

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
Boulder |>256 mm (10" | o) materials (CPOM) 5
Cobble 64-256 mm (2.5"-10") ?\S— Muck-Mud | black, very fine organic
Gravel | 2-64 mm (0.1"-2.5") 2 (FPOM)
Sand 0.06-2mm (gritty) Ly Marl grey, shell fragments
sit 0.004-0.06 mm s o
Clay <0.004 mm (slick) ﬁs
A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form I




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

STREAMNAME Ria. (CreeK

LOCATION _£maQ <A

STATION# S RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY

| INVESTIGATORS ED> B, we-¢

2. Pool Substrate
Characterization

SCORE ||

3. Pool Variability

SCORE 13

4, Sediment
Deposition

Parameters to be evaluated in sampling reach

5. Channel Flow
Status
scorRe . 1§

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

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

Even mix of large-
shallow, large-deep,
small-shallow, small-

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

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

root mats and submerged
n

-of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scaleg.

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root -
mats and submerged
vegetation present.

Majority of
deep; very

Fools larg
ew shallow.

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

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

FORM COMPLETED BY &SB DATE IO‘ 12/ 0‘{ REASON FOR SURVEY
TIME _“LI"-'QQ AM @
Habitat Condition Category
Parameter - -
Optimal Suboptimal * Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunafl substrate favorable for | habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ - epifaunal colonization full colonization availability less than obvious; substrate
Avaliable Cover and fish cover; mix of otential; adequate desirable; substrate unstable or lacking.
snags, submerged logs, abitat for maintenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Shallow pools much
more prevalent than deep
pools.

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

| constrictions, and bends;

moderate deposition of
pools prevalent.

Water fiils 25-75% of the
available channel, and/or
riffle substrates are
mostly exposed.

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

Ma{ority of pools small-
shallow or pools absent.

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

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

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



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

7. Channel
Sinuosity

SCORE 3

8. Bank Stability
(score each bank)

SCORE_! (LB)
SCORE _; (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

Note: determine *
left or right side by
facing downsiream.

SCORE Y (LB)
SCORE _{/ (RB)

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

SCORE ' (LB)
SCORE ' _(RB)

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it wasin a
straight line. (Note -
channel braiding is
considered normal in

) .| coastal plains and other

low-lying areas. This
parameter is not casily
rated in these areas.)

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

More than 90% of the

- | streambank surfaces and

immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
-almost all plants allowed
to grow naturally.

Width of riparian zone
>18 meters; human

activities (i.e., parking
lots, roadbeds, clearuts,
lawns, or crops) have not
impacted zone.

Total Score ) )

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

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

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

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

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

Habitat Condition Category
Parameter
Optimal Suboptimal Man}inal Poor

Channelization or Some channelization Channelization may be | Banks shored with

6. Channel dredging absent or present, usually in areas | extensive; embankments gabion or cement; over

Alteration minimal; stream with of bridge abutments; or shoring structures 0% of the stream reach
normal pattern. evidence of past present on both banks; channelized and

channelization, i.c., and 40 to 80% of stream | disrupted. Instream

reach channelized and
disrupted.

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

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

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

Parian zone 6-
12 meters; human
activities have impacted
zone a great deal.

erosional sca

habitat greatly altered or
removed entirely.

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

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

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambgz}ilnk
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

Width of riparian zone
<6 meters: little or no

riparian vegetation due
to human activities.

A-10

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3



»

m Qualitative Habitat Evaluation Index Field Sheet QHEI Score:

45

River Code: RM: Stream: Bra Creek

Rd

Date:_10/1R/0H  Location: _Sintion 5  Zmae

Scorers Fuil Name: Z2\_Selmente  Affiliation: N3

1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present

TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY
CIO-BLDR/SLBS[HO) _____ DMO-GRAVEL[?] — —Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
‘Gr-BOULDER[B) ___ ___ COSAND(6} ____ _ O -LIMESTONE[1] SILT: ZSILT HEAVY [-2)
ogrcoseLEe] _O YO OWseDROCKS] . M-TILLS [1] O -SILT MODERATE [-1] Substrate
TIEEHARDPAN4} _______ DODDETRITUSE} ___ ___ O -WETLANDS[O] . O3 -SILT NORMAL [0]

EIEEMUCK [2] ___ DIOARTIFICIAL]___ ___ DO-HARDPAN[O] __ O O -SILT FREE [1] q
JIOSILT 2] B8O 10 NOTE:lgnare Siudge Orighating 1y .5ANDSTONE [0] EMBEDDED JEXTENSIVE [2]  ‘Wiax 20
______________________________ O-RIP/RAP[0]  NESS: O -MOBERATE [-1]

NUMBER OF SUBSTRATE TYPES: 4 or More [2] O -LACUSTRINE [0] O -NORMAL [0]

(High Quality Only, Score 50r>) 33 or Less [0] O -SHALE [-1] O-NONE [1]

COMMENTS, [3-COAL FINES [-2]

2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions)

AMOUNT: (Check ONLY One or

(Structure) TYPE: Score All That Occur check 2 and AVERAGE)

- UINDERCUT BANKS:[1) _ Aoow 70cm[2]  ___OXBOWS, BACKWATERS [1] O - EXTENSIVE > 75% [11]
z HANGING VEGETATION-[1} ___ROOTWADS [1] AQUATIC MACROPHYTES [1]  EJ- MODERATE 25-75% [7]
_ZSHALL@WS ONSLOWWATER)[1]  Z BOULDERS.[1] ZLOGS OR WOODY DEBRIS [1] &~ SPARSE 5-25% [3]
__ROOTMATS[1] - COMMENTS: O - KEARLY ABSENT < 5%[1}
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 andAVERAGE )

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY MODIFICATIONS/OTHER

O - HIGH [4] O'- EXCELLENT [7] ‘03 - NONE [6]) O- HIGH [3] O- SNAGGING O- IMPOUND.

G- MODERATE[3] Q- GOOD:[5] [3- RECOVERED [4] - MODERATE {2] O- RELOCATION O - ISLANDS

Y7 LOW: (2] B-FAIR[3] ~ JHTRECOVERING [3] f- LOW[1] ” CANOPY REMOVAL [0 - LEVEED

£1- NONE {1 / POOR’ {1] £1-:RECENT OR NO : O- DREDGING 0O - BANK SHAPING
'RECOVERY [1] - ONE SIDE CHANNEL MODIFICATIONS

COMMENTS:

Cover

&

Max 20

Channel

Max 20

- 4]. RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank)  River Right Looking Downstream f

RIPARIAN WIDTH FLOOD PLAIN

QUALITY (PAST 100 Meter RIPARIAN)

L R (Per Bank)
¥ G- WIBE > 50m. [4] £1 EFOREST, SWAMP [3]
“C1L3- MODERATE 10-50m [3] @ £-SHRUB OR OLD FIELD [2}
G+ NARROW 5:10:m [2]
- VERY NARROW <5 m[1] €3 O-FENCED PASTURE [t]

L R(Most Predominant Per Bank)

LR
O CHCONSERVATION TILLAGE [1]
O 00 -URBAN OR INDUSTRIAL [0]

BANK EROSION
L R (Per Bank)
B O-NONE/UTTLE 3]
3 [1-MODERATE (2]

Ripanan

'E3 EFRESIDENTIAL, PARK,NEW FIELD [1] {2 OPEN PASTURE,ROWCROP [] ﬂ)z( HEAVY/SEVERE[1]Max 10

1 -E1-MINING/ CONSTRUCTION [0]

B0 - NONE[0]

COMMENTS:
5.JPOOL/GLIDE AND RIFFLE/RUN QUALITY Pool/
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLES!]  Current
{Check 1 ONLY!) (Check 1 or 2 & AVERAGE) {Check All That Apply)
j >tm [6] f"POOL WIDTH > RIFFLE WIDTH [2] O-EDDIES[1] 1 -TORRENTIAL[-1]
- 0:7-1m [4] E3-POOL'WIDTH = RIFFLE WIDTH [f} O-FAST[1] C1-INTERSTITIAL[-1] PET
O- 0.4-6.7m[2] O -POOL WIDTH < RIFFLE W, [0] C1-MODERATE [1] . [3-INTERMITTENT[-2]
O- 0.2- 0:4m [1] LW 1] 0 -VERY FAST[1]
BO- <0.2m [POOL=0]  COMMENTS: '
CHECK ONE OR CHECK 2 AND AVERAGE Riffle/Run
RIFFLE DEPTH RUN DEPTH _ RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS =34
0O - Best Areas >10 cm [2] - MAX > 50 [2] TABLE (e.g.,Cobble, Boulder) [2] O- NONE [2]
0O - Best Areas 5-10 cm[1] “ MAX < 50[1] ~ EI-MOD. STABLE (e.g.,Large Gravel) [1]]  O-LOW [1] Max 8
/ Best Areas < 5 cm C-UNSTABLE (Fine Gravel,5and) [0] 0O - MODERATE [0] Gradient
. [RIFFLE=0] Z'EXTENSIVE [-1]
COMMENTS: O- NO RIFFLE [Metric=0]-
Max 10
6] GRADIENT (Umi): ____ DRAINAGE AREA (sqmi) : 7R+ %POOL: [93 ]| %GLIDE:
0, o 0, .
* Best areas must be {farge snough (o support & on of riffle-abligate speciss /°RIFFLE| a I /ORUN 5
EPA 4520 06/24/01



Bar Creek Final Water Quality Monitoring Study - October 12, 2004 - Station 5, Big Creek, Emge Road

Macrobenthos Quailtative Sample List

Vial # ——
ORDER FAMILY GENUS SPECIES COUNT | TOLERANCE VALUES |FBI _
21{Nematomorpha .000|Parasite
racarina- Trombidiormes .000{Predators/Parasite
23| Tubellaria Planaria 2 4 .084|Omnivore
Porifera Spongillidae .000)] i:ers
31|Pelecypoda Corbiculidae Corbicula tluminea 2 32 .067 |Filters
Dreigsenidas Draissena orpha .000] Filters
Unionidae Vilosa inis .000|Fiters
18| Sphaeriidae ] .000|Fitters
Gastropoda Ancylidae [] .000|Scrapers
20 [Lymnaeidae ) 69 .436[Scrapers
Lymnaseidae Fossaria .000| Scrapers
19| Physidae 3 .263|Sct rs
Physidae Physelia .000] Scrapers
Planorbidae .000| Scrapers
Planorbidae Planorbula .000| Scrapers
Pleuroceridae .000| Scrapers
[BithEiidne Bithynia tentaculata .000} Scrapers
1jAnnelida Hirudinea 1 10 .105]Gathers
25 Oligochasta 4 .000|Gathers
26|Dec: a .000| Predators
17|Amphipoda 4 .000| Shredders
24]isopoda Asslidas .000] Shradders.
Ostracoda .000| Scavengers
Ephemeroptera Caenidae 000 Gathers
13] L Caenis 5 31 .163|Gathers
3.6 .000| Gathers
15 3.1 .000| Gathers
brunneicolor 4 .000| Gathers
intercalaris .7 .000| Gathers
.6 .000) Gathers
14 Heptageniidae .1 .000] Scrapers
Heptagenidae .1 .000] Scrapers
Heptageniidae 4 .000] Scrapers
Heptageniidae 18 .000] Scrapers
isonychiidae 2 .000| Fikers
Tricorythodes 27 .000}Gathers
Siphlonuridae 7 .000]|Gathers
Ephemeralidae Timpanoga .000|Gathers
. Leptophlebiidae .000| Gathers
8,9[Colecptera Dytiscidae 4 .211|Predators
37 Gyrinidae 2 .105| Predators
Gyrinidae Dineutus 37 000 Predators
27,33 Haliplidae 2 7 .147|Predators
Dryopidae 5 .000]Predators
28,32 Eimidae 9 4 .379}Gathers
Psephenidae Psephenus 4 .000|Scrapers
[Hydrophiloidae .000|Gathers
7 Hydrophiloidae Tropisternus .000]Gathers
Megaloptera Sialidae 4 .000| Predators
Corydalidae Corydakis 4 .000| Predators
Trichoptera Brachycentridae Brachycentrus .000] Fiters
Helicopsychidae Helicopsyche .000] Scrapers
Helicopsychidae Helicopsyche borealis .000| Scrapers
18| hidae .000;Fiters
hidae ropsyche 4 .000}Filters
Hydropsychidae Hydropsyche befteni 4 .000]Filters
Hydropsychidae Hydropsyche scalaris 4 .000|Fifters
Hydroj hidae Symphitopsyche 4 .000| Fitters
Hydroptilidae 4 .000]Gathers
Hydroptilidae Hydroptila 3.2 .000| Gathers
Leptoceridae .000| Shredders
Leptoceridae Nectopsyche .000| Shredders
Molannidae .000| Gathers
Philopotamidae .000| Fikers
. Hagenelia .000{ Shiedders
Cyrnellus .000|Fitters
Lype .000| Gathers
1 .000|Predators
Belostoma .000|Predators
3 10 .316|Predators
2 5 .105| Predators
Trepobates 5 .000(Predators
Notonectidae Notonecta .0001Predators
Nepidae 000} Predators
Nepidae Ranatra 000 Predators
Plecoptera Perlidae Perlesta ,000]Predators
Perlidae Neoperla .000| Predators
Chloroperiidae .000] Predators
Odonata-Anisoptera Aeshnidae .000| Predators
[Aeshnidae Boyeria .000] Predators
Gomphidae .000| Predators
Cordulegastridae .000| Predators
22 Cordylidae .000[Predators
Libelulidae .000|Predators
Odonata-Zygoptera Calopterygidae .000| Predators
4 Calopterygidae Caloptery>. 37 .000}Predators
6 Coenagrionidae 14 6.1 .899| Predators
5 Coenagrionidae Argia 2 5.1 0.107]Predators
30 Coenagrionidae En’g‘allagma 10 g 0.947|Predators
Lestidae e 0.000]Predators
Diptera Ceratopogonidae 57 0.000|Gathers
1" Blood-red Chironomidae 13 8.1 1.108|Gathers
12 Other Chironomidae 15 0.947]Gathers
35 Culicidae 0.000] Shredders
10| Simulidae 0.000|Fiters
2 Tipulidae 0.000[Predators
Stratiomyidae 0.000|Gathers
2¢ Tapanigas 3 | 0.000| Predators
TAXA RICHNESS 19
FBI 6381
Scraper/Filter 4.500
EPT/Chironomidae 0179
% Contribution of Dominant Taxa 0.150
EPT Index 1.000
Community Similarity indices 0474 Comm. Loss = 0.474
0.17¢ Jaccard Coef. = 0.17¢
CPOM 0.000
Total Number Collected 100
total shredders (]




APPENDIX II:

MACROINVERTEBRATE VOUCHER SPECIMENS



PURDUE

Department of Entomology

§ Mar 2008

Walter Levemnier

V3 Companies of linots Lid.
7325 Janes Avenuc
Woodridge. (1. 60517

Dear Dr. Levernier.

‘Thank you for depositing in PERC voucher specimen lrom the Barr Creek Watershed Post-Construction
Monitoring Study. The specimens arrived in good condition. [ have examined them. and within my own
level of expertise, find all of the identifications to be accurate.

We appreciate the deposition of materials here, and look forward to continued cooperation in the future.

Sineerely.

/:/1/"!“'1. k ey V"’M’éﬂ

Arwin Provonsha
Curator of Collections

SMITH HALL » 901 W. STATE STREET* WEST LAFAYETTE, IN 47907-2089
TEL |765) 494-4554 - Fax (765} 494-0535 + WWW.ENTM PURDUE.EDU



SANKSF

\mlh ‘wicallence

February 21, 2005

Dr. Arwin Provonsha
Department of Entomolgy

901 W. State Street

West Lafayette, IN 47907-2089

Re: Invertebrate Voucher Specimens
Barr Creek, Vanderburgh and Posey Counties, Indiana

Dear Dr. Provonsha:

Enclosed you will find thirty-seven (37) representative macroinvertebrate specimens, in
individually labeled vials, and photo-documentation of each. This voucher collection is being
submitted to Purdue University Department of Entomology as part of the Barr Creek Watershed
Post-Construction Monitoring Study. This project is being done for the Vanderburgh County Soil
and Water Conservation District and the Indiana Department of Natural Resources through the
Lake and River Enhancement (LARE) program. Please verify these specimens for us.

Please contact me at 630-724-9200 ext. 126, if you have any questions or concerns. Thank you
very much.

Very truly yours,
V3 CONSULTANTS, LTD.

Walter Levernier
Ecologist

Edward J Belmonte
Senior Ecologist/Project Manager

WGL/ch
Attachments
cc: Amy Steeples, IDNR

Cecil Rich, IDNR
V3 File

E:\2004\04011\Correspondence\L04011 Arwin Provonsha 02-21-05.doc

V3 COMPANIES OF ILLINOIS LTD. ® 7325 JANES AVENUE, WOODRIDGE, IL 60517 ® PH: 630.724.9200 ® FX: 630.724.9202 ¢ V3C0.COM
CHICAGO ° DENVER ° PHOENIX




Barr Creek
Post-Construction
Monitoring Study
Photo 1

Vial No. 1

12/7/04
Class: Hirudinea

Spring Station 1
Fall Station 1,5

Barr Creek
Post-Construction
Monitoring Study
Photo 2

Vial No. 2

12/7/04
Family: Tipulidae

Spring Station 1,2
Fall Station 1

Barr Creek
Post-Construction
Monitoring Study
Photo 3

Vial No. 3

12/7/04
Family: Gerridae

Spring Station 1,2
Fall Station 2,4,5



Barr Creek Post-
Construction
Monitoring Study

Photo 4
Vial No. 4

12/7/04

Calipterygidae
Calopteryx sp.

Spring Station 1,5
Fall Station 1

Barr Creek
Post-Construction
Monitoring Study

Photo 5
Vial No. 5

12/7/04

Coenagrionidae Argia
sp.

Spring Station 1,2,3,4
Fall Station 2,4,5

Barr Creek
Post-Construction
Monitoring

Study

Photo 6

Vial No. 6

12/7/04

Family:
Coenagrionidae

Spring Station 1,3,4,5
Fall Station 3,5



Barr Creek
Post-Construction
Monitoring

Study

Photo 7

Vial No. 7

12/7/04

Hydrophilidae
Tropisternus sp.

Spring Station 1,2
Fall Station 2,3

Barr Creek
Post-Construction
Monitoring

Study

Photo 8

Vial No. 8

12/7/04
Family: Dytiscidae

Spring Station 1,3,4
Fall Station 4,5

Barr Creek
Post-Construction
Monitoring

Study

Photo 9

Vial No. 9

12/7/04
Family: Dytiscidae

Spring Station 1



Barr Creek
Post-Construction
Monitoring
Study

Photo 10

Vial No. 10

12/7/04
Family: Simuliidae

Spring Station 1,2,3,4,5
Fall Station 1

Barr Creek
Post-Construction
Monitoring
Study

Photo 11

Vial No. 11

12/7/04

Family: “Red”
Chironomidae

Spring Station 1,2,3,4,5
Fall Station 1,2,3,4,5

Barr Creek
Post-Construction
Monitoring
Study

Photo 12

Vial No. 12

12/7/04
Family: Chironomidae

Spring Station 1,2,3,4,5
Fall Station 1,3,4,5



Barr Creek
Post-Construction
Monitoring
Study

Photo 13

Vial No. 13

12/7/04
Caenidae Caenis sp.

Spring Station 1,2,3,4,5
Fall Station 4,5

Barr Creek
Post-Construction
Monitoring
Study

Photo 14

Vial No. 14

12/7/04

Heptageniidae
Stenacron sp.

Spring Station 1,2,3

Barr Creek
Post-Construction
Monitoring
Study

Photo 15

Vial No. 15

12/7/04
Baetidae Baetis sp.

Spring Station 1,2,4,5
Fall Station 1,2



Barr Creek
Post-Construction
Monitoring
Study

Photo 16

Vial No. 16

12/7/04

Family:
Hydropsychidae

Spring Station 1,4,5
Fall Station 1

Barr Creek
Post-Construction
Monitoring
Study

Photo 17

Vial No. 17

12/7/04
Order: Amphipoda

Spring Station 1,2,3,4,5
Fall Station 1,2

Barr Creek
Post-Construction
Monitoring
Study

Photo 18

Vial No. 18

12/7/04
Family: Sphaeriidae

Spring Station 1,2
Fall Station 1



Barr Creek
Post-Construction
Monitoring Study
Photo 19

Vial No. 19

12/7/04
Family: Physidae

Spring Station 1,2,3,4,5
Fall Station 2,3,4,5

Barr Creek
Post-Construction
Monitoring Study
Photo 20

Vial No. 20

12/7/04
Family: Lymnaeidae

Spring Station 1
Fall Station 1,4,5

Barr Creek
Post-Construction
Monitoring Study
Photo 21

Vial No. 21

12/10/04

Phylum:
Nematomorpha

Spring Station 2,4,5
Fall Station 3,4,5



Barr Creek
Post-Construction
Monitoring Study
Photo 22

Vial No. 22

12/10/04
Family: Corduliidae

Spring Station 2,3,4,5
Fall Station 2,3,4

Barr Creek
Post-Construction
Monitoring Study
Photo 23

Vial No. 23

12/10/04
Class: Turbellaria

Spring Station 1,2,4,5
Fall Station 1,3,4,5

Barr Creek
Post-Construction
Monitoring Study
Photo 24

Vial No. 24

12/10/04
Isopoda Asellidae sp.

Spring Station 2,3,4
Fall Station 1



Barr Creek
Post-Construction
Monitoring Study
Photo 25

Vial No. 25

12/10/04
Class: Oligochaeta

Spring Station 1,2,3,4,5
Fall Station 2,4,5

Barr Creek
Post-Construction
Monitoring Study
Photo 26

Vial No. 26

12/10/04
Order: Decapoda

Spring Station 2,3

Barr Creek
Post-Construction
Monitoring Study
Photo 27

Vial No. 27

12/10/04
Family: Haliplidae

Spring Station 2,3,4
Fall Station 2,3,5



Barr Creek
Post-Construction
Monitoring Study
Photo 28

Vial No. 28

12/10/04
Family: Elmidae

Spring Station 2,5
Fall Station 2,3

Barr Creek
Post-Construction
Monitoring Study
Photo 29

Vial No. 29

12/10/04
Family: Tabanidae

Spring Station 2,3

Barr Creek
Post-Construction
Monitoring Study
Photo 30

Vial No. 30

12/10/04

Coenagrionidae
Engallagma sp.

Spring Station 3
Fall Station 1,2,5



Barr Creek
Post-Construction
Monitoring Study
Photo 31

Vial No. 31

12/10/04

Corbiculidae Corbicula
fluminea

Spring Station 3,4,5
Fall Station 2,4,5

Barr Creek
Post-Construction
Monitoring Study
Photo 32

Vial No. 32

12/13/04
Family: Elmidae

Spring Station 5

Barr Creek
Post-Construction
Monitoring Study
Photo 33

Vial No. 33

12/13/04
Family: Haliplidae

Fall Station 1,2,3,4,5



Barr Creek
Post-Construction
Monitoring Study
Photo 34

Vial No. 34

12/13/04
Family: Corixidae

Fall Station 2,3,5

Barr Creek
Post-Construction
Monitoring Study
Photo 35

Vial No. 35

12/13/04
Family: Culicidae

Fall Station 2,3,4

Barr Creek
Post-Construction
Monitoring Study
Photo 36

Vial No. 36

12/13/04

Family:
Belostomatidae

Fall Station 5



Barr Creek
Post-Construction
Monitoring Study
Photo 37

Vial No. 37

12/13/04
Family: Gyrinidae

Fall Station 5



APPENDIX II11I:

STATION PHOTOGRAPHS



PHOTO 1
Spring 4/27/04

Station 1

Rush Creek water
quality and
macroinvertebrate
study location. Facing
upstream.

PHOTO 2
Spring 4/27/04

Station 1

Rush Creek water
quality and
macroinvertebrate
study location. Facing
downstream.

PHOTO 3
Spring 4/28/04

Station 2

Barr Creek water
quality and
macroinvertebrate
study location. Facing
upstream.



PHOTO 4
Spring 4/28/04

Station 2

Barr Creek water
quality and
macroinvertebrate
study location. Facing
downstream.

PHOTO 5
Spring 4/29/04

Station 3

Barr Creek water
quality and
macroinvertebrate
study location. Facing
upstream.

PHOTO 6
Spring 4/29/04

Station 3

Barr Creek water
quality and
macroinvertebrate
study location. Facing
downstream.



PHOTO 7
Spring 4/29/04

Station 4

Big Creek water quality
and macroinvertebrate
study location. Facing
upstream.

PHOTO 8
Spring 4/29/04

Station 4

Big Creek water quality
and macroinvertebrate
study location. Facing
downstream.

PHOTO 9
Spring 4/28/04

Station 5

Big Creek water quality
and macroinvertebrate
study location. Facing
upstream.



PHOTO 10
Spring 4/28/04

Station 5

Big Creek water quality
and macroinvertebrate
study location. Facing
downstream.

PHOTO 11
Fall 10/13/04

Station 1

Rush Creek water
quality and
macroinvertebrate
study location. Facing
upstream.

PHOTO 12
Fall 10/13/04

Station 1

Rush Creek water
quality and
macroinvertebrate
study location. Facing
downstream.



PHOTO 13
Fall 10/13/04

Station 2

Barr Creek water
quality and
macroinvertebrate
study location. Facing
upstream.

PHOTO 14
Fall 10/13/04

Station 2

Barr Creek water
quality and
macroinvertebrate
study location. Facing
downstream.

PHOTO 15
Fall 10/13/04

Station 3

Barr Creek water
quality and
macroinvertebrate
study location. Facing
upstream.



PHOTO 16
Fall 10/13/04

Station 3

Barr Creek water
quality and
macroinvertebrate
study location. Facing
downstream.

PHOTO 17
Fall 10/13/04

Station 4

Big Creek water quality
and macroinvertebrate
study location. Facing
upstream.

PHOTO 18
Fall 10/13/04

Station 4

Big Creek water quality
and macroinvertebrate
study location. Facing
downstream.



PHOTO 19
Fall 10/13/04

Station 5

Big Creek water quality
and macroinvertebrate
study location. Facing
upstream.

PHOTO 20
Fall 10/13/04

Station 5

Big Creek water quality
and macroinvertebrate
study location. Facing
downstream.
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