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INTRODUCTION

Staff of the Surface Water Assessment Section (SWAS), Water Bureau, Michigan Department
of Environmental Quality (MDEQ), conducted qualitative biological surveys during the summer
of 2006 to assess point and nonpoint source (NPS) pollution throughout the lower St. Joseph
River Watershed (Figure 1). The goals of the monitoring were: 1) support the development of
water quality-based effluent limits for National Pollutant Discharge Elimination System (NPDES)
permits; 2} support the NPS Program; 3) determine if waters are attaining Michigan Water
Quality Standards (WQS); and 4) determine if the quality of the water body is changing over
time. The objective of this survey was to qualitatively characterize the biotic integrity of fish and
macroinvertebrate communities with respect to existing habitat conditions at selected sites
throughout the lower St. Joseph River Watershed. Lipsey (2007 draft) reports the results of
surveys conducted by SWAS biologists in the Paw Paw River portion of the lower St. Joseph
River Watershed. This report is focused upon all of the lower St. Joseph River Watershed,
except the Paw Paw River, from Lake Michigan to the indiana state line.

The surveys described in this report conducted at wadable sites were conducted according to
the guidelines of Great Lakes and Environmental Assessment Section (GLEAS) Procedure 51
(MDEQ, 1990). The warmwater fish communities were scored with metrics that rate water
bodies from excellent (+5 to +10) to poor (-5 to -10). The macroinvertebrate communities were
scored with metrics that rate water bodies from excellent (+5 to +9) to poor (-5 to -9). Fish and
macroinvertebrate ratings from +4 to -4 are considered acceptable. Negative ratings that are
acceptable are indicative of water bodies that are strongly tending toward poor, while positive
ratings that are acceptable indicate slight impairment (Creal et al., 1996). Fish communities
collected from designated coldwater streams were determined to be attaining their coldwater
designation if 1 percent (%) or greater of the fish community consisted of salmonids. Stream
habitat was qualitatively evaluated at each station using a scoring system, which ranged in
value from 0 (poor) to 200 (excellent). Macroinvertebrate community and habitat evaluations
conducted during this survey at nonwadable sites were conducted according to a draft SWAS
Procedure (MDEQ, 2007 draft). The nonwadable macroinvertebrate communities were scored
with metrics that rate water bodies from excellent (76 to 100) to poor (0 to 25).

Twao site selection methods were used to assess the lower St. Joseph River Watershed in 2006:
stratified random and targeted. A probabilistic monitoring approach, using stratified random site
selection to address statewide and regional questions about water quality, was used to select
32 stations throughout the lower St. Joseph River Watershed, which included the Paw Paw
River Watershed (MDEQ, 2006 draft). In addition to probabilistic monitoring, sites within the
lower St. Joseph River Watershed were selected for targeted monitoring to fulfil specific




monitoring requests, assess known or potential areas of concern, collect information and
assess attainment of WQS from areas where historic survey information was lacking, or to
collect information related to NPDES permits.

Sampling locations are shown in Figure 1. Fish and macroinvertebrate community ratings and
habitat evaluations are given in Tables 1A and 1B, 2A and 2B, and Table 3, respectively. A
summary of the sampling results from this survey along with the sampling results from 1996
and 2001 at the same locations are presented in Table 4.

BACKGROUND

The St. Joseph River Watershed is located in the Southern Michigan/Northern indiana Till Plain
ecoregion. Wesley and Duffy (1999) provide an assessment of the St. Joseph River
Watershed summarizing the geography, history, geology and hydrology, soils and iand use,
dams, water quality, biological communities, and recreational use. The locations evaluated
during this survey are located in what the St. Joseph River assessment refers to as the lower,
and mouth portions of the St. Joseph River Watershed. The management options portion of
the assessment details options for consideration and is based upon a watershed approach with
goals that are consistent with the mission of the MDEQ.

The Friends of the St. Joseph River Association, Inc. was established in April of 1994 for the
purpose of bringing together the people of the communities located within the St. Joseph River
Watershed, working as one unit to clean and restore the St. Joseph River and also all rivers,
streams, and creeks that flow into the St. Joseph River. The organization published the

St. Joseph River Watershed Management Plan in 2005 (DeGraves, 2005) which describes the
watershed'’s location and size, land use and natural history, population, geology, topography,
hydrology, and the impaired and threatened designated uses. The plan identifies critical
pollutants and concerns, identifies the sources and causes, and establishes seven goals
designed to preserve, protect, and restore the watershed. The St. Joseph River Watershed
Management Plan as well as additional information regarding the St. Joseph River Watershed
can be accessed on the internet at http://www.stjoeriver.net. Kieser & Associates of
Kalamazoo, Michigan, provided the technical services and Web site design and programmmg
for the watershed project.

Sampling was conducted by GLEAS biologists at select sites throughout the lower St. Joseph
River Watershed in 1991 (Heaton, 1992 and Heaton, 1997a), 1994 (Heaton, 1995a and 1995b),
1996 (Heaton, 1997b, Roush, 2001, and Walterhouse, 1997), and 2001 (Rockafellow, 2002a
and 2002b). The historic sampling efforts with Procedure 51 involved the qualitative collection
of macroinvertebrates, habitat data, and fishes, along with the collection of sediment and water
samples at select sites. In general the surveys documented the presence of acceptable to
excellent macroinvertebrate and/or fish communities at 29 locations throughout the watershed
in 2001, 13 locations in 1996, and 28 locations in 1991/94, indicative of good water quality.
In-stream habitat limitations were identified in portions of Hickory Creek, Big Meadow Drain,
Pipestone Creek, Eau Claire Drain, McCoy Creek, Brandywine Creek, McKinzie Creek, and the
headwaters of the Dowagiac River and its tributaries. The primary source of the in-stream
habitat limitations were activities associated with efforts to maintain homogenous channels
designed to rapidly convey excess storm water from the agricultural landscape. The activities
included: historic dredging, cutting and spraying herbicides to control the growth of woody
vegetation in the riparian zone, and the removal of large woody debris and sediments from the
stream channels.




SAMPLING RESULTS

Fish Communities

Fish community sampling was conducted at 2 sites where previous sampling had not been
conducted and the stream reach was designated as cold water. Trout accounted for more than
1% of the catch, indicating attainment of the coldwater fish designated use, at sites on Walton
Creek at Walton Road (Station 11) and McKenzie Creek at 2271 Thunderbird Drive

(Station 21). Brown and Rainbow Trout accounted for nearly 90% of the catch by number from
Walion Creek. The size range of both species of trout which were collected indicated the
presence of multiple year classes and natural reproduction. The site on McKenzie Creek is
downstream of the reach at Barron Lake Road where previous sampling has documented that
McKenzie Creek is not meeting its coldwater designated use. Trout accounted for only 2% of
the total fish collected but the in-stream habitat at the site was limited by the activities of the
riparian land owners who maintain their lawns along one bank to the edge of the water. Large
woody debris, overhanging vegetation, undercut stream banks, and pool habitat was limited.

The efficiency of the electrofishing gear was good at each of the sites, sampling crews were
comprised of experienced staff, and stream flows were minimal creating ideal sampling
conditions to accurately characterize the fish communities inhabiting each of the stream

reaches.

Fish sampling was also conducted on the Dowagiac River at Dodd Park with an electrofishing
boat and Michigan Department of Natural Resources (MDNR) Fisheries staff. Multiple pass
depletion sampling was conducted to estimate trout abundance and characterize the fish
community in the dredged reach of the Dowagiac River that will be by-passed and filled in when
the meander at Dodd Park is established. The fisheries data collected during the sampling
effort can be obtained from MDNR Fisheries staff at the Plainwell District Office at
269-685-6851.

Macroinvertebrate Communities

The macroinvertebrate community scores ranged from 7 to -7 at the 25 wadable sites which
were evaluated throughout the watershed. The only site rated as poor, indicative of not
meeting the other indigenous aquatic life designated use, was Hickory Creek at Snow Road
(Station 2). The site was a small, habitat limited, headwater agricultural ditch, with muck
substrate and grassy stream banks. Five sites were rated as excellent and 19 sites were rated
as acceptable. Of the 19 sites which were rated as acceptable, 8 of the sites scored in the
negative range. The 8 sites with negative scores, tending toward poor that would be
considered moderately impaired, were located at the following locations: Hickory Creek at
Cleveland Road (Station 1), Pipestone Creek at the west crossing of Naomi Road (Station 3)
and the east crossing of Naomi Road (Station 4), Eau Claire Drain off Laberty Road (Station 5)
and at Keigley Road (Station 6), Lemon Creek at Andrews University (Station 7) and at Red
Bud Trail (Station 8), and Brandywine Creek upstream of U.S. 12 (Station 23). All of these sites
were either at stream reaches that had been dredged or were just downstream of dredged
reaches. The abundance of sites throughout the watershed that support macroinvertebrate
communities that rate either excellent or acceptable with minimal impairment demonstrates
general attainment of WQS throughout the watershed.




The macroinvertebrate communities evaluated with the draft nonwadable procedure on the
St. Joseph River off Indian Springs Road (Station 26) and off Moccasin Path (Station 27) were
scored as good (69) and fair (50), respectively.

Habitat

Overall stream habitat scores, which consider in-stream habitat as well as the adjacent stream
banks and riparian habitat at the 25 sites in the lower St Joseph River Watershed ranged from
89 (marginal) to 172 (excellent). Glide/pool metrics were used to evaluate habitat at 14 of the
sites and riffle/run metrics were used at the remaining 11 sites. None of the sites in the
watershed were rated as poor with the overall stream habitat rating protocol. Overall, stream
habitat at 3 of the sites was rated as excellent, 20 sites were rated as good, and 2 were rated
as marginal. The sites with better overall habitat that scored excellent included: Dowagiac
River off Pucker Drive (Station 12), Dowagiac River at Kinzie Road (Station 14), and
Brandywine Creek at Country Club Road (Station 22). The sites where habitat scores were
better tended to be natural (unmodified) stream channels with a diversity of substrates including
coarse substrates, an abundance of large woody debris, and wide, wooded or wetland corridors
adjacent to the stream channel.

Stratified Random Sample Results

In 2008, 86% + 14% (using a 95% confidence interval) of the streams in the lower St. Joseph
River Watershed were estimated to be supporting the other indigenous aquatic life designated
use component of Rule 323.1100(1)(e) of Michigan's WQS. This estimate is based the results
of sampling 32 sites in the lower St. Joseph River Watershed and includes the Paw Paw River
Watershed. Details of these results along with statewide random sampling results will be
available later in 2007.

Comparison of 2006 Results to Historic Surveys

Macroinvertebrate community sampling was conducted at 7 stations in 2006 where sampling
had also been conducted in 2001 (Table 6). At 6 of the sites the 2006 macroinvertebrate
community scores were within plus or minus 3 points of the historic survey resuits indicating
that conditions have probably not changed significantly. Of these 6 sites, scores improved at 1
of the sites, decreased at 3 of the sites and were unchanged at 2 sites. The macroinvertebrate
score decreased by 5 points at the site on Brandywine Creek at U.S. 12 (Station 23). The large
decrease at the Brandywine Creek site could be related to the different Procedure 51 sampling
methods employed in 2006 or the decrease could be an indication that drain maintenance
activities and/or farming practices upstream in the watershed have impacted the
macroinvertebrate community. The site specific habitat was scored as good during both
investigations.

Nonpoint Source (NPS) Problem Summary

A tremendous amount of energy and resources were devoted to developing the St. Joseph
River Watershed Management Plan (DeGraves, 2005) and the St. Joseph River Assessment
(Wesley and Duffy, 1999). These 2 lengthy documents provide a thorough review of many
issues in the St. Joseph River Watershed and include sections devoted to identification of NPS
problems and solutions. Together the 2 documents form a solid foundation and need to be
consulted and used to guide future activities in the watershed.




Overall, water quality in the lower portion of the St. Joseph River and its tributaries is good.
Limitations to the biological communities can be primarily attributed to habitat limitations
created by historic and current efforts to quickly drain water from agricultural portions of the
watershed. The following site-specific and general problems were observed in 2006:

Many of the smaller tributaries have been dredged to facilitate drainage of the historic
abundant wetland habitat in the watershed. Recovery of these streams is hampered by
continued dredging activities, large woody debris removal, and riparian management
activities that prevent trees and shrubs from becoming established along the stream banks.
The drain maintenance efforts have also produced flashy flow regimes in homogenous
stream channels where the unstable sand and silt substrates are slowly being transported
downstream.

Buffer strips are absent along many of the agricultural drains and streams in the watershed
and row crops are currently planted to the top of the stream bank. Property owners at many
locations maintain nearly all of their property along the stream channel by mowing to the
waters edge. Trees and shrubs along the stream banks provide shade and in-stream cover,
help stabilize stream banks, and serve as a source for large woody debris in the future.

Adoption of best management practices in the watershed designed to reduce upland
erosion and slow the rate of stream flow throughout the watershed will benefit the aquatic
biota residing in the streams throughout the watershed.

Fieldwork by: Kevin Goodwin, Aquatic Biologist

Dan Rockafellow, Aquatic Biologist

Bruce Walker, Aquatic Biologist

Mike Walterhouse, Aquatic Biologist

Surface Water Assessment Section

Water Bureau

Michigan Department of Environmental Quality

Kregg Smith, Fisheries Biologist
Fisheries Division
Michigan Department of Natural Resources

Report by: Mike Walterhouse, Aguatic Biologist

Surface Water Assessment Section
Water Bureau
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Tabie 1A. Qualitative fish sampling results for select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties, .

Walton Creek McKenzie Creek
Walton Rd 2271 Thunderbird
8/14/2006 8/15/2006

TAXA STATION 11 STATION 21
Petromyzontidae (lampreys)

Lampetra appendix ammocoete {Amer. brook) 1
Salmonidae (trouts)

Oncorhynchus mykiss (Rainbow ir.} 3

Salme trutta (Brown trout} 44 2
Umbridae (mudminnows)

Umbra limi (Central mugminnow) 5
Esocidae (pikes)

Esox americanus (Grass Pike) 1
Cyprinidae (minnows and carps)

Nocomis biguttatus (Homeyhead) 7

Semotilus atromaculatus (Creek) 59
Cottidae {sculpins)

Cottus bairdii (Mottled sculpin) 1
Catostomidae (suckers)

Catostomus commersoni (W. sucker) 2

Hypentelium nigricans (N. hog sucker) 4
Ietaluridae (Bullhead, Catfish)

Noturus flavus (Stonecat) 2
Certrarchidae (sunfish)

Lepomis cyaneifus (Green sunfish) 1
Percidae {perch)

Etheostoma caeruleum (Rainbow d.) 6

Etheostoma nigrum (Johnny darter) 3
TOTAL INDIVIDUALS 53 38
Number of kybrid sunfish 0 0
Number of anomalies 0 0
Percent anomalies 0.000 0.000
Percent salmonids 88.7 23
Reach sampled (ft} 600 400
Area sampled (sq ft) 3,000 8,000
Density (# fish/sq ft} 0.018 0.011
Gear bps bps

Table 1B. Fish metric evaluation of select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties, August 200

Walton Creek McKenzie Creek
Waiton Rd 2271 Thunderbird
8/14/2006 8/15/2006
STATION 11 STATION 21
METRIC Value Score Value Score
TOTAL NUMBER OF TAXA 4 3
NO. OF DARTER, SCULPIN, MADTOM TAX. 4] 4
NUMBER OF SUNFISH TAXA 0 1
NUMBER OF SUCKER TAXA 0 2
NUMBER OF INTOLERANT TAXA 3 5
PERCENT TOLERANT 943 73.86
PERCENT OMNIVOROUS TAXA 9.43 69.32
PERCENT INSECTIVOROUS TAXA 0.00 2727
PERCENT PISCIVOROUS TAXA 0.00 114
% SIMPLE LITHOPHILIC SPAWNER TAXA 0.00 13,64
TOTAL SCORE Not scored Not scored
FISH COMMUNITY RATING Both sites attain coldwater designation




Table 2A. Qualitative macroinvertebrate sempling results for select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties, August 2006,

TAXA

Hickery Creek
w's Cleveland Rd
8/8/2006
STATION 1

Hickory Cresk
w's Snow Rd
8/8/2006
STATION 2

Pipestone Creek

Naomi Rd-West Crossing

8/9/2006
STATION 3

Pipestane Creek
Naomi Rd-East d/s
8/5/2006
STATION 4

PLATYHELMINTHES (flatwotms)
Turbellaria
ANNELIDA (segmented worms)
Hirudinez (lesches)
Oligochaeta (worms)
ARTHROPODA
Crustacea
Amphipoda (scuds)
Decapoda (erayfish)
Isopada (sowbugs)
Insecta
Ephemeroptera (mayflies)
Bastidae
Heptageniidae
Qdonata
Anisoptera (dragonflies)
Aeshnidae
Gomphidae
Zygopterz (damseiflies)
Calopterygidae
Loenagrionidas
Hemiptera (true bugs}
Belostomatidae
Corixidae
Gerridag
Pleidae
Saldidae
Veliidae
Megaloptera
Corydalidze (dobson flies)
Sialidag (alder fies)
Trichoptera (caddisflies)
Brachycentridse
Hydropsychidae
Hydreptilidag
Leptoceridae
Limrephilidas
Polycentropodidae
Uenoidae
Coleoptera {beetles)
Dytiscidae (total)
Gyrinidae (adults)
Halipiidae {aduits)
Elmidze
Diptera (flies}
Ceratopogonidae
Chironomidae
Simuliidae
Tabanidae
MOLLUSCA
Gastrepoda {snails)
Ancylidae (limpets)
Physidaz
Planorbidae
Plearoceridae
Pelecypoda (bivalves)
Sphaeriidas (clams)
Unionidae (mussels)
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TOTAL INDIVIDUALS

289

341

318

Table 2B. Macroinvertebrate metric evaluation of select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties,

Angust 2006,

METRIC

Hickory Creek
u/s Cleveland Rd

8/8/2006

STATION 1

Value

Score

Hickory Creek
ws Snow Rd
8/8/2006
STATION 2

Value

Pipestone Creek
Naomi Rd-West Crossing

8/9/2006

STATION 3

Value

274

Pipestone Creek
Naomi Road-East d/s

8/9/2006
STATION 4
Value

£
]

TOTAL NUMBER OF TAXA
NUMBER OF MAYFLY TAXA
NUMBER OF CADDISFLY TAXA
NUMBER OF STONEFLY TAXA
PERCENT MAYFLY COMP.
PERCENT CADDISFLY COMP.
PERCENT DOMINANT TAXON
PERCENT ISOPOD, SNAIL, LEECH
PERCENT SURF. AIR BREATHERS

23

2

6

0
7.96
19.38
2481
1246
16.26

claooo bl

20
1
1
0
117
117
44.28

48.3¢
733

[v3
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1132
3145
18.24
0.63

23
4
2
0
0.60
2003
29.93
17.88
6.93
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TOTAL SCORE

MACROINV. COMMUNITY RATING

ACCEPT.

-7

POOR

ACCEPT.

10

ACCEPT,




Table ZA (cont.). Qualitative macroinvertebrate sampling resulis for select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties, August 2006.

EauClaire Drain Eau Claire Drain Lemon Creek Lemon Creek
off Laberty Rd Keigley Rd Andrews University Apts w/s of Red Bud Trl
8/8/2006 8/9/2006 8/8/2006 8/8/2006
TAMA STATION 5 STATION & STATION 7 STATION &
PLATYHELMINTHES (ffatworms)
Turbellaria 175
ANNELIDA (segmented worms)
Hirudinea {leeches) 1 2 2
Cligochacta (worms) 135 35 4
ARTHROPODA
Crustacea
Amphipoda (scuds) 1 214 107
Diecapoda {crayfish) 2
Isapoda {sowbugs) 3 1
Arachnoidea
Hydracarina [
Insecta
Ephemeroptera (mayflies)
Baetidae 1
Odonata
Anisoptera {dragonflics)
Aeshnidae 5 2
Gomphidae 1
Zygoptera (damselflies)
Calopterygidae 16 5
Cosnagrionidae 2 22
Hemipters (true bugs)
Corixidac 13
Gerridae 1 1 2 1
Vekidae 4 1 1
Trichoptera (caddisflies)
Hydropsychidae 1 3 3
Limnephilidae 2 1 1
Uenoidas 1 1
Cuoleopiera (beetles)
Dytiscidae (total) 1 i
Gyrinidae (adults) 7
Haliplidae {aduits) 3
Hydrophifidae (total) 1 1
Eimidae 2 45 2 10
Diiptera (3lies)
Ceratepogonidae 1 1
Chirenomidae 88 3 41 102
Simuliidae : 1
Tabanidae 2
Tipulidae 14 6
MOLLUSCA
Gastropoda (snails)
Ancylidae (limpets) 1
Physidae 4 3 39
Pianorbidae - 1 13
Viviparidae 1
Peiecypodé. (bivalves)
Pasiditdae 3 1
Sphaeriidas (clams) 5
TOTAL INDIVIDUALS prl)) 284 253 335
Table 28 (cont,}). Macroinvertebrate metric evaluation of select waterbodies in the St, Joseph River watershed, Berrien and Cass Counties, Augnst 2006.
EauClaire Drain Eau Claire Drain Lemon Creek Lemon Creek .
Off Laberty Road Keigley Rd Andrews Utiversity Apts Upstream of Rel Bud Trail
8/8/2006 8/0/2006 8/8/2006 8/8/2006
STATION 5 STATION 6 STATION 7 STATION 8
METRIC Valuz Score Vakhie Score Value Score Value Score
TOTAL NUMBER OF TAXA 20 1 12 1 14 0 22 1
NUMBER OF MAYFLY TAXA 0 -1 0 -1 1 0 g -1
NUMBER OF CADDISFLY TAXA 3 & 0 -1 3 [ 2 4]
NUMBER OF STONEFLY TAXA ] -1 0 -1 0 -1 0 -1
PERCENT MAYFLY COMP. 0.00 -1 0.00 -1 0.34 -1 0.0¢ -1
PERCENT CADDISFLY COMP. 1.48 -1 0.00 -1 L.71 -1 1.19 -1
PERCENT DOMINANT TAXON 30.00 -1 61.62 -1 73.04 -1 31.94 9
PERCENT ISOPOD, SNAT,, LEECH 3.33 1 0.7¢ 1 1.02 1 17.01 -1
PERCENT SURF. AIR BREATHERS 3.70 1 211 1 1.37 1 5.37 H
TOTAL SCORE -2 -3 -2 -3
MACROINV, COMMUNITY RATING ACCEPT. ACCEPT. ACCEPT, ACCEPT.

11




Table 2A {cont.}. Qualitative macroi pling resuits for select waterbodies in the St. Joseph River watershed, Bertien and Cass Counties, August 2006.
McCoy Creek MecCay Creek ‘Walten Creek Dowagiac River
729 B 3rd 5t Bakertown Rd Walton Rd 1803 Pucker Dr
8/14/2006 8/14/2006 8/14/2006 8/16/2006
TAXA STATION 9 STATION 1§ STATION 11 STATION 12
PLATYHELMINTHES (Ratworms}
Turbellaria 3
ANNELIDA {segmented worms)
Hirudines (leeches) 10 1 1
Oligochacta (worms) 23 12 14 9
ARTHROPODA
Crustacea
Amphipoda (scuds) 107 48 132 29
Decapoda (crayfish) 2 1 6
Isopoda (sowbugs) 2 4 38
Insecta
Ephemeroptera {(mayfiles)
Baetidag 9 24 19 32
Ephemerellidae 1
Heptageniidae 1 2 7
Isonychiidas 3
{donata
Anisoptera (dragonflies)
Acshnidae 1 1
Gomphidag 7
Zygoptera {damselflies)
Calopterygidas 1 22 1 1
Coenagrionidae 1
Plecoptera (stoneffies)
Perlidae: 7
Preronarcyidac 5
‘Bemiptera (frue bugs)
Corixidas 2 33 10
Gerridae 3 1
Veliidae 1
Trichoptera (caddisflies)
Brachyceniridae 11 1 3
Glossosomatidas 1 i 1
Hydropsychidae 71 16 32 45
Hydroptilidae 4
Leptoceridae 1 9 3 2
Limnephilidae 5 4 2
Molannidae 1
Phryganeidae 1
Polycentropodidae 3
Ugnoidas - 2 1 10
Coleopiera {beetles)
Dryopidae 1
Elmidae 3 2 5 14
Diptera (flies)
Athericidag 5 1
Ceratopogonidac 1
Chironomidae 25 19 23 17
Calicidae 1
Simuliidae 15 42 2 &
Stratiomyidae 2
Syrphidae 4 2
Tabanidae 2 2
Tipulidae 3
MOLLUSCA
{astropoda (snails)
Ancylidae (Limpets) 2 5 3
Physidae 2
Pleuroceridae 1 1
Pelecypoda (bivalves}
Corbiculidag 10 32
Sphaeriidae {clams) [i] 5
TOTAL INDIVIDUALS 289 275 305 330
Table 2B {cont ). Macroinvertebrate metric evaluation of select waterbodies in the St Joseph River watershed, Berrien and Cass Counties, August 2006,
McCoy Creek McCay Creek ‘Walton Creek Dowagiac River
729 E 3rd St Bakertown Rd Walton Rd 1803 Pucker Dr
. 8/14/2006 8/14/2006 8/14/2006 8/16/2006
STATION 9 STATION 10 STATION 11 STATION 12
METRIC Value Score Value Score Value Score Value Score
TOTAL NUMRBER OF TAXA 20 0 26 i 27 1 27 I
NUMBER OF MAYFLY TAXA 2 a 2 o . i [} 4 i
NUMEER OF CADDISFLY TAXA 5 1 6 1 7 1 & 1
NUMBER OF STONEFLY TAXA [ -1 ] -1 4 -1 2 I
PERCENT MAYFLY COMF. 346 0 9.45 0 623 ] 12.03 0
PERCENT CADDISFLY COMP. 2734 0 1345 ki 1374 0 40.30 1
PERCENT DOMINANT TAXON 370 ] 17.45 1 43.28 -1 2212 0
PERCENT ISOPOD, SNATE, LEECH L38 1 8.00 0 12.79 -l 1.52 1
PERCENT SURF. AIR. BREATHERS 0.68 1 14.55 ] 230 1 3.03 ]
TOTAL SCORE 2 2 4 7
MACROINV, COMMUNITY RATING ACCEPT, ACCEPT. ACCEPT. EXCELLENT
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Table 2A (cont.). Qualitative macroinvertebrate sampling results for select waterbodies in the St. Joseph River watersbed, Berrien and Cass Counties, Augnst 2006.

Dowagiac River Dowagiac River Dowagiac River Dowagiac River
Mead Rd Kinzie Rd dfs Dodd Park Indizn Lake Rd
8/16/2006 8/10/2006 8/15/2006 8/15/2006
TAXA . STATION 13 STATION 14 STATION 15 STATION 16
PLATYHELMINTHES (flatworms)
Turbellaria 2 1
ANNELIDA {segmented worms) :
Hirndinea (leeches) 1 b
Oligochasta {worms) I 23 11
ARTHROPODA
Crustacea
Amphipoda (scuds) 4 43 13 23
Decapoda {crayfish) I 1 1 1
Isopoda {(sowbugs) 1 1 z
Ingecta
Ephemeroptera (mayflies)
Baetidae 17 2 6 17
Heptageniidae 8 14 4 1
Isonychiidae 1
Tricorythidae 1
Odonata
Arnisoptera (dragonflies)
Aeshnidag . 3 1
Gomphidae i 3
Zygopiera (damsellies)
Calopterygidae 2 3 2 2
Coenagrionidae 1
Plecopterz (stoneflies)
Perlidae 10 16 5 2
Pieronarcyidae 4 1
Hemiptera (true bugs)
Belostomatidae 1
Corixidae z 14 55
Gerridae H i 1 1
Notonectidae 1
Veliidae 1 t 1
Megaloptera
Corydalidae (dobson flies) 1
Trichoptera (caddistlies)
Brachycentridae 140 43 88 9
Glossosomatidae 4 2
Helicopsychidae I
Hydropsychidae 63 64 75 23
Leptoceridae 14 3 8
Limnephilidae i i
Philopotamidae 1
Phryganeidae 3
Polycentropodidae . 1
Uenoidae 2 it 4
Coleoptera (beetles)
Baliplidae (adults) 5
Psephenidae (adults) I H
Scirtidae (adults) 1 .
Elmidae 5 11 7 4
Diptera (flies)
Chironomidac 12 15 13 2
Simuliidae 4 24 13 4
Tabanidas 1
Tipulidae 1
MOLLUSCA :
Gastropoda (snails)
Angylidac (Himpets) 16 9
Physidae 1 1
Pleuroceridae 6 3 3
Pomatiopsidac 1
Pelecypoda {bivalves)
LCorbiculidae 2 15 1 8§
Sphaeriidae (clams) 2 7
TOTAL INDIVIDUALS 299 297 309 315

Table 2B (cont.}. Macroinvertebrate metric evaluation of select waterbadies in the St. Joseph River watershed, Berrien and Cass Counties, August 2006.

Dewagiac River Dowagiac River Dowagiac River Dowagiac River
Mead Rd Kinzie Rd d/s Dodd Park Indian Lake Rd
8/16/2006 8/10/2006 8/15/2006 8/15/2006
STATION 13 STATION 14 STATION 15 STATION 16

METRIC Value Score Value Score Valne Score Value Score
TOTAL NUMBER OF TAXA 22 ] 26 1 30 i3 33 1
NUMBER OF MAYFLY TAXA 3 ] 3 o] 2 4] 2 0
NUMBER OF CADDISFLY TAXA 3 [H 5 1 g 1 [ 1
NUMBER OF STONEFLY TAXA 2 i 2 1 H 1 1 1
PERCENT MAYFLY COMP. 8.70 [V} i ] 324 il 57 8
PERCENT CADDISFLY COMP, 63.36 1 45.79 1 56.63 1 45.08 1
PERCENT DOMINANT TAXON 46.82 -1 2155 0 28.48 0 3048 g
PERCENT ISOPOD, SNAIL, LEECH 5.69 1] 3.03 1 1.62 1 7.62 0
PERCENT SURF. AIR BREATHERS 1.67 1 L.01 1 6.47 1 1505 0
TOTAIL SCORE 2 3 3 4
MACROINV. COMMUNITY RATING ACCEPT. EXCELLENT EXCELLENT ACCEPT.




Table 2A {cont.). Qualitative macroinvertebrate sampling results for select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties, August 2006,

TAXA

Dowagiac River
ws of Apwood Ré
8/9/2006
STATION 18

Dowagiac River
Wws of M-62°
8/10/2006
STATION 17

Dowagiac Creek
off Pevine St
8/10/2006
STATION 19

Dowagiac Creck
d/s of Dutch Setflement R
8/10/2006
STATION 20

PLATYHELMINTHES {flarworms)
Turbeliaria
ANNELIDA (segmented worms)
Hirudinea (lecches)
Dligochaeta {worms)
ARTHROPODA
Crustacea
Amphipoda (scuds)
Decapoda (erayfish)
Isopoda {(sowbugs)
Amachnoidea
Hydracarina
Insecta
Ephemeroptera (mayflies)
Baclidze
Caenidae
Ephemeridae
Heptageniidae
Tricorythidas
Odonatz
Anisoptera (dragonflies}
Aeshnidae
Gomphidae
Zygoptera {damseHiics)
Calapterygidae
Coenagrionidae
Plecoptera (stoneflies}
Perlidae
Hemiptera (true bugs)
Belostomatidae
Corixidag
Gerridae
Mesovehidae
Velsidag
Megaloptera
Cerydaiidae {dobson flies)
Trichoptera (caddisfiies)
Brachycentridae
Glossasematidae
Helicopsychidas
Hydropsychidae
Hydroptilidas
Leptoceridae
Limnephilidae
Phrypaneidae
Polycentropodidae
Uencidae
Lepidoptera (maths)
Pyralidae
Coleopterz (beetles)
Haliplidae (adults)
Elmidae
Diptera (flies}
Ceratopogonidae
Chironomidag
Dixidac
Simuliidae
Tipulidae
MOLLUSCA
Gastropoda {snails)
Ancylidag (limpets)
Physidae
Planorbidae
Pleuroceridae
Pelecypoda (bivalves)
Corbiculidae
Sphagritdae {clams}
Unionidae (mussels)

24 7

26

42 27

B3 e
—

22 4

21
80

51

40

15

o
=

[N

14
20

33

24

TOTAL INDIVIDUALS

248 279

260

Table 2B (cont.). Macroinvertebrate metric evaluation of select waterbodies in the $t. Joseph River watershed, Berrien and Cass Counties, August 2006.

METRIC

Dowagiac River
w's of Atwoed Rd
8/9/2006
STATION 18

Value

Daowagiac River
w/s of M-62
8/10/2006
STATION 17

Value

1

Dowagiac Creck
off Pevine St
8/10/2006
STATION 19

Value

I
g
@

Trowagiac Creek
d’s of Dutch Setilement Rd
$/10/2006
STATION 20
Value

4

TOTAL NUMRBER GF TAXA
NUMBER OF MAYFLY TAXA
NUMBER OF CADDISFLY TAXA
NUMBER OF STONEFLY TAXA
PERCENT MAYFLY COMP.
PERCENT CADDISFLY COMP,
PERCENT DOMINANT TAXON
PERCENT ISOPOD, SNAIL, LEECH
PERCENT SURF. ATR BREATHERS

22
2
7
0
1169
3347
16.94
242
0.00

23
2
5
0
394
63.44
52.69
1.43
10.36

Lo oo

—_ . —

I8
4
2
3
4538
35.00
30.77

e S ke S

32
5
7
1
2577
2010
22,16
232

0.26

—_— D ket e =

TOTAL SCORE

MACROINV. COMMUNITY RATING

ACCEPT. ACCEPT.

EXCELLENT

14

EXCELLENT




Table 24 (cont). Qualitative macrofnvenebrate sampling results for select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties, Augast 2006,

McKenzie Creck Brandywine Creek Brandywine Creek §1. Joseph River
2271 Thunderbird County Club Rd 15501563 US-12 wsUS 12
8/15/2006 27162006 §/16/2006 £/17/2006
TAXA STATION 21 STATION 22 STATION 23 STATION 24
PLATYHELMINTHES {flabworms)
Turbellaria 1 2
ANNELIDA {segmented worms)
Hirudinea {leeches) | 2
Oligochasta (worms) 4 4 22 4
ARTHROPODA
Crustacea
Amphipoda (scuds) 17 100 27 44
Decapoda (crayfish) 1 1 1
[sopoda (sowbugs) 1 4 3
Arachnoidea
Hydracanna H 1
Insecta
Ephemeroptera (mayilies)
Baetidac 2 3 2
Caenidac 4
Ephemercllidac ]
Ephemerndae 1
Hepiageniidae 13 3 1 3
Tricorythidae 11
Odonata
Anisoptera {dragonflies)}
Aeshnidae 3 2 1
Gomphidae 9 2
Libellulidae 5
Zygoptera (damselflies)
Calopterygidas 4 7 1 1
Loenagricnidae 37
Plecoptera (stonzflies)
Pertidae 5
Perodidag 1
Pteronarcyidas |
Hemiptera (true bugs)
Corixidae !
Gemidag 1 1 2
Veliidag 1 4
Megaloptera
Sialidae (alder flies) 1
Trichoptera {caddisfiies)
Brachycentridag 4 2 32
" Glossosomatidae 1 &
Helicopsychidae 1 i
Hydropsychidae 19 48 30 |
Hydroptilidag ¥ 3
Leptoceridas 1 2 5
Limoephilidag 4 1 3
Molannidas 1
Philopotamidae I
Phrygancidag 2
enoidag 9 1
Coleoptera (beetles)
Dytiscidas (total} 1
Gyrinidae (adults) 1
Haliplidas (adults) 2 21
Hydrophilidae (total) 1 i
Psephenidac {adults) 17
Elmidag 58 ! 1 g
Diptera {flies}
Athericidee 1
Cematopogonidac 1 2
Chironomidae 7 22 42z 65
Simuliidae 1] 7i 75
Tabanidas 1
Tipulidae 4
MOLLUSCA
Gastropoda (snails)
Ancylidae (limpets) X 2 1 ]
Physidac 3 17 6
Planorbidas 13 27
Pleuroceridac 30 74
Viviparidae 9
Peleeypada (bivalves)
Cerbiculidae 15 2
Sphasriidas (clams) 10 ) 36
TOTAL INDIVIDUALS 357 331 299 385
Table 2B {cont.). Macroh b metide evaluation of selegt bodies in the St. Joseph River watershed, Berrien and Cass Counties, August 2006.
McKenzie Creck Brandywine Croek Brandywine Cregk St. Joseph River
2271 Thunderbird County Club Rd 1550-1563 Us-12 Upsteam US 12
8/15/2006 8/16/2006 /16/2006 8/17/2006
STATION 21 STATION 22 STATION 23 STATION 24
METRIC Valug Scorw Vakue Score Value Score Valug Score
TOTAL NUMBER OF TAXA 33 1 30 1 20 0 33 1
NUMBER OF MAYFLY TAXA 3 0 2 ° i -1 5 1
NUMBER OF CADDISFLY TAXA 3 1 8 1 3 0 5 H
NUMBER OF STONEFLY TAXA z | 1 1 ] -1 0 -1
PERCENT MAYFLY COMP. 448 ] in 0 0.33 -1 5.45 0
PERCENT CADDISFLY COMP. 11.20 0 25.38 0 21.74 ] ERYA -1
PERCENT DOMINANT TAXON 3277 0 30.21 4] 25.08 1] 19.22 i
PERCENT ISOFPOD, SNAIL, LEECH 10.64 -1 4.53 0 7.69 0 34.03 -1
PERCENT SURF. AIR BREATHERS 532 1 .60 i 134 1 7.53 a
TOTAL SCORE 3 ] 2 1
MACROINY. COMMUNITY RATING ACCEPT. ACCEPT. ACCEPT. ACCEPT.
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Table 2A {cent.). Qualilative macroinvertebrate sampling results for select waterbodiss in the St. Joseph River watershed, Berrien and Cass Counties, August 2006.

St. Joseph River

Bertrand Park
8/17/2006
TAXA STATION 25
PLATYHELMINTHES (flatworms}
Turbellaria H
ANNELIDA (segmented worms)
Oligochaeta (worms} 1
ARTHROPODA
Crustacea
Amphipoda (scuads) 8
Decapoda (crayfish) 1
Insecta
Ephemeroptera (mayflies)
Bactidae 3
Ephemersliidae 1
Heptageniidae 5
Leptophlebiidae 6
Tricorythidae 22
Cidonata
Anisoptera (dragonflies)
Gomphidae 1
Libellulidae 1
Zygoptera (damselflies)
Calopterygidae 2
Coenagrionidae 29
Hemiptera (true bugs)
Gerridae 3
Veliidae 1
Megaloptera
Siatidae (alder flies) I
Trichoptera {caddisftigs)
Brachycentridae 11
Helicopsychidae 1
Hydropsychidae 3
Leptoceridae 6
Phryganeidac 2
Polycentropodidae 1
Celeoptera (beetles)
Dyaiscidae {total) 1
Haliplidae (adults) 1
Dryopidae 1
Elmidae 20
Diptera (flies}
Chironomidae 47
MOLLUSCA
Gastropoda {snails)
Phaysidae 15
Planorbidae 27
Pleuroceridae 35
Viviparidae 3
Pelecypoda (bivalves)
Corbiculidae 47
Pisidiidae 1
Sphaeridae (clams) 3
TOTAL INDIVIDUALS 331

Tabie 2B (cont.). Macroinvertebrate metric evaluation of select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties, August 2006,

St. Joseph River

Bertrand Pavk
8/17/2006

STATION 25
METRIC Vatug Score
TOTAL NUMBER OF TAXA 34 1
NUMBER OF MAYFLY TAXA 5 H
NUMBER OF CADDISFLY TAXA 6 1
NUMBER OF STONEFLY TAXA ] -1
PERCENT MAYFLY COMP. 11.18 L
PERCENT CADDISFLY COMP. 7.25 0
PERCENT DOMINANT TAXON 16.62 1
PERCENT ISCPCD, SNAIL, LEECH 3021 -1
PERCENT SURF. AIR BREATHERS 1.81 1
TOTAL SCORE 3
MACROINV. COMMUNITY RATING ACCEPT.
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Table 2A (cont) Qualitative macreinvertebrate sampling results for select waterbodies in the St. Joseph River Watershed, Berrien and Cass Counties, September 2008.
St. Joseph River 5t. Joseph River
Off Indian Off Mocassin
Springs Read Path
TAXA STATION 26 STATION 27
PORIFERA (sponges) 1
PLATYHELMINTHES {flatworms}
Turbellaria 1
ANNELIDA {segmented woms)
Cligochaeta (worms}) 2z 3
ARTHROPOCDA
Crustacea
Amphipoda (scuds) 14 1
Decapoda (crayfish) 1 H
Isapoda (sowhbugs) 4 1
Arachnoidea
Hydracarina | 3
Insecta
Ephemeroptera (mayflies)
Baetiscidae 1
Bastidas 3
Caenidae 1
Ephemeridae 1
Heptageniidae 4 3
Isonychiidae 1
Potamanthidae 1
Siphlonuridae 2
Tricorvthidae 1
Odonata
Anisoptera {dragonflies)
Aeshnidae 1
Gomphidag 1
Zygoptera (damsefflies)
Calopterygidae 1
Coenagricnidae 16 1
Hemiptera {frue bugs)
Corixidae a7
Gerridae 3 1
Mesoveliidae 1
Veliidae 1
Megaloptera
Sialidae (alder flies) 1
Trichoptera {caddisflies)
Brachyceniridae 1 1
Hydrepsychidae 5
Lepioceridae 1 1
Limnephilidae 1
Molannidae 1
Folyeentropodidae 4
Coleoptera (beetles)
Gyrinidae {aduits) ’ 2
Haliplidae (adults) 1
Elmidae 1 -]
Diplera (flies)
Ceratopogenidae 1 .
Chironoridae 34 a3
Simuiiidae 1
Tipuiidae 1
MOLLUSCA
Gastropoda (snails)
Ancylidae {limpets) 1
Physidae 3
Pleuroceridas 3
Pelecypoda (bivaives}
Corbiculidae 2 4
Sphaeriidae (clams) 3
TOTAL INDIVIGUALS 98 122
Table 2B (cont). Macroinverlebrate mefric evaluation of select waterbodies in the St. Joseph River Watershed, Berien and Cass Counties, September 2006,
St. Josean River St. Joseph River
Off Indian Off Mocassin
Spsings Roacd Fath
STATION 26 STATION 27
METRIC Value Score Value Scere
FEG Diversity {25) 19 25 1.4 8
Habitat Stability FFG Surregate (25) c.16 8 0.28 8 .
% Trichoptera (20} 5.1 14 57 14
EPT Richiness (8) 10 B 8 6
Total Richness {7) 26 7 29 7
Diptera Richness (5) 2 2 3 2
Plecoptera Richness (5) ¢ 0 0 G
% Deminance (5) 35 & 30 5
TOTAL SCORE (100) 69 50
MACROINV. COMMUNITY RATING Good Fair
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Table 3. Habitat evaluation for select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties, August 2006,

* Applies only te Riffle/Run stream Surveys
** Applies only to Glide/Pool stream Surveys

COMMENTS:

18

Hickory Creek Hickory Creek Pipestone Creek Pipestone Creek Ean Claire Drain
w's Cleveland Rd wsSanow Rd Naomi Rd-West Crossing Naomi Rd-East d/s Off Laberty Rd
GLIDE/POOL GLIDE/POOL RIFFLERUN GLIDE/POOL RIFFLE/RUN
HABITAT METRIC STATION | STATION 2 STATION 3 STATION 4 STATION 5
Substrate and Instream Cover
Epifaunal Substrate/ Avail Cover 8 13 11 [ 10
Embeddedness* 15 10
Velocity/Depth Regime®* 13 i1
Pool Substrate Characterization** 8 il i0
Pool Variability** 6 3 8
Channel Morphology
Sediment Deposition 10 10 i5 6 6
Flow Status - Maint. Flow Volume 9 9 8 8 9
Flow Status - Fiashiness 5 8 5 6 3
Channel Alteration 10 6 16 15 16
Frequency of Riffles/Bends® 15 13
Channel Siruosity** ] 1 0
Riparian and Bank Structure
Bank Stability (L} 9 9 8 3 6
Bank Stability (R) 8 9 8 8 6
Vegetative Protection (1) 4 5 s 8 g
Vegetative Protection (R) 9 2 9 8 )
Riparian Veg. Zone Width (1) 9 2 5 k) 0
Riparian Veg. Zone Width (R} 9 1 10 5 10
TOTAL SCORE (200): 109 89 143 11 128
HABITAT RATING: GOOD MARGINAL GOOD GOOD GOOD
(SLIGHTLY (MODERATELY (SLIGHTLY (SLIGHTLY (SLIGHTLY
IMPAIRED) IMPAIRED) IMPAIRED) IMPAIRED) [MPAIRED)
Note: Individual metrics may better describe conditions directly affecting the biclogical community while the Habitat Rating describes
the general dverine environment at the sitefs}),
Date: 8/8/2006 8/8/2006 8/9/2006 8/9/2006 8/8/2006
Weather; Sunny Sunny Sury Sunny Sunny
Air Temperature: 75 Deg. F. 77 Deg.F. 78 Deg. F. 75 Deg F. 67 Deg. F.
Water Temperature: 64 Deg F. 63 Tleg. F, 70 Deg. F. 74 Deg. F. &0 Deg F.
Ave. Steam Width: 25 Feet 15 Feet 30 Feet 30 Feet 6 Feet
" Ave. Stream Depth: 1 Feet 1 Feet 0.4 Feet 1 Feet 0.25 Feet
Surface Velocity: 0.8 Ft./Sec, 0.5 Ft/Sec. 0.9 Ft/Sec. 0.25 Ft./Sec. 0.75 Ft./Sec,
Estimated Flow: 20 CFS 7.5 CFS 10.8 CF8 7.5 CFS 1.125 CF§
Stream Modifications: Dredged, Snagging Dredged, snagging None Dredged None
Nuisance Plants (Y/N): N N N N N
STORET No.: 110744 110732 110735 116736 110734
Stream Name: Hickory Creck Hickory Creek Pipestone Creek Pipestone Creek Eau Claire Drain
Read Crossing/Location: u/s Cleveland Rd ws Snow Rd Naomi Rd-West Crossing Nacmi Road-East d/s Off Laberty Rd
County Code: 11 | 11 11 11
TRS: 05819WG3 06319W25 05817W18 05517W16 0D6817W05
VSEC: W5 631 WS 631 CS 639 C§ 639 C5 1829
Latitude (dd): 42.06316 41.92741 42.04322 42.04268 4]1.98189
Lengitude (dd): -86.49499 -86.4704 -86.33345 -86.28461 -86.52038
Ecoregion: SMNITP SMNITP SMNITP SMNITP SMNITP
Streamn Type: Coldwater Coldwater Coldwater Coldwater Coldwater
USGS Basin Code; 4050001 4050001 4050001 4050001 4030001




Table 3 {cont.). Habitat evaluation for select waterbodies in the St. Josepfh River watershed, Berrien and Cass Counties, August 2006.

Eau Chaire Drain Lemon Creek Lemon Creek McCoy Creek McCoy Creek
Keigley Rd Andrews University Apts wsf Red Bud Trl 729 E 3¢d St Bakertown Rd
RIFFLE/RUN RIFFLE/RUN GLIDETFOOL RIFFLE/RUN GLIDE/PCOL
HABITAT METRIC STATION 6 STATION 7 STATION 8 STATION 9 STATION 10
Substrate and Instream Cover
Epifaunal Substrate/ Avail Cover 6 8 8 131 i
Embeddedness* 1 11 16
Velocity/Depth Regime* 16 11 15
Pool Substrate Characterization** 10 13
Pool Variability** 11 13
Channel Morphology
Sediment Deposition 13 11 11 18 11
Flow Status - Maint. Flow Volume 8 8 9 9 9
Flow Status - Flashiness 8 4 8 8 g
Channe] Alteration 10 16 13 N 11
Frequency of Riffles/Bends* 15 16 20
Channel Sinuosity** 8 6
Riparian and Bank Structure
Bank Stability (L} 8 3 3 9 9
Bank Stability (R) 8 5 8 9 9
Vegetative Protection (L) 9 3 5 10
Vegetative Protection (R) 9 7 5 HY
Riparian Veg. Zone Width (L) 7 2 2 3
Riparian Veg. Zone Width (R) 7 3 4 10
TOTAL SCORE (200): 97 127 112 142 134
HABITAT RATING: MARGINAL GOOD GOCD GCOD GOOD
{MODERATELY (SLIGHTLY (SLIGHTLY {SLIGHTLY (SLIGHTLY
IMPAIRED) IMPAIRED) IMPAIRED) IMPAIRED) IMPAIRED)
Note: Individual metrics may better describe conditiens directly affecting the biological community while the Habitat Rating describes
the general riverine environment at the site(s).
Date: 8/9/2006 8/8/2006 8/8/2006 8/14/2006 8/14/2006
Weather: Sunny Sunny Sunny Parily Cloudy
Air Temperature: 61 Deg F. 73 Deg F. 73 Deg. F. 82 DegF. 82 Deg F.
Water Temperature: 62 Deg F, 61 Deg F. 66 Deg F. 68 Deg. F. 68 Deg F.
Ave, Stream Width: 3 Feet 10 Feet 4 Feet 15 Feet 15 Feet
Ave. Stream Depth: 0.3 Feet 0.3 Feet 0.3 Feet 0.5 Feet 1 Feet
Surface Velocity: 0.75 Ft./Sec. 1 Tt/Sec. 1 Ft/Sec. I Ft./Sec. 0.5 Ft/Sec,
Estimated Flow: 0.675 CFS 3 CFs 1.2 CFs 15 CFS 7.5 CF8
Relocated, Bank
Stream Modifications: None Dredged Stablization Dredged
Nuisance Plants (Y/N): N N N N N
STORET No.: §10635 110668 110733 110743 110663
Stream Name: Eau Claire Drain Lemon Creek Lemon Creek MecCoy Creek McCoy Creek
Road Crossing/Location: Keigley Rd Andrews University Apts w's of Red Bud Tzl 72% E 31d St Bakertown Rd
County Code: 11 11 i1 11 11
TRS: 06317w04 06818W11 06518Wi5 07518W25 07518W34
VSEC: CS 1829 C8 1830 CS5 1830 Target Target
Latitede (dd): 41,98322 41.96583 41.94944 41.83082 41,8293
Longitude (dd): -86, 2982 -86.365 -86.37874 -86.3544 -86.3877
Ecoregion: SMNITP SMNITP SMNITP SMNITP SMNITP
Strearn Type: Coldwater Coldwater Coldwater Coldwater Coldwater
TSGS Basin Code: 4050001 4050001 4050001 4050001 4050001

* Applies only to Riffle/Run stream Surveys
** Applies only to Glide/Pool stream Surveys

COMMENTS:
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Table 3 (cont.). Habitat evaluation for select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties, August 2006.

Walton Creek

Dowagiac River

Dowagiac River

Dowagiac River

Dowagiac River

Walton Rd 1803 Pucker Dr Mead Rd Kinzie Rd d/s Dodd Park
RIFFLE/RUN RIFFLE/RUN GLIDE/POOL RIFFLE/RUN RIFFLE/RUN
HABITAT METRIC STATION 11 STATION 12 STATION 13 STATION 14 STATION 15
Substrate and Instream Cover
Epifaunal Substrate/ Avail Cover 11 17 6 16 11
Embeddedness* [3 i8 16 18
Velocity/Depth Regime* 10 16 18 15
Pool Substrate Characterization®** 11
Poel Variabiligy** 2
Chamnel Morphology
Sediment Deposition 10 16 1 16 16
Flow Status - Maint. Flow Volume 9 8 9 9 S
Flow Status - Flashiness 9 9 9 9 8
Channel Alteration 20 20 16 15 11
Frequency of Riffles/Bends* 15 18 10 8
Channel Sinuosity** 11
Riparian and Bank Structure
Bank Stability (L} 9 7 2 7 8
Bank Stability (R) 9 7 9 9 8
Vegetative Protection (L) 9 g 9 8 9
Vegetative Protection (R) 9 9 ] 10 9
Riparian Veg. Zone Width (L) 10 9 3 8 10
Riparian Veg. Zone Width (R) 1o 9 6 10 8
TOTAL SCORE (200): 153 172 110 161 148
HABITAT RATING: GOOD EXCELLENT GCOD EXCELLENT GOOD
(SLIGHTLY {NON- (SLIGHTLY (NON- (SLIGHTLY
IMPAIRED) IMPAIRED) IMPAIRED) TMPAIRED) IMPAIRED)
Note: Individual metrics may better describe conditions directly affecting the biological community while the Habitat Rating describes
the general riverine environment at the site(s).
Date; 8/14/2006 8/16/2006 8/16/2006 8/10/2006 8/15/2006
Weather: Parily Cloudy Sunny Sunny Partly Cloudy Sunny
Air Temperature: 80 Deg. F. 80 Deg. F. 75 Deg. F. 76 Deg. F. 75 DPeg. F.
Water Temperature: 60 Deg. F. 66 Deg. F. 67 Deg F. 67 Deg. F. 66 Deg F.
Ave. Stream Width: 5 Feet 70 Feet 10C Feet 60 Feet 50 Feet
Ave, Stream Depth: 0.2 Feet 1 Feet 0.75 Feet 1 Feet 2 Feet
Surface Velocity: 0.5 Fi/fSec. 1.5 Ft/Sec. 0.5 Ft./Sec. i Ft./Sec. 1 Ft./Sec.
Estimated Flow: 0.5 CFS i05 CFS8 375 CFS 60 CFS 100 CFS
Stream Medifications: None Nomne Impounded Nong Dredged
Nuisance Plants (Y/N): N N N N N
STORET No.: 110738 110742 110661 110737 140154
Stream Name: Walton Creek Dowagiac River Dowagiac River Dowagiac River Dowagiac River
Road Crossing/Location: Walton Rd 1803 Pucker Dr Mead Rd Kinzie Rd d/s Dodd Park
County Code: 11 11 11 11 i4
TRS: 07817W09 07517W23 07817W33 07517wW0I 06816W3]
VSEC: Target CL 127 Target CL 127 Target
Latitude (dd): 41.87096 41.85109 41.86834 41,88475 41.90658
Longitude (dd): -86.29281 -86.25721 -86.24200 -86.22522 -86.2169
Ecoregion: SMNITP SMNTTP SMNITP SMNITP SMNITP
Stream Type: Coldwater Coldwater Coldwater Coldwater Coldwater
USGS Basin Code: 4050001 4050001 4050001 4050001 4050001

* Applies only to Riffle/Run stream Surveys
** Applies only to Glide/Peol stream Surveys

COMMENTS:
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Table 3 (cont.). Habitat evaluation for select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties, August 2006.

Dowagiac River Dowagiac River Dowagiac River Dowagiac Creek Dowagiac Creek
Indian Lake Rd u/s of M-62 u/s of Atwoed Rd Off Pevine St d/s of Dutch Settlement Rd
- GLIDE/POOL GLIDE/POOL GLIDE/POOL GLIDE/POOL GLIDE/POOL
HABITAT METRIC STATION 16 STATION 17 STATION 18 STATION 19 STATION 20
Substrate and Instream Cover
Epifaunal Substrate/ Avail Cover 11 9 8 2 10
Embeddedness*
Velocity/Depth Regime*
Pool Substrate Characterization** 13 16 ] 6 16
Pool Variability**+ 8 10 8 2 o
Channel Morpholegy
Sediment Deposition 16 14 16 0 15
Flow Status - Maint. Flow Volume 9 10 io 5 9
Flow Status - Flashiness 8 6 6 5 9
Channel Alteration 11 13 11 16 16
Frequency of Riffles/Bends*
Channel Sinuosity** [ 3 3 16~ 16
Riparian and Bank Structure
Bank Stability (L) 9 7 8 9 9
Bank Stability (R) S 7 g G 9
Vegetative Protection (L) 10 9 9 10 9
Vegetative Protection (R) 4 ] g 10 5
Riparian Veg. Zone Width (L} 10 5 7 10 §
Riparian Veg. Zone Width (R} 3 5 7 10 1
TOTAL SCORE (200): 121 123 118 110 142
HABITAT RATING: GOOD GOOD GOOD GOOD GOOD
{SLIGHTLY {SLIGHTLY (SLIGHTLY (SLIGHTLY (SLIGHTLY
IMPAIRED) IMPAIRED} IMPAIRED) IMPAIRED) IMPAIRED)

Note! Individual metrics may better describe conditions directly affecting the biological commurity while the Habitat Rating describes
the general riverine environment at the site(s).

Date: 8/15/2006 8/10/2006 8/9/2006 8/10/2006 8/10/2006
Weather: Partly Cloudy Sunny Partly Cloudy Cloudy

Air Temperature: 78 Deg. F. 73 Deg. F. 69 Deg. F. 7¢ Deg.F. 75 Deg. F.
Water Temperature: 66 Deg. F. 66 Dep. F. 73 Deg F. 68 Deg. F. 67 Deg F.
Ave. Stream Width: 70 Feet 36 Feet 30 Feet 35 Feet 33 Feet
Ave, Stream Depth: 1.5 Feet 2.5 Feet 2 Feet 1.4 Feet i Feet
Surface Velocity: 0.5 Ft./Sec. 0.75 Ft./Sec. 0.75 Ft./Sec, 0.5 Ft./Sec. . 1 Ft/Sec.
Estimated Fiow: 525 CFS§ 67.5 CFS 45 CFS 245 CF8 33 CF8
Stream Medifications: Dredged Dredged Dredged, Snagging None None
Nuisance Plants (Y/N): N N N N N
STORET No.: 140155 140142 140168 140169 140004

Stream Name: Jowagiac River Dowagiac River Dowagiac River Dowagiac Creek Dowagiac Creek

Road Crossing/Location: [ndiar: Lake Rd u/s of M-62 u/sof Atwood Rd Off Pevine 5t d/s of Dutch Settlement Rd
County Code: 14 14 14 14 14

TRS: 06516W30 05816W33 05815W09 06815Wi6 06815W01

VSEC: Target CM 151 CM 151 CM 1851 C8 1853
Latitude (dd): 41.91329 41.98413 42.04965 4195358 41.580004
Longitude (dd): -86.21318 -86.16609 -86,06514 -86.05404 -86.00139
Ecoregion: SMNITP SMNITP SMNITP SMNITP SMNITP

Stream Type: Coldwater Coldwater Coldwater Warmwater Coldwater

USGS Basin Cede: 4050001 4050001 4050001 4050001 4050001

* Applies only to Riffle/Run stream Surveys
** Applies only to Glide/Pool stream Surveys
COMMENTS:
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Table 3 {cont.). Habitat evaluation for select waterbodies in the St. Joseph River watershed, Berrien and Cass Counties, August 2006,

McKenzie Creek Brandywine Creek Brandywine Creek St. Joseph River

St. Joseph River

227] Thunderbird County Club Rd 1550-1563 Us-12 ws US 12 Bertrand Park
RIFFLE/RUN RIFFLE/RUN GLIDE/POOL GLIDE/POQOL GLIDE/POOL
HABITAT METRIC STATION 21 STATION 22 STATION 23 STATION 24 STATION 25
Substrate and Iustream Cover
Epifaunal Substrate/ Avail Cover 1t 15 11 11 13
Embeddedness* 16 16
Velocity/Depth Regime* 15 15
Paool Substrate Characterization®* 11 11 11
Pool Variability** 11 1t 11
Channel Morphology )
Sediment Deposition 13 15 11 15 15
Flow Status - Maint. Flow Volume 10 10 9 7 7
Flow Status - Flashiness 9 10 g 5 5
Channel Alteration 16 26 8 20 20
Frequency of Riffles/Bends* 16 16
Channel Sinuosity** 6 16 16
Riparian and Bank Structure
Bank Stabitity (L) 9 10 9 8 7
Bank Stability (R) 9 10 9 8 7
Vegetative Protection (L) 10 8 6 7 6
Vegetative Protection (R) 1 5 6 7 6
Riparian Veg. Zone Width (L) 10 9 8 5 5
Riparian Veg. Zong Width (R) 1 2 10 5 3
TOTAL SCORE (200): 126 161 124 136 i34
HABITAT RATING: GOOD EXCELLENT GOOD GOOD GOOD
(SLIGHTLY (NON- (SLIGHTLY (SLIGHTLY (SLIGHTLY
IMPAIRED) IMPAIRED) IMPAIRED) IMPAIRED) IMPAIRED)
Note: Individual metrics may better describe conditions directly affecting the biological community while the Habitat Rating describes
the general riverine environment at the site(s).
Date: 8/15/2006 8/16/2006 8/16/2006 8/17/2006 8/17/2006
Weather: Sunay Sunny Sunny Sunny Sunny
Air Temperature:; 75 Deg. F. 65 Deg. F. 53 Deg. F. 65 Deg. F. Deg. F.
Water Temperature: 70 Deg. F. 58 Deg.F. 56 Deg. F, 71 Deg F. 71 Deg. F,
Ave. Stream Width: 20 Feet 18 Feet 12 Feet 360 Feet 300 Feet
Ave. Stream Depth: 0.45 Feet 0.4 Feet 1.5 Feet 6 Feet 6 Feet
Surface Velocity: G.75 Ft./Sec. 0.9 Ft./Sec. 0.5 Ft./Sec. 1 Ft/Sec. 1 Ft./Sec.
Estimated Flow: 6.75 CFS 648 CFS S CFS 2160 CFS 1800 C¥S
Stream Modifications: None None Dredged None None
Nuisance Plants (Y/N): N N N N N
STORET No.: 140167 110739 {40111 110741 110740
Stream Name: McKenzie Creek Brandywine Creek Brandywine Creek St. Joseph River S%. Joseph River
Road Crossing/Location: 1271 Thunderbird  County Club Rd 1550-1563 Us-i2 wsUS 12 Bertrand Park
County Cede: 14 il 14 11 1t
TRS: 07816W07 08517W01 08516W06 08517W03 08517W22
VSEC: Target CS 1833 51833 WVL 2184 WVL 2184
Latitude {(dd): 41,882 41.80598 41.796%94 41.80051 41.764388
Longitude (dd): -86.21682 -86.23458 -86.21472 -86.26751 -86.27295
Eceregion: SMNITP SMNITP SMNITP SMNITP SMNITP
Sgream Type: Coldwater Coldwater Coldwater Warmwater Warmwater
USGS Basin Code: 4050001 4050001 4050001 4050001 4050001
* Applies only to Riffle/Run stream Surveys
** Applies only to Glide/Pool stream Surveys
COMMENTS: west bank east bank

22




(lus|@ox2) 0gL O too&.o WOJ} 521035 LM SIS jgepemUol BI. L2 pue gg suoieg

S81095 peje|ndleo ayj aue sesoyjuased uj senjep

Bleq (0g) Je ON Uied uisseoop Jo usary ydssop g L2

eleq {69) poon ON P sbunds ueipu) 4o soary ydesor 1g° o9z

(9cl) poog (1) eigeydesoy ON Cl-SN s ey ydesor 1 g7

{(ve1) poony (¢) s|qerdeooy ON led pueinag je seaiy ydesor g e

(¢) ejgerdasoy (¥Z1) poony (-} siqeydeoay SIA 21~ SN sM@a1) sumfpurrg £
{(L9})wsleoxa | (p) ejgerdesoy ON  PH anid Aunod £961-005) Yeain sumipueig 2z

{z¥L) poog (¢} ejgerdesoy ON pAgiepunyj |/zz 38810 sizunop \Z
(2¥1) poony (£} us)jaoxy ON PY WUSWB/SS yaIng s/p 3oau) oebemog 0z

{0L1) poog (9) Jueyeoxg ON 19815 suIned Yo Yee1g oelbemog 61

(8L1) poog {1} siqerdasoy SoA PY POOMIY s/n JsAly oeiBemog 8L

(€21) poog () sigeydenoy SOA C9 W s/n JaAiy oelbemoq Ll

(1) ®lgerdeooy {1zZ1) poog {v) elqeydecoy SOA PY ®3e7 ueipu| s/n JaAry oelbemog) 9l
{9} usjeoxg {s¥1) pooo (9) wsjeox3 saA MBd ppoq s/p Jeary oeiBemog Gl
-~ JGet)weeoxy | (9) usjsoxg ON PY @1zuny s/m tsary oeibemog ¥l

(2) e1geidecoy (0L1) poo (2) eqeydecoy [ punoduy PYH PE9N 1B JoAly Delfemoq ¢
(z1)weneoxg | (2) usjeoxg ON AU Jadond €081 Jeny oeibemog 7|

(£G1) poog (0) slgeydesoy ON PY UOHEAA S/N 32810 UO)EAA Ll

(G) Jus|i@oxg (vEl) poog (2) s1qeidacoy SOA PY Umolaxeg s/n yoai) Aol 0}
(z¥1) poon (2) siqerdenoy SaA 1934S pig 1SBT 672 %9210 Aonopw 6

(211) poosy (¢-) siqeideooy SOA el L png pay s/n yoau) uowa 8

(1) e1qeydanoy {£z1) poogy {z-) 8|ge)danoy ON Aisienun SMaIpUY 12 3o81D) uowa /
(0) sigerdacoy | (z6) pubieyy | (g-) siqeydasoy SOA P AsiBiey s/n uleiq anejs neg 9
{8z1) poog (z-) sjgeideooy ON Py Aloge yo uleiq eugn neg G

{L11) poo (2-) eigerdenoy SSA (1ses) py woeN s/p yoaun) sucisadig 14

(evi) poog (1-) sigeydesoy ON (1sam) pY 1woeN s/n ea1) suoisadiy £

(68) reuibiepy {2-) Jood S9A PY MoUg s/n yaaiD Aoyoiy [4

{601) poos (1-) e|geydecoy SSA PY PUBBASI) s/n d8a1n Aloxoly L

Buney Aunwiwon Buney Buney Ayunwiioy pabpsig JaguinN
alelqausauicioey JelgeH - 8lelgspaAuioloey uonedso]  uoieg
LO0Z 900z

1002 Ut sayis uowiwoo Je syinsau s|dwes SLOJSIY puE ‘9oz ‘Paysialem sy ydasop 1g Jamoj ay) uf synsai Buydwes |-

d 40 Alewwng 4 ajqe |

23



