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Report #MI/DNR/SWR-90/081

MICHIGAN DEPARTMENT OF NATURAL RESOURCES
SURFACE WATER QUALITY DIVISION
JANUARY, 19390

STAFF REPORT

BIOLOGICAL SURVEY OF KAWKAWLIN RIVER, SOUTH BRANCH
BAY COUNTY, MICHIGAN
JULY 13, 1989

A biological survey of the South Branch of the Kawkawlin River was
conducted on July 13, 1989 by staff of the Great Lakes and
Environmental Assessment Section. The Kawkawlin River was included in
the Water Guality Assessment Plan list in the Water Quality and
Pollution Control in Michigan. 1988 Report. indicating potential Water
Fuality Standard viclations in the waterbody. The objective of the
Survey was to document the biological communities in the South Branch
of the Kawkawlin River for the purpcse of evaluating effects due to
nonpoint sources.

FINDINGS AND CONCLUSIONS |

1. Results of the biosurvey indicate that conditions have
improved in portions of the Kawkawlin Kiver since 1987. However,
overall stream quality remains fair to poor based on the
biological communities found, water sampling results, and habitat
observations. The results of this survey indicate that nonpoint
sources throughout this reach contribute to the reduced stream

quality found.

2. The benthic macroinvertebrate communities at all three
stations surveved were fair to poor, likely due tc poor habitat
(substrate) and the turbid water. The benthic communities at the
two downstream stations (1 and 2) were slightly more diverse with
larger populations present than at the upstream station. The
benthic communities noted at Station 1, Mackinaw Road, have
improved since the 1987 survey.

3. The two downstream staticns (1 and 2} had higher quality fish
habitat than the upstream station. The greatest number of fish
and number of taza were cobserved at Station 2. The fish community
at Station 1 was less than expected, based on the quality of the
habitat and results from a previous survey.

4. High levels of turbidity and suspended solids were evident at
each station, indicating nonpoint source input of these
parameters. The level of total dissolved solids at Station 1 was

also elevated.






5. The results of the chemical characterization of water samples
taken at each station indicate possible nonpeint source input of
nitrogen and phosphorus between Station 3 and Station 2, nonpoint
source input of oil and grease at Station 3, and sources of
chloride and sulfate ions throughout the reach.

METHODS

Qualitative macroinvertebrate and fish collections and stream
characteristic observations were made at three stations on the South
Branch of the Kawkawlin River (Figure 1). Macroinvertebrates were
sampled using a triangular dip net and by and picking all available
substrates. Sampling continued until no new taxa were found. Taxa
were identified as collected with unknown taxa preserved and returned
to the Water Quality Appraisal Unit (WQAU) laboratory for
identification.

Fish were collected using a direct current stream shocking unit,
consisting of a 8 foot fiberglass boat, portable generator, control
box, probes and ground. Sampling was conducted for 40 minutes at
Stations 2 and 3 and 20 minutes at Station 1. Taxa were identified and
measured as collected with unknown taxa preserved and returned to the
WQAU laboratory for identification.

Water samples were collected and preserved acgéfJing to MDNR procedures
(MDNR, 1981) and returned to the Environmental Laboratory in Lansing

for analvsis.

Stream observations were recorded on Stream Survey Cards (attached).

RESULTS AND DISCUSSION

The Kawkawlin River at Station 1, Mackinaw Road, was approximately 30
feet wide and 2 feet deep characterized by a predominantly silty
substrate. The current velocity at the time of the survey was less
than one foot per second. This station is downstream of the confluence
with Culver Creek which receives discharge from a mine dewatering
shaft. The water in the Kawkawlin River at this station was very
turbid and only one species of aquatic macrophyte (Potamogeton sp.) and
one species of green algae (Cladovhora sp.) were observed. The
macroinvertebrate community at Station 1 was more diverse (21 taxa)
than at the two upstream stations and supported abundant populations of
scuds, gerrids, corrixids, dytiscids (larvae and adults) and
hydrophilids (Table 1). A moderate-to-abundant population of mayflies
(Ephemeridae) was also noted. The macroinvertebrate habitat quality

was failr.

An earlier survey conducted in August, 1987, at this same station found
only 10 taxa of macroinvertebrates, including Haliplidae which were not
found during the 1989 survey (Masterson, 1987). There were no mayflies
noted during the 1987 survey. The relative abundances of the species
was not indicated in the previous survey. Based on these data, the






benthic macroinvertebrate community has improved since the 1987 survey.

The fish community at Station 1 consisted of 7 taxa, including pike,
carp., sunfish (2 species), and minnows (Z species) (Table Z)}. Fish
habitat aquality was fair. The fish survey was conducted for only 20
minutes (vs. 40 minutes at the two subsequent stations). The 1987
survey conducted at this same station found 9 taxa of fish, including
largemouth bass, black crappie, brown bullhead, and alewife which were
not found during this survey (Masterson, 1987). The number of fish of
each species found in the earlier survey was not reported. Green
sunfish and bluntnose minnows were found in the 1889 survey, but not in

the 1987 survey.

The Kawkawlin River at Station 2, Eight Mile Road, was approximately 50
feet wide and averaged 4 feet in depth with some deeper pools. There
was no discernable current velocity at this station and the water was
turbid and brown. No aquatic plants were noted. The substrate was

predominantly silt and clay with some detritus and logs. A drain
emptied in to the stream at the downstream end of the survey area. The

macroinvertebrate community at Station 2 was also fairly diverse (18
taxa), although species abundance were all in the sparse to moderate
range (Table 1). Moderate populations of snails (Physa sp.), sowbugs,
scuds, corixids, gerrids and chirconomid larvae were observed. The
macroinvertebrate habitat quality was low at this station. The fish
community was dominated by sunfish (6 species) with some minnows and
carp found (Table 2). The fish species diversity was greatest at this
station (15 taxa).

Station 3, Beaver Road, was approximately 25 feet wide and 2 feet deep.
Again, the water was brown colored and turbid with no apparent surface
velocity. One species of aquatic macrophyte and one species of gresn
algae were noted similar to Station ), Potamogeton sp. and Cladophora
sp. Flecks of oil were noted on the surface near the bridge. The
substrate at this station was primarily sand with some silty areas.

The gquality of the macroinvertebrate habitat was low. Gerrids were the
only abundant taxa noted; there were no mayflies observed at this
station (Table 1). This station had the lowest abundance and the
diversity (13 taxa) of the three stations surveyed. The fish habitat
was also low. The fish community was dominated by sunfish (4 species);
carp, minnows, perch and a sucker were also noted (Table 2). Although
the stream was electrofished for approximately 40 minutes, the
equipment was not functioning properly during this entire period.

Nutrient levels (ammonia and nitrite nitrogen, and phosphorus) and
suspended solids increased substantially at Station 2 and remained
elevated at station 1 (Table 3). These results are indicative of
nonpoint source agricultural runoff. Station 3 showed elevated levels
of 0il and grease (58 mg/L), probably a result of surface runoff from
the road as was noted near the bridge during the survey. Station 1,
Mackinaw Road, downstream of the confluence with Culver Creek, had the
highest levels of total dissolved solids, sulfate, conductivity, and
chlorides of the three stations. These parameters increased
consistently from upstream to downstream stations. Compared to the
analvsis of water samples taken at this site in the 1987 survey, levels






of sulfate, conductivity, and chlorides were substantially reduced in
the Kawkawlin River.

Analvtical results for chlorinated hydrocarbons (Level of Detection =
0.10 ug/l, except 2-chloronaphthalene LOD = 0.20 ug/1 and
dichlorobenzenes LOD = 0.10 ug/l), PCBs (LOD = 0.050 ug/l) and
organochlorine pesticides (LOD = 0.010 ug/1) (Scan 3) indicated no
detactable contaminants in any of the three samples.

Field Work by: Michael Masterson, Scott Cornelius
Susan Benzie
Aquatic Biologists

Report by: Susan Benzie, Aquatic Biologist
Great Lakes & Environmental
Assessment Section
Water Quality Appraisal Unit
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Table 1. Macroinvertebrates in Kawkawlin River. South Branch, Bay County, Michigan.
July 13, 1889.

Station i 2 3
Location Mackinaw Rd. Eight Mile Rd. Beaver Road
Taxa
Flatworms 3
Leeches 5 5 3
(Gastropoda (Snails)
Phvsa sp. 5 M g
Heligoma sp. 8 8 S
Pelecypoda (Clams)
Unionidae S
Isopoda (Sowbugs) M M S/M
Amphipoda (Scuds) A M S
Decapoda (Crayfish) 5/M S5/M
Ephemeroptera (Mayflies)
Baetidae S e
Ephemeridae M/A
Heptageniidae S
Odonata
Anisoptera (Dragonflies) S
Zvgoptera (Damselflies) 5/M =~ .9 (L and A) 5
Hemiptera (True bugs)
Corixidae A M 3
Gerridae A M A
Veliidae S
Megaloptera
oialis sp. S S Z
Trichoptera (Caddisflies)
Hydroptilidae S
Coleoptera {(Beetles)
Dytiscidae A (L and A) S (L and A4) 8
Elmidae 8 (L) S (A)
(Gyrinidae u S/M
Hydrophilidae A 5 (A) 3
Diptera (Flies, midges)
Chironomidae M M M
Culicidae S
Total Number of Taxa: 21 18 13
Overall habitat quality: Medium Medium Poor
S = Sparse
M = Moderate
A = Abundant






Table 2. Fish Species in Kawkawlin River, South Bramch, Bay County, Hichigan. July 13, 1989.

Station | ol 3
Location Hackinaw Rd. Bight Mile Rd. Beaver Rd.

Species

(atostomidae (Suckers)

(atgstomus commergonnil (White sucker) l
Cyprinidae (Hinnaws)
Cyprinua carpio (Carp) 5 g l
Pinephalas notatus (Bluntnose mimmom) 25 2 {
Sptrapes coroutus (Common Shimoer) 1 1
Hotemigonus crysolencas (Golden Shiner) 1
Uyprinodontidae (Killifishes)
fundulug sp. (Topminnow) 3
lctaluridae (Catfish)
[ctalurns natalis (Tellow bullhead) 1 2 1
Uabridae (Mudminnow)
Unbra lini 2 i
Isocidae (Pike)
fs0x luciug (Northern Pike) 5 1
Percidae (Perch)
Percina caprodes (Logperch)
Perca flavescens (Tellow perch) 11 5
{entrarchidae (Sunfishes) -~ .
leponis cvanellus (Green sunfish) 8 2 16
leponis zibhosus (Pumpkinseed) 22 5 18
Leponis macrochirug (Bluegill) 19 15
Hicropterus delomieui (Swallmouth bass)
Hicropterus salsoides (largemouth bass) 9
Pomoxis anmuiaris (White crappie) 1
Pomozis nigromacnlatus (Black crappie) 1
dmbloplites rupestris (Rock bass) 1
Percichthyidae (Temperature basses)
Horone chrysops (White bass) 2
Total Juber of Fish: 67 135 63
Total Number of Taxa: 1 15 12
Length of Stream Shocked (Feet): 200 200 250%
Tize Shocked (Minmutes): 20 40 40
fish Habitat Quality: Tair fair Low

tHote: Equipment problems.






Table 3. Chemical analysis of water samples in the Kawkawlin River,
South Branch, Bay County, Michigan. July 13, 1989.

Station 1 2 3
Location Mackinaw Road Eight Mile Beaver Road
Parameter (units)
Alkalinity of Water (mg CaC03/1) 187 207 146
Carbonate Alkalinity (mg CaC03/1) K 5 K 5 36
Bicarbonate Alkalinity 187 207 110
(mg CaC03/1)
BOD 5 Day Carb (mg/1l) 5 4 2
Chloride in Water (mg/1) 97 72 49
COD (mg/1) 49 42 43
Conductivity of Water (umho/cm) 867 701 511
Nitrite (mg N/1) .010 .030 007
Nitrate + Nitrite (mg N/I1) 044 v .29 T .008
Ammonia (mg N/1) .097 . 152 .020
Kjeldahl Nitrogen (mg N/1) 1.95 1.78 102
0il & Grease-Water (mg/1l) kK. 2 2.9 58
pH of Water (s.u.) Fwdd 7.9 8.69
Ortho Phosphate (mg P/1) .019 .046 .013
Total Phosphorus (mg P/1) #170 182 .065
Suspended Solids (mg/1) 37 60 42
Total Dissolved Solids (mg/1l) 640 488 348
Sulfate in Water (mg/1) 99 47 33
TOC (mg/1) 13, 13. 15.
K = Agtual value is less than wvalue given.
T = Value reported is less than the level of detectiom.
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MICH1GAN DEPARTHENT OF HATURAL RESOURCES STREAM SURVEY CARD

SURFACY WATER QUALITY DIVISION (Reviged - April 1389) STORET H0.
STATION NUHBER _J [HVESTIGATOR (S) Magterson. Cormeling. Bepzie _  DATR _ T/13/83 TIHE 1:30p
BODY 07 WATIR amkawlin R. South Bramch LOCATION Beaver Rd. ” PHOTOGRAPHS:
HATER SAMPLES:
OCUNTY Bay TORHSHIP 1 1 3 SEDIMENT SAMPLZ:
(THER:

STREAM TYPE: ( )Coldrater (X)Marmwater REASON F0R SURVEY MPS

CONDITIONS DURING SURVET*
WEATHER: ( )Suney (I:Partly Cloudy ({ )Cloudy ( )Raizy AIR TEHP. 10 RATER TEMP. T4

LOCAL 1AND USE: ( )Urbam ( )Suburban (X)Agricultural { JGrassland ( )Forest ( )Other

SURVEY TRACH LENGTH: _ 260  ft. ¥ STREAY SHADING: 23 CHANNRLIZED: { )Tes (D)No DA u/s: ( J¥es (X0 ___ ft.

SPRIAMDANY 7EG.: ( )Barren ( )Grasses | )Herbaceous { JBrush ( )Deciduous ( )Comifer { )Other

at. ¥ Coverage
Vegetative feight (f3.)

OANE STABILITY: ( )Stable ( )Slighty Zroded ( )Moderately Troded ( )Severely froded BANE HATERIAL:

DISCHARGE STABILITY: ( )Stable { )Moderately Stable | JUnstable ( )Severely Unatable UNDERCUT BAKES: ( )Mes ( )Ho

AVR. STRRAM WIDTH 25 ft. AVE. STREAM DRPTH _ 2  ft. SURPACE VELOCITI _0 £%./sec. ESTIMATED PLOW: __ 0 cfs

BAREFULL HEIGHT f1,. BANKFULL WIDTH ft. CHANNEL SLOPT :7_ft:/nile
CUANNEL © - SECTION: ( )Rectangular ( )7-Shaped (X)U-Shaped ( )0ther ¥ BANK SLOPE
TURBIDITY: ( )Clear ( )Slight (X)Turbid ( )Opaque SRCCHI DISC TRANS: fitk. WATER COLOR: Brown

SURTACR O11S: ( )Nome [X)Flecks ( )Globs ( )Sheen ( )5lick ( )Other { Aerial Coverage

(Mear bridee}
RATER ODORS: (%)Normal ( )Semage ( )Petrolema ( )Chemical  ( )0ther

STDIHART OILS: (X)Absent ( )Slight ( JHoderate { )Profuse  DEPOSITS: { )Hone { )Sludge ( )Sand ( )Other

SEDIMENT ODORS: (X)Norsal  { )Sevage  ( )Petrolem { )Chemical  ( )Anaerobic  { )Other

UNDERSIDES OF IMBEDDED RUBBLE BLACK? ( )Tes ()Ho  LERGTH OF REACH AFFECTED ft. % Reach Affecied
[HORGANIC TEOR CHARACTERISTICS PERCENT 1N (RGANIC CHARACTERISTICS  PERCENT IN
SUBSTRATE YELOCITY (R S17% SAMPLING AREA  SUBSTRATR 0R 811 SAKPLING AREA
[HORGAHIC: ORGAHIC:
BOULDERS: __ > 3 fps > 10 inch dia. HUCK-HUD Black, very fine
organic.
RUBBLEs 2 fps 2.5 - 10 inch dia. PULPY PRAT  Indistinguishable
' plant parts.
GRAVEL* 1 fps 0.1- 2.5 inch dia. FIBROUS PEAT  Partially decomposed
plant material.
SARD 0.7 fps 0.002 - 0.079 inch dia.__T5 DETRITUS Sticks, wood, coarse _ 100

plant material.

S1LT ¢ 0.4 fps 0 106S, LINBS
100 %

(LAY olick Texture






BIOTA:

SLTMES _ PRRTPHYTON __ FILAMENTOUS ALGAR __ MACROPHYTRS _ MACROTNVER. FISH __ OTHER

srxs (S)Sparse  (H)Moderate  (A)Abundant (PVProfuse  (H)¥ot Observed wrvkx

7ISH: ( )Mand ¥et { )Blectrofishing Duratiom: min.

AQUATIC PLANTS: § Aerial Coverage
HACROPHYTES ATTACHED ALGAR (AR ROUCH FORAGE
Ceratophyllom Batrachospermum Taza:
flodea e (ladophora A
Leana - fiydrodictyon
fasturtim __ apirogra
Potamogeton H Yaucheria
Ranunculus
Yallisneria ¥ Tish Type

CADDISFLIES

Brachycentridae
{lossosomatidae
felicopsyche

fiydropsychidae- =

ARRRRRRRRRRRARE

BRYOZ0A _ STONRFLIES _ DRAGOHFLIES
FIATWORMS  _  DPerlidae _ DAHSELFLIES
ROUNDWORMS  _ Dleromarcys  _ TRUE BUGS
AQUATIC WORMS _ Taeniopterigidee_  Helostoma
LRECRES § _ Perlodidae _ f{orixidae
SHAILS _ HATFLIES _ ferridae
Ferrissia __ Baetidae _ lethocerus
|mnea _ Baelisca _ Naucoridae
Physa §  Caenidae _ lotonectidae
Uelisopa  § _ Ophemerellidee ___  Pleiidae
CLAMS Ephemeridae _ Teliidae
Sphaeridse ____  fleptagemiidae ____ HYGALOPTERA
Uniomidse __ leptophlebiidae _  Corydalus
SORBUGS S Dotomapthus  ___ Higropia
5CUDS §  Siphlomuridae __ Gialis
CRAYFISH __ Tricorythidae ___ SPONGILLATLIES ___

WATER ¥ITRS

OTHER

#xe3% (§)5parse

(M)¥oderate  (A)Abundant

fiydroptilidae
Leptoceridae
lepidostonatidae
Limpephilidae __
Pycnopsvehe
Meophylax =
Yolannidae
(dontoceridae
Philopotamidae _
Phryganeidae

|

Polycentropidae
Psychomyiidae
Rhyacophilidae

(P)Profuse ¥xikx

AQU. CATERPIL.
BRETLES
Iytiscidae g
Elnidae
Gyrinidae
fydrophilidae 3
Psephenidae

TRUE FLIES
Atherix
(eraicpogonidae
Chironomidae

Empididae
Simuliidae
Tabanidae
Tipulidae

STATION SEXTCH AND NOTES:






MI/DNR/SWQ=-94/026

MICHIGAN DEPARTMENT OF NATURAL RESOURCES
SURFACE WATER QUALITY DIVISION
DECEMBER, 1994

STAFF REPORT

A BIOLOGICAL SURVEY OF THE NORTH BRANCH KAWKAWLIN RIVER,
BAY COUNTY
JULY 20, 1993

As part of the nonpoint source surveillance activity, staff of
the Great Lakes and Environmental Assessment Section (GLEAS)
conducted a biological survey of the North Branch Kawkawlin
River. The biological survey was performed according to GLEAS
Procedure #51 (available upon request). Additional
macroinvertebrate and water chemistry data for the North Branch
Kawkawlin River have been reported by the EPA Environmental
Research Laboratory-Duluth Minnesota (Arthur, et al., 1992) and

MDNR (Lundgren, et al., 1992).

The objective of the biological survey was to evaluate the
current impact of land use practices on the fish and
macroinvertebrate community and physical habitat conditions of
the North Branch Kawkawlin River. The survey was also conducted
to generate follow-up biological data to fish kills reported May
24, 1989, April 30, 1990 and July 8, 1993.

SUMMARY
1 The locations of the biological sampling stations are shown in
Figure 1. Note the extensive wetland in the vicinity of
Stations 1 and 2.
2 Fish and macroinvertebrate community, physical habitat

and water chemistry data generated at these stations are
presented in Tables 1-4, respectively.

. B The fish community was rated "good" (slightly impaired) at
both stations. A total of 8 fish taxa, which included 5 game
fish taxa, were found during the survey. The North Branch
Kawkawlin River is an important walleye spawning area (James
Baker, MDNR Fisheries Biologist-personal communication) and
also appeared to provide northern pike spawning habitat.
However, only five fish taxa were found at Station 2 compared
to seven taxa at Station 1 and the mud minnow (Umbra limi)
overwhelmingly dominated the fish community at Station 2. The
mud minnow 1is very tolerant to low dissolved oxygen

concentrations.




—



Holden, S. 1994. Dissolved Oxygen Measurements in the North Branch

Kawkawlin River, July 21-August 1, 1993, Personal
communication.

Lundgren, R., J. Rossio and R. Wood. 1992. Fixed Station
Monitoring, 1991 Annual Report. MDNR Report # MI/DNR/SWQ-
92/263.

schrouder, K. 1993. North Branch Kawkawlin River July 8, 1993 Fish
Kill Report. Notes and References, July 8, 1993.

Field Work by: Douglas F. Morse, Aquatic Biologist
Sylvia Heaton, Aquatic Biologist
creat Lakes and Environmental Assessment Section

Report by: Douglas F. Morse, Aquatic Biologist
Water Quality Appraisal Unit, North
Great Lakes and Environmental Assessment Section






Table 1A. Qualitative fish sampling results for North Branch
Kawkawlin River, Bay County, Michigan, July 20, 1993,

8 Mi Rd Beaver Rd

TAXA STATION 1 STATION 2
Umbridae (mudminnows)

Umbra limi (Central mudminnow) 6 147
Esocidae (pikes)

Esox lucius (Northern Pike) 1
Ictaluridae (Bullhead, Catfish)

lctalurus melas (Black bullhead) 1

Ictalurus nebulosus (Brown bullh.) 3
Aphredoderidae (pirate perch)

Aphredoderus sayanus (Pir. perch) 1 7
Centrarchidae (sunfish)

Lepomis cyanellus (Green sunfish) 48 5

Lepomis gibbosus (Pumpkinseed) 42 2
Percidae (perch)

Etheostoma exile (lowa darter) 2
TOTAL INDIVIDUALS 103 162
NUMBER OF ANOMALIES 0 0
SQUARE FOOT SAMPLED 3900 3250
DENSITY OF INDIVIDUALS (#/SF) 0.026 0.050

Table 1B. Fish metric evaluation of North Branch Kawkawlin River, Bay

County, Michigan, July 20, 1993.

STATION 1 STATION 2

METRIC Value Score Value Score
TOTAL NUMBER OF TAXA ¥ 3 5 3
NUMBER OF DARTER SPECIES i 3 0 1
NUMBER OF SUNFISH SPECIES 2 5 2 5
NUMBER OF SUCKER SPECIES 0] 1 0 1
PERCENT CARP, G.SUNFISH, W.SUCKER 46.6 1 3.1 5
PERCENT OMNIVORES 0.0 5 0.0 5
PERCENT INSECTIVO. CYPRINIDS 0.0 1 0.0 1
PERCENT PISCIVORES 0.0 1 0.6 1
DENSITY OF INDIVIDUALS 0.026 5 0.050 5
FPERCENT ANOMALIES 0.0 5 0.0 5
TOTAL SCORE 30 32
FISH COMMUNITY CATEGORY GOOD GOOD

(SLIGHTLY (SLIGHTLY

IMPAIRED) IMPAIRED)






Table 2B. Macroinvertebrate metric evaluation of Morth Branch

Kawkawlin River, Bay County, Michigan, July 20, 1993.

SECOND
STA

Value

0.0
1.9
19.1
24.8
21.0

ORDER STH
TION 2

Score

N o0 0o o o o o &

SECOHD ORDER STH
STATION 1

HETRIC Value Score
TOTAL NUMBER OF TAXA 28 6
NUMBER OF MAYFLY TAXA 4 6
NUMBER OF CADDISFLY TAXA 3 4
HUMBER OF STOMEFLY TAXA 0 0
PERCENT MAYFLY COMP. 15.9 0
PERCENT CADDISFLY COMP. 2.6 0
PERCENT CONTR. DOM. TAXON 1342 &
PERCENT ISOPOD, SMAIL, LEECH 24.5 0
PERCENT SURFACE AIR BREATHERS 15.9 4
TOTAL SCORE 26

HACRbIHVERTEBRATE COMMUNITY CATEGORY  FAIR
(MODERATELY
1MPAIRED)

—
n

FAIR
(MODERATELY
IMPAIRED)






Table 4. Water Chemistry Data for the North Branch Kawkawlin
River, Bay County, July 20, 1993.

Station 1 Station 2
N.Br. Kawkawlin R. N.Br. Kawkawlin R.

Test
Units 8 Mile Beaver

BOD 5 Day Carb 2 LC K 2 LE
mg/l

BOD 5 Day Total 2 LC 3 LC
mg/1l

coD 42 51
mg/1l

Nitrite 022 .013
mg N/1

Nitrate + Nitrite .63 .076
mg N/1

Ammonia .081 2
mg N/1

Kjeldahl Nitrogen 128 2= 1.39
mg N/1

Ortho Phosphate . 060 : 1772
mg P/1

Total Phosphorus e < .26
mg P/1

Suspended Solids 13 8
mg/1l

Total Dissolved Solids 220 290
mg/l

TOC 16 22

mg/1l
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MI/DNR/SWQ-94/026

MICHIGAN DEPARTMENT OF NATURAL RESOURCES
SURFACE WATER QUALITY DIVISION
DECEMBER, 1994

STAFF REPORT

A BIOLOGICAL SURVEY OF THE NORTH BRANCH KAWKAWLIN RIVER,
BAY COUNTY
JULY 20, 1893

As part of the nonpoint source surveillance activity, staff of
the Great Lakes and Environmental Assessment Section (GLEAS)
conducted a biological survey of the North Branch Kawkawlin
River. The biological survey was performed according to GLEAS
Procedure #51 (available upon request). Additional
macroinvertebrate and water chemistry data for the North Branch
Kawkawlin River have been reported by the EPA Environmental
Research Laboratory-Duluth Minnesota (Arthur, et al., 1992) and
MDNR (Lundgren, et al., 1992).

The objective of the biological survey was to evaluate the
current impact of land use practices on the fish and
macroinvertebrate community and physical habitat conditions of
the North Branch Kawkawlin River. The survey was also conducted
to generate follow-up biological data to fish kills reported May
24, 1989, April 30, 1990 and July 8, 1993.-

SUMMARY
Lo The locations of the biological sampling stations are shown in
Figure 1. Note the extensive wetland in the vicinity of
Stations 1 and 2.
2. Fish and macroinvertebrate community, physical habitat

and water chemistry data generated at these stations are
presented in Tables 1-4, respectively.

N The fish community was rated "good" (slightly impaired) at
both stations. A total of 8 fish taxa, which included 5 game
fish taxa, were found during the survey. The North Branch
Kawkawlin River is an important walleye spawning area (James
Baker, MDNR Fisheries Biologist-personal communication) and
also appeared to provide northern pike spawning habitat.
However, only five fish taxa were found at Station 2 compared

to seven taxa at Station 1 and the mud minnow (Umbra limi)

overwhelmingly dominated the fish community at Station 2. The
mud minnow is very tolerant to low dissolved oxygen
concentrations. :
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Kawkawlin River, July 21-August 1, 1993. Personal
Communication.

Lundgren, R., J. Rossio and R. Wood. 1992. Fixed Station
Monitoring, 1991 Annual Report. MDNR Report # MI/DNR/SWQ-
92/263.

Schrouder, K. 1993. North Branch Kawkawlin River July 8, 1993 Fish
Kill Report. Notes and References, July 8, 1993.
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Great Lakes and Environmental Assessment Section

Report by: Douglas F. Morse, Aquatic Biologist
Water Quality Appraisal Unit, North
Great Lakes and Environmental Assessment Section






Table 1A. Qualitative fish sampling resuits for North Branch
Kawkawlin River, Bay County, Michigan, July 20, 19€3.

8 Mi Rd Beaver Rd

TAXA STATION 1 STATION 2
Umbridae (mudminnows)

Umbra limi (Central mudminnow) 8 147
Esocidae (pikes)

Esox lucius (Northern Pike) 1
Ictaluridae (Bulihead, Catfish)

Ictalurus melas (Black bullhead) 1

|ctalurus nebulosus (Brown bullh.) 3
Aphredoderidae (pirate perch)

Aphredoderus sayanus (Pir. perch) 1 7
Centrarchidae (sunfish)

Lepomis cyanellus (Green sunfish) 48 5

Lepomis gibbosus (Pumpkinseed) 42 2
Percidae (perch)

Etheostoma exile (lowa darter) 2
TOTAL INDIVIDUALS 103 162
NUMBER OF ANCMALIES 0 0
SQUARE FOOT SAMPLED 3900 3250
DENSITY OF INDIVIDUALS (#/SF) 0.026 0.050

Table 1B. Fish metric evaluation of North Branch Kawkawlin River, Bay

County, Michigan, July 20, 1893.

STATION 1 STATION 2

METRIC Value Score Value Score
TOTAL NUMBER OF TAXA 4 3 5 3
NUMBER OF DARTER SPECIES 1 3 0 1
NUMBER OF SUNFISH SPECIES 2 5 2 5
NUMBER QF SUCKER SPECIES 0 1 0 1
PERCENT CARP, G.SUNFISH, W.SUCKER 486.6 1 3.1 5
PERCENT OMNIVORES 0.0 5 0.0 5
PERCENT INSECTIVO. CYPRINIDS 0.0 1 0.0 1
PERCENT PISCIVORES 0.0 1 0.6 1
DENSITY OF INDIVIDUALS 0.026 5 0.050 5
PERCENT ANOMALIES 0.0 5 0.0 5
TOTAL SCORE 30 32
FISH COMMUNITY CATEGORY GOOD GOOD

(SLIGHTLY (SLIGHTLY

IMPAIRED) IMPAIRED)






Table 2B. Macroinvertebrate metric evaluation of North Branch

Kawkawlin River, Bay County, Michigan, July 20, 1993.

SECOND ORDER STM SECOND ORDER STN

STATION 1 STATION 2
METRIC Value Score Value Score
TOTAL NUMBER OF TAXA 28 6 16 4
NUMBER OF MAYFLY TAXA “ & 0 0
NUMBER OF CADDISFLY TAXA 3 4 1 0
MUMBER OF STOMNEFLY TAXA 0 0 0 0
PERCENT MAYFLY COMP. 15.9 0 0.0 0
PERCENT CADDISFLY COMP. 2.6 1] 1.9 0
PERCENT CONTR. DOM. TAXON 13.2 6 19.1 6
PERCENT 1SOPOD, SNAIL, LEECH 24.5 0 24.8 0
PERCENT SURFACE AIR BREATHERS 15.9 4 21.0 2
TOTAL SCORE 26 12
MACROINVERTEBRATE COMMUNITY CATEGORY FAIR FAIR
(MODERATELY (MODERATELY

IMPAIRED) [MPAIRED)






Table 4. Water Chemistry Data for the North Branch Kawkawlin
River, Bay County, July 20, 1993.

Station 1 Station 2
N.Br. Kawkawlin R. N.Br. Kawkawlin R.

Test
Units 8 Mile Beaver

BOD 5 Day Carb 2 LC K 2 LcC
mg/1l

BOD 5 Day Total 2 1LC 3 Ic
mg/1l

COoD 42 51
mg/1l

Nitrite 022 «013
mg N/1

Nitrate + Nitrite .63 .076
mg N/1

Ammonia .081 .23
mg N/1

Kjeldahl Nitrogen 1.26 " G 1:39
mg N/1

Oortho Phosphate .060 wjil=d bk
mg P/1

Total Phosphorus #139 .26
mg P/1

Ssuspended Solids 13 8
mg/1l

Total Dissolved Solids 220 290
mg/1l

TOC 16 22

mg/1l






MI/DEQ/SWQ-96/018

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
SURFACE WATER QUALITY DIVISION
APRIL 1996

GLEAS Original
STAFF REPORT

BIOLOGICAL SURVEY OF SELECTED TRIBUTARIES OF THE KAWKAWLIN RIVER,
BAY COUNTY
SEPTEMBER 21, 1995

As part of the point and nonpoint source surveillance activities, staff of the Great Lakes and
Environmental Assessment Section (GLEAS) conducted a biological survey of selected
tributaries of the Kawkawlin River, Bay County. The biological survey was performed
according to GLEAS Procedure #51 (available upon request).

The objective of the biological survey was to evaluate the current impact of the land use
practices on the fish and macroinvertebrate community and physical habitat conditions of the
S. Branch Kawkawlin and N. Branch Kawkawlin Rivers and Culver Creek. This survey is
subsequent to planning and implementation projects in the S. Branch Kawkawlin River
watershed funded by Section 319 grants and the Federal PL-566 Watershed Protection
Program. Biological surveys have previously been conducted in the N. Branch Kawkawlin
River (Morse, 1994), S. Branch Kawkawlin River and Culver Creek (Masterson, 1987) and
the S. Branch Kawkawlin River (Benzie, 1990).

SUMMARY
i The locations of the biological sampling stations are shown in Figure 1.
2. Fish and macroinvertebrate community, physical habitat evaluation and water chemical data

are presented in Tables 1-4, respectively.

3 The fish community was rated "good" (slightly impaired) at both S. Branch Kawkawlin
River stations. A total of 20 fish taxa, which included 9 game fish taxa, were found. The
walleye were six inches long and the northern pike was 10 inches long, suggesting
successful use of the S. Branch Kawkawlin River by walleye and pike for reproduction.
The fish community was similar to that found in 1989 by Benzie (1990), however, 7 more
taxa were found in 1995, including walleye and two species of darters.
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Figure 1. Biological Survey Stations in the S. Branch Kawkawlin and N. Branch Kawkawlin Rivers, Sept. 20-21, 1995.
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Teble 1A. Qualilsiive fish samptss for the S. Br. Kawkawlin and N. Br. Kawkawlin Rivers, Bay County, Seplember 20, 1985,

STATION 1 STATION 3 STATION 4
S. Br. Kewkawdin R. S. Br. Kawkawiin R. N. Br. Kawkawdin R.

TAXA Beaver Rd. Meckinaw Rd. Chip Dr.
Amiidee (bowfins)

Amia calva (Bowfin) 2
Clupeldas (hatrings)

Dorosoma cepedianum (Gizz. shad) 47 20
Umbrides (mudminnows)

Umbra Hmi (Central mudminnow) 1 15
Esocidae (pikes)

Esox lucius (Northemn Pike) 1
Cyprinidse (minnows and carps)

Cyprinus carpio (Carp) 10

Notemnigonus crysoleucas (Golden) 3

Lindlus comulus (Commen shiner) 3

Pimephales notetus (Bluninose m.) 10 81
Calostomidas (suckers)

Calosiomus commersoni (W. sucker) 4
lctaluridae (Bullhead, Catfish)

Amelurus natalls (Yellow bullh.) 2 1

Noturus gyrinus (Tadpote madtom) 1
Aphredodaridae (pirate perch)

Aphredoderus sayanus (Plr. perch) 4 3 1
Canlrarchidae (sunfish)

Ambloplites rupestris (Rock bass) 1

Lepomis cyanelius (Green sunfish) 8 2

Lepomia gibbosus (Pumpkinseed) 37 19 5

Lepomis macrochius (Bluegill) 2 3

Pomaoxds nigromaculatus (Blck cr.) 1

Micropierus salmoldes (Lm. bass) 5 10
Percidae (perch)

Etheostoma nigrum (Johnny darter) 1 5 5

Percina maculata (Blackside d.) 4 1 3

Percina caprodes (Logperch) 1 1

Perca flavescens (Yellow psich) 1 1" 7

Stizosiedion vilreum v. (Walleye) 1 1
TOTAL INDIVIDUALS 142 186 26
NUMBER OF ANOMALIES 0 0 0
SQUARE FOOT SAMPLED 7200 9675 14700
DENSITY OF INDIVIDUALS (#/SF) 0.020 0.019 0.002

Table 1B. Qualitative fish samples for the S. Br. Kawkawlin and N. Br. Kswkawlin Rivers, Bay County, Seplember 20, 1985.

FIRST ORDER STN SECOND ORDER STN SECOND ORDER STN

STATION 1 STATION 2 STATION 4

METRIC Value Scofe Value Score Value
TOTAL NUMBER OF TAXA 18 5 15 5 9
NUMBER OF DARTER SPECIES 2 3 2 5 2
NUMBER OF SUNFISH SPECIES 3 5 4 5 2
NUMBER OF SUCKER SPECIES 1 3 0 1 0
PERCENT CARP, G.SUNFISH, W.SUCKER 15.492958 3 1.0752688 5 0
PERCENT OMNIVORES 50 1 61.280323 1 o}
PERCENT INSECTIVO. CYPRIMIDS 2.1128761 1 0 1 0
PERCENT PISCIVORES 5.6338028 5 11.827957 5 38.461538
DENSITY OF INDIMIDUALS 0.0187222 3 0.0192248 3 0.0017887
PERCENT ANOMALIES (e} 5 0 5 0
TOTAL SCORE M 36
FISH COMMUINITY CATEGORY GOOD GOOD Not Rated

(SUGHTLY (SUGHTLY

IMPAIRED) BAPAIRED)
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MOLLUSCA

Gasiropoda (snalls)
Campetoma 10
Fairissia (limpsf) ]
Helizoma 2
Lymnaea 3
Physa 7 4
Stiagnicola 5
Pelecypoda (bivalves)
Sphaeriidae (ctams)
Sphaerium 5 3
TOTAL INDIVIDUALS 98 108 79 98
Table 2B. Macroinvertebrale metric evaluation of selected Kawkawlin River Tributaries, Bay County, September 20, 1985.
FIRST ORDER STN FIRST ORDER STN SECOND ORDER STN SECOND ORDER STN
STATION 1 STATION 2 STATION 3 STATION 4
METRIC Value Score Value Score Value Score Value Score
TOTAL NUMBER OF TAXA 20 4 19 4 13 2 20 4
NUMBER OF MAYFLY TAXA 2 4 0 0 1 2 0 0
NUMBER OF CADDISFLY TAXA 1 0 0 0 1 0 2 2
NUMBER OF STONEFLY TAXA 0 0 0 0 0 0 0 0
PERCENT MAYFLY COMP. 3.08122449 0 0 0 1.265822785 0 [} 0
PERCENT CADDISFLY COMP. 1.020408163 0 0 0 6.329113924 0 9.183673469 0
PERCENT CONTR. DOM. TAXON 20.40818327 4 23.14814815 4  18.88734177 6 2551020408 4
PERCENT ISOPOD, SNAIL, LEECH 5.102040816 0 23.14814815 0 5083291139 0 15.30612245 0
PERCENT SURFACE AIR BREATHERS 51.02040816 0 57.40740741 1] 25.3164557 2  16.32653061 4
TOTAL SCORE 12 8 12 14
MACROINVERTEBRATE COMMUNITY FAIR POOCR FAIR FAIR
CATEGORY (MODERATELY (SEVERELY (MODERATELY (MODERATELY
IMPAIRED) IMPAIRED) IMPAIRED) IMPAIRED)
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MI/DEQ/WB-06/018

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
WATER BUREAU
FEBRUARY 2006

STAFF REPORT

A BIOLOGICAL AND CHEMICAL SURVEY OF THE KAWKAWLIN RIVER
BAY COUNTY, MICHIGAN
SEPTEMBER 2000

INTRODUCTION

Qualitative biological sampling of a selected station on the North Branch of the
Kawkawlin River and one station on Culver Creek was conducted by staff of the Surface
Water Assessment Section during September 2000. The biological surveys were
conducted according to the former Great Lakes and Environmental Assessment Section
(GLEAS) Procedure #51 (MDEQ, 1990). Water samples were collected and preserved
following appropriate procedures (MDNR, 1994) and transported to the Michigan
Department of Environmental Quality (MDEQ) Environmental |aboratory for chemical
analyses. The survey objectives were to document current conditions and assess
stream quality through biological, physical, and chemical evaluations.

The Kawkawlin River drains approximately 224 square miles of predominately
agricuitural land (MI/DEQ/SWQ-99/033). The North Branch of the Kawkawlin River near
Kawkawlin has a 7 day 10 year low flow of O cubic feet per second. Furthermore,
depending on the wind conditions of Saginaw Bay, the flow of the Kawkawlin River may
be reversed and water from Saginaw Bay will flow up the Kawkawlin River
(MI/DEQ/SWQ-99/033). The entire Kawkawlin River Watershed is located within the
Huron Erie Lake Plain (HELP) ecoregion (Omernik and Gallant, 1988). Biological
surveys were conducted, and water chemistry samples were collected at two stations
during this survey. Visual surveys of tributaries to the Kawkawlin River were conducted
at 51 additional locations. However, these locations were dry, stagnant or nonwadeable
and because of these conditions biological surveys were not conducted at these
locations.

SUMMARY

Locations of macroinvertebrate community sampling, physical habitat evaluations, and
chemical sampling are indicated in Figure 1. The macroinvertebrate community and
physical habitat data are presented in Tables 1 and 2, respectively. Water chemistry
data is presented in Table 3.

Rating of the macroinvertebrate communities was conducted using a scoring system
with a scale from +9 to -9. Stations with a score greater than or equal to +5 are
considered excellent. Stations with a score less than or equal to -5 are classified as
poor (severely impaired). Stations with a score of -4 through +4 are classified as
acceptable (moderately impaired).

Macroinvertebrate communities were evaluated at two stations during this survey. The
macroinvertebrate community of the North Branch of the Kawkawlin River at Beaver



LUIESAS 31 UM eyigey aige)s jo yoe) e
PUE "10p11i02 weals ay Buoje auoz ueledu Jo yoe) e ‘sasn PUB| pajeuiop Ajleinynaube

9B Jey) exe) Jo soussqe 8UL "iood jo Bunes |esano ue PaAIaoal pue pajuswnoop alam
SejelgalaAuIoinew UBIBI0] JO exe) |7 ‘Aanins sIyy buung (9661 ‘8310) (paJtedu
Ala1anas) Jood P31apIsuod sem jey) Ajunwwos (ea160j01q e Joddns 0] panunuos

831D 18AINg jo 1Bligey pue ‘ejoiq ‘Ayjenb 18lem ay) Bunaedw; Anueoyubis sem ey
48310 I8AInD 0] eys Buusjemap sulw e Jjo abieyosip ay; papodal (2861) uosliajsepy

10} Atessaoau saoeds SYoIU ayy apinoud jou ssop pue 1811y s|qe)s Bunsixa paianos sey

‘ Huawipas yo uoisodap SYL "spuag pue suny ‘sajyu 'sjood jo Apsiaaip sy Bunioe| ‘ainjeu
) ul'snosusbowoy Aiaa sem PUE jelIqeY Big8)S payoe Wesns ay| -pasedw Al@ielapowu
1B} PaJapIsuoD sem 1BARY umeymey) ay) jo YaUBIg YLION 8y Jo jenqey ay) ‘llelang

‘Aenb sajem poob jo 9AllBIIpUI B9 pinom jey) swsjuefio

‘Sellsippen jo exe) OMm] pue saijjfew jo exe) AN0J s19m siay) ‘1anamopy ‘aeAle| abpjw
PUe salyeswep ‘spodiydwe Aq pajeuiop sem PUE ‘| uones je ajqerdeaoe paJapisuoo
84 pinom jey) Ajunwuwon sleigausAuionew e PajuswnNoop 0oz i Aanins ay |

18AIY UIMESNMEY] [oUBIg JUON
‘Aanins siy; Buunp pajeniens jou sism S3IP0Qq J3jem 8say) Jo sauNWWos ysiy sy

(pasredwy Al@1esapow)

1€} Se pajel osje sem (z uonelg) peoy uojun HHON 1€ @819 usaing jo leliqey ay |
(pasiedu Aeresapouw) 1Iej se pajes sem (| uonels) peoy 18Aeag Je sanly uimexmiey
941 Jo youeug yuop sy jo IelqeY ayL “(yussoxa) gy o) (100d) g woyy sanjen

ur pabues yoiym ‘weysAs Buuoos e Buisn suone;s OM] 1B p3jenieas sem leligey weang

400d se pajes sem (z UONE}S) peoy uojun yuop je %8310 18AINY)
J0 Ajunwwon SleigsuanuloDew By pue 9|geidsdoe se pajes sem (1 uoneig) peoy



Nonpoint Source (NPS) Summary

Several general NPS concerns were identified during this survey including; a lack of
riparian buffer zones along many of the water bodies, and a substantial amount of
run-off originating from farm fields and field tiles contributing sediment and nutrients to
the streams. Furthermore, the predominance of agriculture within the watershed, field
tiles, and highly modified water bodies in this area of the state contribute to the highly
variable flow regimes observed during the survey. The elevated flows during wet events
in conjunction with the very low, 10 zero flows, during the summer periods limit the
biological integrity of the streams.

Water Chemistry Resulis

Water samples were collected at three locations, and the results of the sampling are
presented in Table 3. All three stations examined during this survey had nutrient levels,
including ammonia and total phosphorus present at levels exceeding the average values
and the range of values documented at reference sites within the HELP ecoregion
(Lundgren, 1994). The reference sites for the HELP ecoregion are located on the Au
Gres River and are sites that are considered to be minimatly impacted by anthropogenic
sources. The average value of total phosphorus in this ecoregion was 0.014 milligrams
per liter (mg/L) and the range of values was 0.009-0.019 mg/L. The average value of
ammonia nitrogen in this ecoregion was 0.016 mg/L and the range of values was
0.010-0.020 mg/L. The elevated levels of nutrients within the North and South Branches
of the Kawkawlin River and Culver Creek may in part be due to the predominance of
agricultural land within the watershed, the highly modified nature of tributaries to the
Kawkawlin River along with the narrow riparian zones associated with the water bodies.
No exceedance of Michigan's Water Quality Standards was documented during this
survey.

Fieldwork by: Nicole Vidales, Aguatic Biologist
Christine Thelen, Aquatic Biologist
Cheryl Summer, Aquatic Biologist

Report by: Dan Rockafellow, Aquatic Biologist
Lakes Erie and Huron Unit
Surface Water Assessment Section
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Fahle 1B, Macrainvertebzate menic evaluanion of the Kawkawlin River. Bay County

STATION 1 STATION 2
N Br Kawkawhin River Culser Creek
at Beaver Rd at North Union Rd
0°19:2000 91902000

METRIC Value Score Value Score
TOTAL NUMBIER OF TAXA 28 { 2] H
NUMBER OF MAYFLY TANA 4 1 0 -1
NUMBER OF CADDISFLY TAXA 2 0 0 -1
NUMBER OF STONEFLY TAXA 0 = 0 -1
PERCENT MAYFLY COMP. 8.42 -1 0.00 1
PLERCENT CADDISFLY COMP 4.21 ) 0.00 -1
PLERCENT DOMINANT TAXON 1574 1 3538 -1
PERCENTISOPOD, SNAIL. LEECH 1308 -1 35.:35 -1
PIERCENT SURE AIR BREATHERS 25.26 -1 10.10 0
[OTAL SCORLE 2 -7
MACROINV. COMMUNITY RATING ACCEP] POOR
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Table 3. Results of water chemistry analyses of grab samples collected from the Kawkawlin
River and Culver Creek in Bay County, September 19, 2000.

Station 2 Station 3
Culver Cr S. Br Kawkawlin
at N. Union Rd River at Frasier

Station 1
N. Br. Kawkawlin
River at Beaver

Parameter Units Road Road
Ammonia mg N/L 0.047 HT 0.046 HT 0.052 HT
Antimony ug/L K1.0 K1.0 K1.0
Arsenic pa/l 1.2 1.3 1.6
Barium pg/l 30 48 60
Boron port 35 87 73
Cadmium pg/l KO0.2 K0.2 KO0.2
Calcium mg/L 62.9 134 81.8
Chromium pg/l K1.0 K1.0 1.8
COoD mg/L 51 22 26
Conductivity umho/cm 493 991 898
Copper pg/L K1.0 20 19
Hardness mg/L 225 480 300
Iron pa/L 72 130 220
Lead pa/l K 1.6 K1.0 9.4
Lithium pa/l K10 K10 K10
Magnesium mag/L 16.7 35 22.8
Manganese pg/l 186 BT 63
Mercury pg/l K 0.2 K02 K0.2
Molybdenum pg/l K 25 K25 K25
Nickel pg/L 5.3 7.9 19
Nitrate + Nitrite mag/L 0.023 HT 6.6 HT PARUBAT
Nitrogen-Kjeldahl mg/L 1.22HT 0.80 HT 1.08 HT
Ortho Phosphate mag/L 0.061 0.054 0.033
Phosphorus-Total ~— mg/L 0.105 HT 0.078 HT C.123 HT
Potassium mg/L 3.82 418 26
Selenium pg/l K1.0 1.3 K1.0
Silver pg/L KO0.5 KO.5 K05
Sodium ma/L 12.3 27.3 62.8
Suspended Solids  mg/L 8 K 4 50
Dissolved Solids mag/l 370 710 580
Thallium pg/L K2.0 K20 K20
TOC mg/L 21 74 8.6
Vanadium pg/l K10 K10 K10

K = Not detected at noted concentration
HT = Sample holding time was exceeded






MI/DEQ/WB-07/043
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
WATER BUREAU
APRIL 2007

STAFF REPORT

SWAS Original

A BIOLOGICAL AND CHEMICAL SURVEY OF SELECTED TRIBUTARIES TO
SAGINAW BAY: ARENAC, BAY, AND TUSCOLA COUNTIES
MICHIGAN, AUGUST 2005

INTRODUCTION

Qualitative biological sampling of selected tributaries lo Saginaw Bay was conducted by staff of
the Surface Water Assessment Section during August 2005. The survey objectives were 1o
document current conditions and assess stream quality through biological, physical, and
chemical evaluations. The biological surveys were conducted according to the former Great
Lakes and Environmental Assessment Section (GLEAS) Procedure #51 (MDEQ, 2002). Water
samples were collected and preserved following appropriate procedures (MDNR, 1994) and
transported to the Michigan Department of Environmental Quality (MDEQ) Environmental

Laboratory for chemical analyses.

Many of the tributaries to Saginaw Bay that were evaluated during this survey have had
historical and on-going impacts to water quality due to the intensive agricultural use of the land
within the watershed. Improper land use practices and channelization of the tributaries in this
intensively farmed region were primarily responsible for the impaired physical habitat conditions
that were observed during a biological survey in 1990 (Morse, 1992).

All streams surveyed during this survey were located within the Huron Erie Lake Plain (HELP)
ecoregion (Omernik and Gallant, 1988) and all streams are managed for a warm water fishery.
The following tributaries to Saginaw Bay were examined during this survey: Pine River,
Saganing River, Selleck Drain, Pinconning River, Johnson Drain, Railroad Drain, Kawkawlin
River, North West Drain, and the Wiscoggin Drain. Biological surveys were conducted and
water chemistry samples were collected at 12 stations. An additional 4 water samples were
collected at other locations during this survey (Appendix A). Visual assessments of the
Quanicassee River, Tebo Drain, Gregory Drain and White Feather Creek were also conducted
but due to a dry stream channel and/or stagnant conditions biological surveys were not

conducted at these locations.

SUMMARY

Locations of macroinvertebrate community sampling, physical habitat evaluations, and chemical
sampling are indicated in Figure 1. The macroinvertebrate community and physical habitat data

are presented in Tables 1 and 2, respectively. Water chemistry data is presented in Table 3.

Rating of the macroinvertebrate communities was conducted using a scoring system with a
scale from +9 to -9. Stations with a score greater than or equal to +5 are considered excellent.
Stations with a score less than or equal to -5 are classified as poor (severely impaired).
Stations with a score of -4 through +4 are classified as acceptable (moderately impaired).

Macroinvertebrate communities were evaluated at 12 stations throughout the Saginaw Bay
Watershed during this survey. The macroinvertebrate community was rated as excellent at 1
station, acceptable at 8 survey locations, and the 5 remaining stations received a rating of poor.
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The North Branch of the Pine River was also evaluated at Arenac State Road (Station 2),
downstream from the Standish WWTP. The Middle Branch of the Pine River converges with the
North Branch just upstream from the road crossing. At the time of the survey, the Middle
Branch was not flowing and could be characterized as standing pools of water containing prolific
amounts of cladophora. The macroinvertebrate community of the North Branch was rated as
excellent and contained a diverse and well-balanced assemblage of aquatic insects,
representing 27 taxa. Mayflies.and caddisflies were identified at this location and are indicative
of good water quality. The physical habitat was considered marginal (moderately impaired) and
is, in part, a reflection of the total lack of a riparian zone and no vegetative protection due to a
golf course along both stream banks. During this survey the discharge from the Standish
WWTP did not appear to be impacting the biological community of the North Branch of the Pine
River. Visual observations were conducted from Station 2 downstream to Saginaw Bay. The
flows appeared to be very minimal and influenced by the wind on Saginaw Bay. Aquatic
vegetation and a limited amount of algae was present along the stream edges; however, the

growths were not praolific in nature.

Saganing River

The Saganing River was surveyed at Worth Road (Station 3) to determine the current condition
of the stream. The stream flows within this water body were minimal with an estimated flow of 1
cubic foot per second or less. Several visual observations were made upstream of the survey
location to further evaluate the heavy agricultural areas of the watershed. Historically, many of
the tributaries appeared to have been channelized to facilitate better drainage of the
surrounding landscape. Many of the areas upstream of Interstate 75 were either dry or
stagnant. The macroinvertebrate community was rated acceptable, and contained 2 different
taxa of caddisfliies and 4 taxa of mayflies. The physical habitat of this stream was rated as good
(slightly impaired) and there was a fair amount of gravel and cobble upstream of the Worth
Road Bridge. The riparian zone consisted of mowed yards along both streamn banks, offering
minimal protection from the surrounding land uses. Based upon this data, when the Saganing
River has flowing water, it is capable of supporling a macroinvertebrate community that would

be considered acceptable.

Selleck Drain

The macroinvertebrate community and physical habitat of Selleck Drain was evaluated at
Arenac State Road (Station 4) because there was no existing biological or habitat information
regarding this ditch. The entire stretch of this stream has been channelized to drain water from
the surrounding land and there was a minimal amount of flow present in the stream at the time
of the survey. The macroinvertebrate community was rated as poor and was composed of 14
taxa of aquatic organisms. No mayfiies, caddisflies, or stoneflies were identified at this location.
The majority of the organisms identified would be classified as tolerant and/or surface
dependant organisms. The physical habitat was rated as marginal and did not provide the
necessary stable habitat to support a healthy, diverse assemblage of aquatic organisms. Atthe
survey location, the stream had been channelized and there were 10-12 foot high banks along
the ditch from historic dredging operations. Upstream from the survey location, the woody
vegetation along the ditch bank had been treated with herbicide to aid in the maintenance of the
ditch. Considering the limit amount of available habitat within this water body and the highly
modified nature of the system, it is unlikely that the biological community will improve.

Pinconning River

The Pinconning River arises from a series of smaller drains in the intensively farmed area along
the weslern edge of Saginaw Bay. The entire Pinconning River, with the exception of the
hottom 2.2 miles of the river, is considered intermittent in nature, and does not contain flow

3
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Lower Kawkawlin River

The physical habitat and the macroinvertebrate community of the Lower Kawkawlin River were
not evaluated during this survey due fo the size and depth of the Kawkawlin River in the lower
reaches. The former GLEAS Procedure #51 can only be used to evaluate the physical habitat
and macroinvertebrate communities of wadeable streams. Therefore, water samples were
collected at Euclid Road (Station 13) and analyzed for multiple parameters to aid in the
development of water-quality based effluent limits, if needed. No exceedance of the Michigan
Water Quality Standards was documented during this survey in the lower reach of the
Kawkawlin River. At the time of the visual observation and sample collection, the Kawkawlin
River was flowing upstream due to the effect of wind on Saginaw Bay.

Kawkawlin River

The Kawkawlin River has been included in the ncnattainment list because previous work has
documented low dissolved oxygen levels that do not attain the water quality standard for a warm
water stream. The Kawkawlin River Watershed drains approximately 224 square miles of
predominately agricultural land northwest of Bay City (MDEQ, 1998). The soils in the lower
reaches of the watershed have low infiltration rates and are only able to absorb 1 to 2 inches of
water per hour. Therefore, the system is dependent upon runoff water to sustain flow during the
summer months. Because of this soil characteristic the 7 day 10 year low flow of the North
Branch of the Kawkawlin River near Kawkawlin is 0 cubic feet per second. The flow duration
curve for the Kawkawlin River denotes highly variable flows derived almost entirely from surface

runoff (MDEQ, 1999).

in general, the headwater reaches of the Kawkawlin River have been straightened and dredged
to facilitate the rapid drainage of water during rain events. Evidence of recent drain
maintenance activities were observed at several locations during this survey. The water that
was in the river channel typically was very turbid, and there was not much discernable flow at
any location during this survey. The riparian zones along the Kawkawlin River were typically
very narrow and provided minimal benefit to the river during rain events. Bank scour was
evident at all survey locations and would be anticipated due to the highly variable flow regime of
this river. However, the bank scour tended to be less severe in the upper reaches of the
watershed when compared to the lower reaches of the Kawkawlin River.

Biological surveys were conducted at 2 locations on the North Branch of the Kawkawlin River
and at 2 locations on the main branch of the Kawkawlin River to evaluate the integrity of the
biological communities. The macroinvertebrate community of the North Branch of the
Kawkawlin River at 8 Mile Road (Station 9) was considered poor and dominated by surface air
breathing organisms. The habitat was considered good, slightly impaired despite the absence
of a desirable riparian zone. The lack of observable flow at this location coupled with the high
suspended solid load created poor conditions for a desirable macroinvertebrate community.
The physical habitat that may have been available for macroinvertebrates was covered by a
layer of silts thereby reducing the benefit of the habitat. Downsiream, the North Branch of the
Kawkawlin River was again evaluated at Beaver Road (Station 10). Previcusly, in 1893 the
macroinvertebrate community at this location received a rating of fair (moderately impaired)
(Morse, 1994) and a rating of acceptable in 2000 (Rockafellow, 2006). This location continued
to support a minimally acceptable macroinvertebrate community that was dominated by tolerant
organisms; however, several mayflies and caddisflies were also identified at this location.

Two biological surveys were also conducted on the main branch of the Kawkawlin River. The
biological community and habitat was evaluated at Wheeler Road (Station 11). The river at this
location contained a very high level of suspended solids that was measured at 25 mg/L. This
was the most elevated level of suspended solids documented at any location during this survey.
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Wiscoqgin Drain

The Wiscoggin Drain arises from several agricultural drains in the predominately agricultural
area south of Unionville and enters Saginaw Bay at the Fish Point State Wildlife Area. The
drain was evaluated at 2 locations to determine the current condition of the drain. The
Wiscoggin Drain at Dickerson Road (Station 15) supported a macroinvertebrate community that
was considered acceptable and the habitat was rated as good, slightly impaired. Further
downstream at Huron Line Road (Station 16) the water body continued to support a
macroinvertebrate community that was considered acceptable and the habitat was rated as
marginal. Both of these survey locations were in heavily agricultural areas and at both locations
the stream had been straightened and dredged to facilitate the drainage of water. The banks of

the drain lacked any woody vegetation such as shrubs or trees.

Visual Observations

Visual observations were conducted at several locations on the Tebo Drain, Gregory Drain, and
White Feather Creek. These water bodies have been highly modified fo effectively drain water
from the surrounding land and at the time of observation the channels were dry. Therefore,
based upon the intermittent nature of these water bodies, it is unlikely that they will ever support
a desirable biological community. Visual observations were also conducted at several locations
on the Quanicassee River. The lower reaches of this river were influenced by water levels in
the Bay, and at the time of the survey had water. However, a short ways upstream from the
Bay the channel was dry. In areas where waler was in the channel, there was a heavy growth
of duckweed on the water surface and there was no observable flow. Farmers in the area were
using water from the Quanicassee River to irrigate potato crops in the immediate vicinity.

Water Samples

Water samples were collected at 16 survey locations, and the resuits of the sampling are
presented in Table 3. All stations examined during this survey had nutrient levels, including
ammonia and/or total phosphorus present at levels exceeding the range of values documented
at reference sites within the HELP ecoregion (Lundgren, 1994). The Saganing River, Johnson
Drain, Railroad Drain, Kawkawlin River at Wheeler Road, and the Pinconning River had levels
of total dissolved solids that exceeded the standard as established by the Part 4 Water Quality
Standards, Rule 323.1051. Further sampling of these water bodies may be warranled to further
characterize the potential source, and major constituents of the total dissolved solids.

Fieldwork by: Dan Rockafellow, Aquatic Biologist
Seth Wright, Student Assistant
Surface Water Assessment Section

Report by: Dan Rockafellow, Aquatic Biologist
Surface Water Assessment Section
Water Bureau
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Tazble 1A. Qualitative macroinvertebrate sampling results for selected stations on tributaries 10 Saginaw Bay, Azenac, Bay, and Tuscala Countes,

August 2005.

N B Pine River N B Pine River Saganing River Selleck Drain
Foceco Rd. Arenac State Rd. Worth Rd. Arenac State Rd.
8/15/2005 B(15/2005 8/16/2005 8/16/2005

TAXA STATION 1 STATION 2 STATION 3 STATION 4

ANNELIDA (segmented worms)
Hirudinea (Jeeches) 4
Oligochaeta {(worms)
ARTHROPODA
Crustacea
Amphipoda (scuds)
Decapoda (crayfish)
Isopoda (sowbugs) 20
Arechnoidea
Hydracarina 2 1
Insecta
Ephemeroptera (mayllies)
Baetidae
Caenidae
Ephemeridae
Heptapeniidae 3
QOdonata
Anisoptera (dragonflies)
Acshnidae 2
Gomphidae 2
Libellulidae 1 1
Zygopiera (damselflies)
Calopterygidac
Plecoptera (stoneflies)
Perlidae
Hemiptera (true bugs)
Belostomatidae 4
Corixidae 14 15
Gerridae 2 15
Nepidae 1
Notonectidae
Megaloptera
Corydalidae (dobson flies)
Trichoptera (caddisflies)}
Brachycentridae 1
Helicopsychidac
Hydropsychidae
Leptoceridae
Limnephilidae 2
Molannidae
Coleoptera (beetles)
Gyrimdae (adults)
Haliplidae (adults) 6 2
Dryopidae 2
Elmidae
Diptera (flies)
Athericidae 2
Ceratopogonidae
Chironomidze
Culicidae
Dixidae
Tipulidae
MOLLUSCA
Gastropoda (snails)
Ancylidae (limpets) !
Lymnaeidae 10
Physidae 2 15
Planorbidae
Pelecypoda (bivalves)
Sphaeriidae (clams) 1 2
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TOTAL INDIVIDUALS 95 96 103 94
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Table 14 (cont ). Qualitative macroinvertebrate sampling results for selecied stations on iributasies to Saginaw Bay. Arcnac, Bay. and Tuscola Counties, August 2003,
Johason Drain N B Kawkawlin River N B Kawkawlin River Kawkawlin River
E of Tower Beach RA/N of Almeda Beach Rd § Mile Rd Beaver Rd Wheeler Rd
B/ 16/2005 8/16/2005 8/:6/2005 8/17/2005

TAXA STATION 7 STATION & STATION 10 STATION 1}

ANNELIDA (segmenled worms)
Hirudinea {leeches)
Oligochaera {(worms)

ARTHROPODA
Crustacea

Amphipoda (scuds)

Decapoda {erayfish)

Isopoda (sowbugs)
Arachnoidea

Hydrzcarina 5

Insecta

Ephemeroptera (mayllies)
Baetidae
Caenidac 2 &
Heplageniidse
Odonsta
Anisoptera {drogenflies}
Aeshnidae
Cordulegastridae
Libellulidae
Zygopiera (Gamseltlies)
Calopterygidac
Coenagriomdae
Hemiptera (true bugs)
Belostomatidae
Curixidac
Gerridae E
Mesoveliidae 1
Nepidae 1
Notoncetidac
Megalopiera
Sialicae (alder lics)
Trichoptera [caddisflies)
Limnephilidae
Coleoptera (beetles)
Dwvtiscidace (lotal)
Gyrinidae (aduls}
Haliplidae {adults)
Elinidac
Diptera {fiies)
Ceratopogonidae
Chironomidae
Culicidae

MOLLUSCA

Gastropoda (snails)
Lymmaeidae
Physidae
Plenorbidae
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TOTAL INDIVIDUALS 114 101 97 97

Tzble 1B (cont). Macroinverebrate metric valuation of selected stations on tributaries to Saginaw Bay, Arenac, Bay, and Tuscola Countics, August 2005,

Johnson Drain N B Kawkawiin River N B Kawkawlin River Kawkawlin River
E of Tower Beach RA/N of Almeda Beach Rd, 8 Mile Rd. Beaver Rd Wheeler Rd.
8/16/2003 8/16/2005 8/16/2005 §/17/2005
STATION 7 STATION @ STATION 10 STATION 12
METRIC Value Score Value Score Value Score VYaluc Score
TOTAL NUMBER OF TAXA 21 o] 26 0 23 4] 0 O
NUMBER OF MAYFLY TAXA 1 -1 3 U 2 0 3 -1
NUMBER OF CADDISFLY TAXA 0 -1 1 Bl ! -1 1 -1
NUMBER OF STONEFLY TAXA 0 -1 ] -1 o -1 0 1
PERCENT MAYFLY COMP. 0.88 -1 3196 4] 1031 -1 B.2: -1
PERCENT CADDISFLY COMP 0.90 -1 c.99 -1 515 ] 1.03 -1
PERCENT DOMINANT TAXON 13.16 1 12.30 0 1346 1 30.93 -1
PERCENT ISOPOD, SNAILL, LEECH ing -1 16.80 i 21.a5 -1 .00 1
PERCENT SURF. AIR BREATHERS 1596 -1 31.68 -] 21.65 o 40.21 -1
TOTAL SCORE 6 -6 3 -5
POOR POOR ACCEPT. POOR

MACROINV. COMMUNITY RATING
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Teble 1B (cont.). Macroinvertebrate metric evaluation of selected starions on Iributaries to Saginaw Bay, Arenac, Bay, and Tuscola Counties, August 2005.

Kawkawlin River Northwest Drain Wiscoggin Drain Wiscoggin Drain
/s Culver Creek M-25 Dickerson Rd. Loomis Rd.
8/17/2005 8/17/2005 8/17/2005 8/17/2005
STATION 12 STATION 14 STATION 15 STATION 16
METRIC Value Score Value Score Value Score Value Score
TOTAL NUMBER OF TAXA 26 0 20 0 21 1 28 0
NUMBER OF MAYFLY TAXA 3 0 3 1 2 1 I -1
NUMBER OF CADDISFLY TAXA 2 0 1 -1 1 -1 & 0
NUMBER OF STONEFLY TAXA 0 -1 0 -1 0 -1 0 -1
PERCENT MAYFLY COMP. 19.09 0 13.33 -1 14.02 -1 .97 -1
PERCENT CADDISFLY COMP, 3.64 0 5.71 0 1.87 -1 5.66 0
PERCENT DOMINANT TAXON 13.64 1 23.81 -1 14.02 1 14.15 1
PERCENT ISOPOD, SNAIL, LEECH 3.09 0 20.95 -1 27.10 -1 16.04 -1
PERCENT SURF. AJR BREATHERS 32.73 -1 3524 -1 34,58 -1 37.74 -1
TOTAL SCORE -1 -5 -3 -4
ACCEPT. POOR ACCEPT. ACCEPT.

MACROINV. COMMUNITY RATING
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Table 2 (cont.). Habitat evaluation for selected stations on tributaries to Saginaw Bay, Arenac, Bay , and Tuscola Countics, August 2005,

N B Kawkawlin River

N B Kawkawlin River

Kawkawlin River

Kawkawlin River

Northwest Drzin

8 Mile Rd Beaver Rd Wheeler Rd. dfs Culver Creek M-25
GLIDE/FOOL GLIDE/POCL GLIDEPOOL GLIDEPOOL GLIDE/POOL
STATION ¢ STATION 10 STATION 11 STATION 12 STATION 14
HABITAT METRIC
Substrate and Insiream Cover
Epifaunal Substrate/ Avail Cowve 7 3 3 8 3
Embeddedness®
Velocity/Depth Regime*
Pool Substrate Characterization’® 16 15 9 4 3
Pool Varability** 15 15 12 18 8
Channel Morphology
Sediment Depaosition 12 11 7 9 17
Flow Starus - Maint. Flow Volu 3 9 7 9 9
Flow Status - Flashiness 3 2 2 2 7
Channel Alteration 19 15 19 20 ]
Frequency of Riffles/Bends*
Channel Sinuosity** 13 1 13 14 [¢]
Riparian and Bank Structure
Bank Srability (L) 6 6 4 (i o
Bank Stability (R) G & 2 3 7
Vegetative Protection (L) 3 3 3 9 3
Vegetarive Protection (R) 3 § 8 9 5
Riparian Veyg. Zone Width (L) 2 5 3 it 1
Riparian Veg. Zone Width (R) 2 3 7 10 1
TOTAL SCORE (200): 118 124 101 144 77
HABITAT RATING: GOOD GOOD MARGINAL GOOD MARGINAL
(SLIGHTLY (SLIGHTLY (MODERATELY (SLIGHTLY {MODERATELY
IMPAIRED) IMPAIRED) [IMPAIRED) IMPAIRED) IMPAIRED)
Note: Individual metrics may bester describe conditians directly aifecting the biological community while the Habitat Rating describes
the general riverine environment at the site(s).
Date: B/16/2005 8/16/2005 8/17/2005 8/17,2605 3172005
Weather: Sunny Sunny Sunpy Suany Sunny
Air Temperzture: 85 Deg. F. 85 Deg. F. 80 Deg F. 85 Deg. F. 36 Deg. F.
Water Terperature: 78 Deg F. 72 Beg F. 42 Deg. F. 69 Deg. F. 72 Deg. F.
Ave. Stream Width: 34 Feet 30 Feet 25 Feet 30 Feet 12 Feet
Ave. Stream Depth: 1 Feet [.5 Feet 1.5 Feet L5 Feet 0.3 Feet
Surface Velocity: 0.2 Fr/Sec. 0.1 FL/Sec. 02 Fr.!Sec. 0:2 FuiSec. 0.1 FtiSec
Estimated Flow: 48 CFS§ 4.5 CFS 7.5 CFS 9 GFE 0.6 CFs
Sueam Modifications: None Dredged None None Dredged
Nuisance Plants (Y/N): N N N N N
Report Number:
STORET No.: 90263 50262 50009 60283 790133
Stream Name: N B Kawkawlin River N B Kawkawlin River Kawkawlin River Kawkawlin River Northwest Drain
Road Crossing/Location: § Mile Rd Beaver Rd Wheeler Rd. dfs Cujver Creek M-25
County Code: 09 09 09 09 79
TRS: I5NOE |12 15NIME3S 14NO3EOL L4NC4E IS 14NOTEL4
Latitude (dd): 43.71472 43.66361 436356 436175 43.60667
Longitude {(dd): -34.054 -83.96472 -84.0661 -83.9953 -83.604448
Ecoregion: HELP HELP HELP HELP HELP
Stream Type: Warnnwaler Warmweater Warmwaier Warnnvater Warmwater
USGS Basin Code: 4080162 4080102 3080102 4080102 4080102

* Applies only to Riffle/Run stream

Surveys

** Applies only 10 Giide/Pool stream Surveys

COMMENTS:
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Table 3 (continued). Water chemistry data for selected tributaries to Saginaw Bay, August 2005,

Station 5 Station 6 Station 12

Finconning R Pinconning R Kawkawlin R
Parameter Units at Water St Pinconning Rd  d/s Culver Crk
Alkalinity-Bicarbonate  mg/L 343 180 202
Alkalinity-Carbonate mg/L ND ND ND
Alkalinity (CaC03) mg/L 343 180 202
Chloride mg/L 284 192 107
Sulfate mg/L 45 71 18
COoD mg/L. 48 30 26
T. Dissolved Solids mg/L 1000 690 460
Kjeldahl Nitrogen ma/L. 1.5 0.603 0.656
Total Phosphorus mg/L 0.319 0.564 0.081
Nitrite mg/L 0.049 0.007 0.011
Ortho Phosphate mg/L 0.188 0.42 0.04
Conductance umhos 1585 1144 769
pH pH 7.46 8.1 7.86
Suspended Solids mg/L 4 ND 4
TOC mg/L 17 9.8 8.8
Ammonia mg/L 0.516 ND U ND U
Nitrate + Nitrite mg/L 0.241 0.026 0.077
Mercury pg/L ND ND ND
Arsenic Hg/L 2.7 2 2
Barium Ha/l 67 30 39
Cadmium pa/l ND ND ND
Chromium Ha/L ND ND ND
Copper pg/L 1.4 1.6 1.8
Lead po/l ND ND ND
Selenium pa/l ND ND ND
Silver pg/L ND ND ND
Zing ug/l ND 19 ND

ND = Result was not detected at the reporting limit,
U = The analyte was not detected between the reporting limit and the MDL,



