
MI/DEQ/WB-09/026 
 
 

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
WATER BUREAU 

MARCH 2009 
 

STAFF REPORT 
 

A BIOLOGICAL AND SEDIMENT SURVEY OF SITES IN THE MONA LAKE WATERSHED 
MUSKEGON COUNTY 

JUNE 5-6, 2007 AND JULY 9, 2008 
 
 

INTRODUCTION 
 
Staff of the Michigan Department of Environmental Quality’s (MDEQ) Surface Water Assessment 
Section (SWAS) conducted a qualitative biological and habitat survey of the Mona Lake watershed 
located in Muskegon County on June 5-6, 2007.  Sampling stations were located in wadeable 
segments of Black Creek and Little Black Creek and their tributaries (Table 1 and Figure 1).  The 
objective of this survey was to qualitatively characterize the biotic integrity of macroinvertebrate 
communities with respect to existing habitat conditions at selected sites throughout the Mona Lake 
watershed.  Surveys were performed according to the MDEQ rapid bioassesment protocol, 
Procedure 51 (MDEQ, 1990), at 10 stations in wadeable segments of Little Black Creek and Black 
Creek.  Surface water and stream sediment samples were collected at several additional locations on 
Black Creek, Little Black Creek, and Peck Street Drain on July 9, 2008, and were submitted to the 
MDEQ, Environmental Laboratory, for analysis (Table 1 and Figure 2).   
 
Two site selection methods were used to assess the Mona Lake watershed in 2007: 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 5 stations 
throughout the Mona Lake watershed.  In addition to probabilistic monitoring, 5 sites within the 
Mona Lake watershed were selected for targeted monitoring to fulfill specific monitoring requests, 
assess known or potential areas of concern, collect information and assess attainment of Michigan 
Water Quality Standards (WQS) from areas where historic survey information was lacking, or to 
collect information related to National Pollutant Discharge Elimination System (NPDES) permits. 
 
Macroinvertebrate community and habitat surveys were performed following Procedure 51 (MDEQ, 
1990).  Water and sediment samples were collected at 8 locations and were preserved according to 
MDEQ protocol (Michigan Department of Natural Resources [MDNR], 1994).  All samples were 
submitted to the MDEQ, Environmental Laboratory, for analysis.   
 
Table 1 lists all sites visited and the type of work done at each site.  Survey and site visit locations 
are presented in Figures 1 and 2.  Macroinvertebrate community ratings and habitat evaluations are 
given in Tables 2A and 2B and Table 3, respectively.  Result of sediment and water chemistry 
analyses are presented in Tables 4, 5, and 6.   
 
OBJECTIVES 
 
The specific objectives of this survey were to: 
 

• Assess the current status/condition of individual waters and determine attainment of 
Michigan WQS. 

• Support water quality-based effluent limit development for NPDES permits. 
• Identify potential nonpoint source pollution problems. 



• Evaluate general water quality trends in the watershed. 
• Satisfy monitoring requests submitted by external and internal customers. 

 
WATERSHED DESCRIPTION 
 

 The Mona Lake watershed is located in the north-central part of the Lower Peninsula and drains over 
75 square miles of land.  Two major tributaries, Black Creek and Little Black Creek, flow directly into 
Mona Lake before it empties into Lake Michigan.  The glacial aquifer is composed mostly of lacustrine 
sand and gravel with some glacial outwash and till soils.  The watershed is included in the Southern 
Michigan Northern Indiana Till Plains (SMNITP) ecoregion.  Much of the land area of the watershed is 
used for agricultural and urban purposes.  The lower watershed, which includes Little Black Creek, is 
largely urban and industrial.  The middle portion is mostly central hardwood forest, and the upper 
portion of the watershed is primarily used for agricultural purposes.  The flow patterns and hydrology of 
the upper watershed was considerably altered by the construction of the Muskegon County Metro 
Wastewater Management System (WWMS) in the early to mid-1970s. 

  
 Black Creek 
 

Black Creek is a designated coldwater stream in the SMNITP ecoregion.  The creek flows into Mona 
Lake, which drains to Lake Michigan.  The watershed of Black Creek is dominated by sandy soils.  The 
headwaters of the creek are now an extensive network of maintained drains created when the 
Muskegon Metro WWMS, an 11,000-acre land application system, was constructed in the early to  
mid-1970s.  The WWMS’s outfall 002 effluent is a significant portion of the stream flow at the upper end 
of the system where it discharges into the Muskegon Newaygo Drain.   
 
There are a number of sites with historically contaminated groundwater along the creek between Wolf 
Lake and Mill Iron Roads.  Control measures taken by the WWMS and cleanup efforts at a former 
chemical manufacturing site, and other sites along the creek, have dramatically reduced the input of 
toxicants to the creek.   
 
Fish consumption advisories (FCA) were issued for Black Creek based on Polychlorinated Biphenyl 
(PCB) concentrations in carp and white sucker that were collected in 1987 near the mouth of the creek. 
Since SWAS staff is not aware of any PCB contamination issues in the creek, it is possible that the 
advisory may be more reflective of influences from potamodromous fish than from point source inputs 
to Black Creek.  The FCA was still in place in 2008.   
 
Black Creek is listed in the 2008 Sections 303(d), 305(b), and 314 Integrated Report (LeSage and 
Smith, 2008) for impairments in the coldwater fishery and fish consumption designated use categories.  
A Total Maximum Daily Load (TMDL) document was produced in 2003 for the reaches of Black Creek 
not meeting the coldwater fishery designated use (MDEQ, 2003a).  Black Creek is not actively 
managed as a trout stream by the MDNR, Fisheries Division, and the absence of a coldwater fishery is 
discussed in previous survey reports (Walker, 2000 and 2002b).  A TMDL to address the fish 
consumption impairment (due to PCB in fish tissue) is scheduled for 2010.    
 
Little Black Creek 
 
Little Black Creek is a first order, coldwater stream that flows into Mona Lake from the north.  Much 
of the watershed of Little Black Creek is urbanized with a number of industries, contaminated sites, 
and developments on or adjacent to the creek.  Chemical and biological degradation of the creek 
has been documented since the late 1970s.  Several SWAS reports have detailed the past 
problems and subsequent cleanup efforts in Little Black Creek (see Table 7).   
 
Little Black Creek is listed in the 2008 Sections 303(d), 305(b), and 314 Integrated Report (LeSage 
and Smith, 2008) for impairments in the coldwater fishery and other indigenous aquatic life and wildlife 
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designated use categories.  A TMDL document was produced in 2003 for the reaches of Little Black 
Creek not meeting WQS (MDEQ, 2003b).   
 
SUMMARY 
 
Benthic Macroinvertebrates 
 
The macroinvertebrate community (MC) was evaluated at 10 locations in the Mona Lake watershed 
in 2007 (Tables 2A and 2B and Figure 1).  The qualitative MC data is rated based on the total score 
of 9 metrics rating either poor (-9 to -5), acceptable (-4 to +4), or excellent (+5 to +9).  Ratings of 
excellent and acceptable are considered to be meeting WQS.  The MC in Black Creek rated 
excellent at 6 stations (Stations 1-6) and acceptable at 1 station (Station 7) indicating that the water 
quality is meeting the applicable requirements of the WQS.  The MC in Little Black Creek rated 
acceptable at 2 stations (Stations 10 and 14) and poor at 1 station (Station 11).  Total number of 
taxa for the 10 stations ranged from 14 to 31 (Table 2b).  Metric scores for these sites ranged from -
5 to +8 (Table 2b).   
 
The MCs of Black Creek and its tributaries rated acceptable to excellent at Stations 1 through 7 with 22 
to 31 taxa found at each station (Tables 2A and 2B).  Black Creek and Muskegon Newaygo Drain 
stations scored in the upper end of the excellent score range; from +6 to +8.  Stoneflies were found at 
all 6 stations, and there was a general similarity in 
the distribution and abundance of the 
macroinvertebrate taxa found at each station.  The 
station at Hall Drain (Station 7) scored near the 
lower end of the acceptable range (-3).  This large 
discrepancy in MC scores is likely due to habitat 
and channel morphology differences between the 
excellent stations and the acceptable station at Hall 
Drain where the channel is dredged, straightened, 
and actively maintained by the county WWMS. 
 
The MCs of Little Black Creek rated poor to 
acceptable at Stations 10, 11, and 14 with 14 to 
18 taxa found at each station (Tables 2A and 
2B).  Little Black Creek stations scored in the 
high poor to low acceptable range; from -5 to +1. 
Macroinvertebrate diversity and abundance were 
generally low at all 3 Little Black Creek stations.  
Invertebrates in the order Ephemeroptera and 
Trichoptera were rare and Plecoptera were 
absent, while tolerant taxa (Oligochaeta, 
Isopoda, Amphipoda, and Chironomidae) 
dominated macroinvertebrate samples.   
 
 
Station 11, located in Johnny O. Harris Park on Summit Avenue, scored poor in 1996 and 2001 
biosurveys.  While other sites in Little Black Creek have shown improvement over time, the MC at 
Station 11 remains impacted for reasons described in the habitat section.     
 
Toxic pollutants from upstream sources (i.e., former industrial and superfund sites) have prompted 
signs in the park to advise the public to stay out of the creek (see photo above).  Walker (2002a) did 
a thorough investigation of water and sediment chemistry in Little Black Creek and concluded that 
both the number and concentrations of metals and organic chemicals found in the sediments 
strongly suggest that some sediments are contaminated enough to affect biological communities in 
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the creek.  It was also noted that cadmium in both the water column and the sediments appeared to 
most strongly affect the water quality of Little Black Creek. 
 
Stratified Random Sample Results 
 
Although all probabilistic sites scored acceptable, it is estimated that the true proportion of stream 
miles in the Mona Lake watershed supporting the other indigenous aquatic life designated use 
component of Rule 323.1100(1)(e) of Michigan’s WQS is between 55% (the lower 95% confidence 
limit) and 100%.  This estimate is based on the results of randomly sampling only 5 sites in the 
Mona Lake watershed.   
 
Habitat Status 
 
Habitat quality was assessed at 7 locations in Black Creek and 3 locations in Little Black Creek in 
2007 (Table 1 and Figure 1).  Qualitative habitat results are provided in Table 3.  Overall habitat 
quality in the watershed was rated good (slightly impaired) with the exception of Station 11 (see 
photo below) on Little Black Creek which rated marginal (moderately impaired).  Sand was the 
dominant substrate throughout the watershed with the majority of functional habitat in the form of 
woody debris and overhanging vegetation.   
 

 
Habitat conditions at Station 7 (Hall Drain) were unique among other sites in the Black Creek 
watershed in that the channel is deep, uniform in shape, and has steep banks without mature 
vegetation as opposed to other stations that were not as deep or deeply dredged.  These unique 
conditions are due to the fact that the stream channel at Station 7 was created in the mid-1970s 
when the headwaters of Black Creek were moved, dredged, and channelized to accommodate the 
construction of the Muskegon County WWMS. 
 
While habitat scores continue to improve at Station 11 on Little Black Creek, it continues to score 
lower than both upstream and downstream sites.  Despite modest instream habitat improvements in 
the last decade, the MC remains degraded at Johnny O. Harris Park.  This suggests that chemical 
contamination, in addition to characteristics such as less than desirable instream and riparian 
habitat, are causative factors in the degraded MC at Station 11. 
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Excessive sand accumulation was a habitat characteristic common to all the sites visited.  Sand had 
essentially filled in the stream channel and pools except at the bends or where large wood debris 
(LWD) created scour holes.  The result is a channel that is generally wide, flat, and relatively featureless 
for much of each creek’s length.  LWD was the only hard substrate present at these stations; much of 
which was buried or deeply embedded in the deep sand deposits.  The LWD causes changes in the 
water flow patterns and directions and this increases the variety (velocity/depth combinations, scour 
holes/runs, etc.) and amount of different habitats present.  No cobble or gravel substrates were seen at 
the 10 stations evaluated for habitat.   
 
Sediment and Surface Water Chemistry 
 
Sediment samples were collected at 2 locations on Black Creek in 2007; 1 upstream (Wolf Lake 
Road) and 1 downstream (Mill Iron Road) of several Superfund sites (e.g., Thermo-Chem, Bofors-
Nobel, and SCA Independent Landfill) located along Black Creek (Figure 2 and Table 4).  Stream 
sediments and surface water samples were also collected in 2008 from Little Black Creek and Peck 
Street Drain to investigate possible sources of PCBs and metals to the watershed and monitor 
concentrations of these parameters over time (Figure 2 and Table 5). 
 
To help interpret these sediment metals data, selected metals data were compared to published effect 
levels.  A variety of sediment effect screening concentration values are in the literature.  MacDonald et 
al. (2000) summarized some of these values and derived consensus-based, sediment probable effect 
concentration (PEC) reference values for 8 metals and several other contaminants.  MacDonald’s PEC 
values synthesize the severe effect levels, toxic effect levels, etc., from selected articles and provide 
estimated concentrations where adverse biological effects would probably occur.  A threshold effect 
concentration (TEC) was also derived.  The TEC represents concentrations below which one would not 
expect to find toxic responses.  Chemicals with concentrations between the TEC and PEC could 
contribute to adverse biologic effects due to the aggregate toxic effect, which is analogous to a sum of 
fractional toxic levels, resulting from the presence of a number of chemicals.   
 
Metals concentrations were considerably higher at the Getty Street location (Station 13), which is 
directly downstream of the former Peerless Plating site, than sites upstream (Station 14) or downstream 
(Station 12).  In 2001, Walker (2002b) found zinc and arsenic concentrations in the sediment above the 
TEC at these same locations.  While most metals analyzed were above the mean concentration 
values for the SMNITP ecoregion, they were all below the TEC and exhibited an overall decreasing 
trend over time.  These observations suggest that metals concentrations are declining in the sediments 
at these locations.   
 
Surface water chemistry results from Little Black Creek (Table 6) show metals concentrations are at 
levels similar to those found in 1996 (Walker 2000) and 2001 (Walker 2002a). 
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Station # Waterbody Location R/T Lat. Long.
P51 

Macros
P51 

Habitat
Water 
Chem.

Sediment 
Chem.

Macro 
Rating

Habitat 
Rating

1 Black Creek d/s US 31 R 43.1879 -86.2049 X X 8 Good
2 Black Creek Broadway Ave. R 43.2013 -86.1653 X X 7 Good
3 Black Creek Mill Iron Rd. R 43.2046 -86.1547 X X X 6 Good
4 Black Creek Wolf Lake Rd. R 43.2069 -86.1065 X X X 6 Good
5 Black Creek Evanston Ave. R 43.2158 -86.0952 X X 6 Good
6 Muskegon-Newaygo Drain Sullivan Rd. T 43.2294 -86.0479 X X 7 Good
7 Hall Drain Apple Ave. T 43.2353 -85.9929 X X -3 Good
8 Peck Street Drain Airline Hwy. T 43.1896 -86.2456 X X - -
9 Little Black Creek Hoyt St. (below MH Park) T 43.1873 -86.2431 X X - -

10 Little Black Creek Airline Hwy. T 43.1928 -86.2375 X X X X -4 Good
11 Little Black Creek E. Summit Ave. T 43.1983 -86.2306 X X -5 Marginal
12 Little Black Creek Broadway Ave. T 43.2011 -86.2287 X X - -
13 Little Black Creek Getty St. T 43.2042 -86.2243 X X - -
14 Little Black Creek Roberts St. T 43.2043 -86.2247 X X X X 1 Good  

       
Table 1.  2007-2008 Mona Lake watershed physical, chemical, and biological monitoring locations.  R=Random  T=Targeted. 
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Figure 1.  Procedure 51 macroinvertebrate and habitat sampling stations in the Mona Lake watershed, Muskegon County; June 5-6, 2007.
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Figure 2.  Sediment and water chemistry sampling stations in the Mona Lake watershed, Muskegon County; June 5-6, 2007 and July 9, 2008. 



 

Table 2A. Qualitative macroinvertebrate sampling results for selected tributaries of Mona Lake, Muskegon County; June 5-6, 2007.

STATION 1 STATION 2 STATION 3 STATION 4
Black Creek Black Creek Black Creek Black Creek

US-131 Broadway Ave Mill Iron Road Wolf Lake Road
6/6/2007 6/6/2007 6/5/2007 6/5/2007

TAXA
PLATYHELMINTHES (flatworms)
  Turbellaria 1
ANNELIDA (segmented worms)
  Oligochaeta (worms) 2 34 6
ARTHROPODA
  Crustacea
    Amphipoda (scuds) 19 44 12 52
    Decapoda (crayfish) 1 1
    Isopoda (sowbugs) 9 10 1 1
  Arachnoidea
    Hydracarina 1
Insecta
  Ephemeroptera (mayflies)
    Baetidae 40 38 10 12
    Caenidae 1 2 1 1
    Heptageniidae 8 10 8 6
    Isonychiidae 21 9 21 1
  Odonata 
    Anisoptera (dragonflies)
      Aeshnidae 4 1 1
      Gomphidae 3 1 1
    Zygoptera (damselflies)
      Calopterygidae 4 1 1
  Plecoptera (stoneflies)
    Perlidae 3 12 8 9
    Perlodidae 13 3 12 6
    Pteronarcyidae 1 1
  Hemiptera (true bugs)
    Corixidae 4
  Megaloptera
    Corydalidae (dobson flies) 1 1 1
  Trichoptera (caddisflies)
    Brachycentridae 29 56 56 28
    Hydropsychidae 22 29 20 27
    Lepidostomatidae 1 1 1
    Leptoceridae 19 3 1 2
    Limnephilidae 3 7 4 8
    Phryganeidae 1 3 1
    Uenoidae 1
  Coleoptera (beetles)
    Gyrinidae (adults) 1 1
    Haliplidae (adults) 1 2
    Elmidae 6 3 6 3
  Diptera (flies)
    Athericidae 1
    Ceratopogonidae 5 3
    Chironomidae 19 30 72 67
    Culicidae 1
    Simuliidae 28 35 14 2
    Tabanidae 1
    Tipulidae 1 1
MOLLUSCA
  Gastropoda (snails)
    Hydrobiidae 1
    Lymnaeidae 1
    Physidae 1
    Planorbidae 1 1
  Pelecypoda (bivalves)
    Sphaeriidae (clams) 2 2 3

TOTAL INDIVIDUALS 252 320 290 251  
 

 



 

Table 2B. Macroinvertebrate metric evaluation of selected tributaries of Mona Lake, Muskegon County; June 5-6, 2007.

STATION 1 STATION 2 STATION 3 STATION 4
Black Creek Black Creek Black Creek Black Creek

US-131 Broadway Ave Mill Iron Road Wolf Lake Road
6/6/2007 6/6/2007 6/5/2007 6/5/2007

METRIC     Value     Score     Value     Score     Value     Score     Value     Score

TOTAL NUMBER OF TAXA 22 0 30 1 25 1 31 1
NUMBER OF MAYFLY TAXA 4 1 4 1 4 1 4 1
NUMBER OF CADDISFLY TAXA 6 1 6 1 5 1 6 1
NUMBER OF STONEFLY TAXA 3 1 2 1 2 1 3 1
PERCENT MAYFLY COMP. 27.78 1 18.44 0 13.79 0 7.97 0
PERCENT CADDISFLY COMP. 29.76 1 30.94 1 28.28 0 26.69 0
PERCENT DOMINANT TAXON 15.87 1 17.50 1 24.83 0 26.69 0
PERCENT ISOPOD, SNAIL, LEECH 3.97 1 4.06 0 0.34 1 0.80 1
PERCENT SURF. AIR BREATHERS 0.40 1 1.56 1 0.00 1 1.59 1

TOTAL SCORE 8 7 6 6

MACROINV. COMMUNITY RATING EXCELLENT EXCELLENT EXCELLENT EXCELLENT

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Table 2A (cont.). Qualitative macroinvertebrate sampling results for selected tributaries of Mona Lake, Muskegon County; June 5-6, 2007.

STATION 5 STATION 6 STATION 7 STATION 10
Black Creek Muskegon - Newaygo Drain Hall Drain Little Black Creek

Evanston Road Sullivan Road Apple Avenue Airline Road
6/5/2007 6/5/2007 6/5/2007 6/6/2007

TAXA
ANNELIDA (segmented worms)
  Oligochaeta (worms) 19 2 3 25
ARTHROPODA
  Crustacea
    Amphipoda (scuds) 34 78 12 23
    Decapoda (crayfish) 1 2 1 1
    Isopoda (sowbugs) 1 24 149
  Arachnoidea
    Hydracarina 5 1
Insecta
  Ephemeroptera (mayflies)
    Baetidae 3 17 1 17
    Caenidae 4 1 15
    Ephemeridae 1 4
    Heptageniidae 7
    Isonychiidae 17 62
    Leptophlebiidae 1
  Odonata 
    Anisoptera (dragonflies)
      Aeshnidae 8 1
      Gomphidae 2 1 1
    Zygoptera (damselflies)
      Calopterygidae 3 3 1
      Coenagrionidae 2 1 2
  Plecoptera (stoneflies)
    Perlidae 14 12
    Perlodidae 1
    Pteronarcyidae 1 1
  Hemiptera (true bugs)
    Corixidae 4 2 28 1
    Gerridae 1
    Notonectidae 1
    Veliidae 1 1 1
  Megaloptera
    Corydalidae (dobson flies) 1 1
  Trichoptera (caddisflies)
    Brachycentridae 58 24
    Hydropsychidae 7 3
    Hydroptilidae 1
    Leptoceridae 3 5
    Limnephilidae 1 2 3
    Phryganeidae 3 6 2
  Coleoptera (beetles)
    Gyrinidae (adults) 1 1
    Haliplidae (adults) 1 2
    Hydrophilidae (total) 1
    Psephenidae (adults) 1
    Elmidae 9 6 37
  Diptera (flies)
    Ceratopogonidae 4 8 1
    Chironomidae 48 6 178 53
    Dixidae 1
    Simuliidae 3 3 1
    Tipulidae 3 1
MOLLUSCA
  Gastropoda (snails)
    Physidae 3 4 9
    Planorbidae 1 1
  Pelecypoda (bivalves)
    Sphaeriidae (clams) 13 1

TOTAL INDIVIDUALS 269 261 328 288  

 



 

Table 2B (cont.). Macroinvertebrate metric evaluation of selected tributaries of Mona Lake, Muskegon County; June 5-6, 2007.

STATION 5 STATION 6 STATION 7 STATION 10
Black Creek Muskegon - Newaygo Drain Hall Drain Little Black Creek

Evanston Road Sullivan Road Apple Avenue Airline Road
6/5/2007 6/5/2007 6/5/2007 6/6/2007

METRIC     Value     Score     Value     Score     Value     Score     Value     Score

TOTAL NUMBER OF TAXA 29 1 29 1 24 0 17 0
NUMBER OF MAYFLY TAXA 5 1 4 1 3 0 1 0
NUMBER OF CADDISFLY TAXA 5 1 5 1 3 0 0 -1
NUMBER OF STONEFLY TAXA 3 1 2 1 0 -1 0 -1
PERCENT MAYFLY COMP. 11.90 0 31.03 1 6.10 0 5.90 0
PERCENT CADDISFLY COMP. 26.77 0 15.33 0 1.83 -1 0.00 -1
PERCENT DOMINANT TAXON 21.56 0 29.89 0 54.27 -1 51.74 -1
PERCENT ISOPOD, SNAIL, LEECH 1.12 1 0.38 1 8.84 0 55.21 -1
PERCENT SURF. AIR BREATHERS 2.23 1 1.92 1 9.76 0 1.39 1

TOTAL SCORE 6 7 -3 -4

MACROINV. COMMUNITY RATING EXCELLENT EXCELLENT ACCEPT. ACCEPT.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Table 2A (cont.). Qualitative macroinvertebrate sampling results for selected tributaries of Mona Lake, Muskegon County; June 5-6, 2007.

STATION 11 STATION 14
Little Black Creek Little Black Creek
Summit Avenue Roberts Street

6/6/2007 6/6/2007
TAXA
ANNELIDA (segmented worms)
  Hirudinea (leeches) 2
  Oligochaeta (worms) 288 10
ARTHROPODA
  Crustacea
    Amphipoda (scuds) 14 66
    Decapoda (crayfish) 1
    Isopoda (sowbugs) 21 1
  Arachnoidea
    Hydracarina 1
Insecta
  Ephemeroptera (mayflies)
    Baetidae 4 32
  Odonata 
    Zygoptera (damselflies)
      Calopterygidae 1 1
  Hemiptera (true bugs)
    Corixidae 1
  Trichoptera (caddisflies)
    Brachycentridae 1
    Hydropsychidae 1
    Lepidostomatidae 1
    Leptoceridae 1
    Limnephilidae 1
    Molannidae 1
  Coleoptera (beetles)
    Gyrinidae (adults) 1
    Hydrophilidae (total) 1
  Diptera (flies)
    Athericidae 1
    Chironomidae 36 241
    Tipulidae 1
MOLLUSCA
  Gastropoda (snails)
    Physidae 2 4
    Planorbidae 1 2
  Pelecypoda (bivalves)
    Sphaeriidae (clams) 1 2

TOTAL INDIVIDUALS 374 368  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Table 2B (cont.). Macroinvertebrate metric evaluation of selected tributaries of Mona Lake, Muskegon County; June 5-6, 2007.

STATION 11 STATION 14 
Little Black Creek Little Black Creek
Summit Avenue Roberts Street

6/6/2007 6/6/2007

METRIC     Value     Score     Value     Score
TOTAL NUMBER OF TAXA 14 0 18 1
NUMBER OF MAYFLY TAXA 1 -1 1 0
NUMBER OF CADDISFLY TAXA 0 -1 6 1
NUMBER OF STONEFLY TAXA 0 -1 0 -1
PERCENT MAYFLY COMP. 1.07 -1 8.70 0
PERCENT CADDISFLY COMP. 0.00 -1 1.63 -1
PERCENT DOMINANT TAXON 77.01 -1 65.49 -1
PERCENT ISOPOD, SNAIL, LEECH 6.95 0 1.90 1
PERCENT SURF. AIR BREATHERS 0.53 1 0.27 1

TOTAL SCORE -5 1

MACROINV. COMMUNITY RATING POOR ACCEPT.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
Table 3. Habitat evaluation for selected tributaries of Mona Lake, Muskegon County; June 5-6, 2007.

STATION 1 STATION 2 STATION 3 STATION 4 STATION 5
Black Creek Black Creek Black Creek Black Creek Black Creek

US-131 Broadway Avenue Mill Iron Road Wolf Lake Road Evanston Road
GLIDE/POOL GLIDE/POOL GLIDE/POOL GLIDE/POOL GLIDE/POOL

HABITAT METRIC
Substrate and Instream Cover

Epifaunal Substrate/ Avail Cover (20) 12 13 8 7 8
Embeddedness (20)*
Velocity/Depth Regime (20)*
Pool Substrate Characterization (20)** 12 12 7 6 6
Pool Variability (20)** 11 11 8 5 6

Channel Morphology
Sediment Deposition (20) 14 9 7 10 7
Flow Status - Maint. Flow Volume (10) 10 10 10 10 9
Flow Status - Flashiness (10) 6 9 5 5 7
Channel Alteration (20) 12 16 16 12 18
Frequency of Riffles/Bends (20)*
Channel Sinuosity (20)** 5 13 8 9 12

Riparian and Bank Structure
Bank Stability (L) (10) 6 8 6 7 6
Bank Stability (R) (10) 6 8 6 7 6
Vegetative Protection (L) (10) 5 8 9 8 9
Vegetative Protection (R) (10) 5 6 9 6 4
Riparian Veg. Zone Width (L) (10) 10 7 9 9 9
Riparian Veg. Zone Width (R) (10) 10 10 9 4 2

TOTAL SCORE (200): 124 140 117 105 109

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 community while the Habitat Rating
describes the general riverine environment at the site(s).

Date: 6/6/2007 6/6/2007 6/5/2007 6/5/2007 6/5/2007
Weather: Sunny Sunny Partly Cloudy Partly Cloudy Rainy
Air Temperature: 65 Deg. F. 60 Deg. F. 58 Deg. F. 60 Deg. F. 60 Deg. F.
Water Temperature: 54 Deg. F. 54 Deg. F. 56 Deg. F. 56 Deg. F. 56 Deg. F.
Ave. Stream Width: 48 Feet 20 Feet 35 Feet 30 Feet 30 Feet
Ave. Stream Depth: 0.75 Feet 2.5 Feet 1 Feet 1 Feet 1 Feet
Surface Velocity: 0.75 Ft./Sec. 1 Ft./Sec. 0.5 Ft./Sec. 0.5 Ft./Sec. 0.5 Ft./Sec.
Estimated Flow: 27 CFS 50 CFS 17.5 CFS 15 CFS 15 CFS
Stream Modifications: Dredged None None Relocated None
Nuisance Plants (Y/N): N N N N N
Report Number:

STORET No.: 610759 610496 610140 610494 610176
Stream Name: Black Creek Black Creek Black Creek Black Creek Black Creek
Road Crossing/Location: US-131 Broadway Avenue Mill Iron Road Wolf Lake Road Evanston Road
County Code: 61 61 61 61 61
TRS: 09N16W10 09N16W02 09N16W01 10N15W33 10N15W33

Latitude (dd): 43.1879 43.2013 43.2046 43.2068477 43.2158073
Longitude (dd): -86.2049 -86.1657 -86.1547 -86.1064909 -86.0950138
Ecoregion: SMNITP SMNITP SMNITP SMNITP SMNITP
Stream Type: Coldwater Coldwater Coldwater Coldwater Coldwater

USGS Basin Code: 4060101 4060101 4060101 4060101 4060101

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

 
 
 

 



 

 
Table 3 (cont.). Habitat evaluation for selected tributaries of Mona Lake, Muskegon County; June 5-6, 2007.

STATION 6 STATION 7 STATION 10 STATION 11 STATION 14
Muskegon - Newaygo Drain Hall Drain Little Black Creek Little Black Creek Little Black Creek

Sullivan Road Apple Avenue Airline Road Summit Avenue Roberts Street
GLIDE/POOL GLIDE/POOL GLIDE/POOL GLIDE/POOL GLIDE/POOL

HABITAT METRIC
Substrate and Instream Cover

Epifaunal Substrate/ Avail Cover (20) 11 7 14 12 10
Embeddedness (20)*
Velocity/Depth Regime (20)*
Pool Substrate Characterization (20)** 11 11 14 10 14
Pool Variability (20)** 7 2 15 4 10

Channel Morphology
Sediment Deposition (20) 13 12 13 6 11
Flow Status - Maint. Flow Volume (10) 10 9 9 9 10
Flow Status - Flashiness (10) 6 9 8 8 9
Channel Alteration (20) 18 9 11 7 18
Frequency of Riffles/Bends (20)*
Channel Sinuosity (20)** 16 3 5 7 14

Riparian and Bank Structure
Bank Stability (L) (10) 10 9 7 8 9
Bank Stability (R) (10) 10 9 7 8 9
Vegetative Protection (L) (10) 10 6 2 4 9
Vegetative Protection (R) (10) 10 5 2 4 9
Riparian Veg. Zone Width (L) (10) 10 9 1 4 9
Riparian Veg. Zone Width (R) (10) 10 8 1 3 9

TOTAL SCORE (200): 152 108 109 94 150

HABITAT RATING: GOOD GOOD GOOD MARGINAL GOOD
(SLIGHTLY (SLIGHTLY (SLIGHTLY (MODERATELY (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: 6/5/2007 6/5/2007 6/6/2007 6/6/2007 6/6/2007
Weather: Cloudy Cloudy Sunny Sunny Sunny
Air Temperature: 60 Deg. F. 60 Deg. F. 70 Deg. F. 92 Deg. F. 75 Deg. F.
Water Temperature: 55 Deg. F. 55 Deg. F. 60 Deg. F. 56 Deg. F. 56 Deg. F.
Ave. Stream Width: 30 Feet 33 Feet 10 Feet 15 Feet 7 Feet
Ave. Stream Depth: 0.05 Feet 1.5 Feet 1.5 Feet 0.5 Feet 0.3 Feet
Surface Velocity: 0.75 Ft./Sec. 0.5 Ft./Sec. 1 Ft./Sec. 0.5 Ft./Sec. 0.5 Ft./Sec.
Estimated Flow: 1.125 CFS 24.75 CFS 15 CFS 3.75 CFS 1.05 CFS
Stream Modifications: None Dredged, Relocated Dredged Dredged None
Nuisance Plants (Y/N): N N N N N
Report Number:

STORET No.: 610758 610757 610487 610484 610480
Stream Name: kegon - Newaygo Drain Hall Drain Little Black Creek Little Black Creek Little Black Creek
Road Crossing/Location: Sullivan Road Apple Avenue Airline Road Summit Avenue Roberts Street
County Code: 61 61 61 61
TRS: 10N15W26 10N14W20 09N16W05 09N16W05 10N16W33

Latitude (dd): 43.229391 43.23526 43.1928 43.1983 43.208059
Longitude (dd): -86.047925 -86.992891 -86.2375 -86.2306 -86.214726
Ecoregion: SMNITP SMNITP SMNITP SMNITP SMNITP
Stream Type: Coldwate

61

r Coldwater Coldwater Coldwater Coldwater

USGS Basin Code: 4060101 4060101 4060101 4060101 4060101

* Applies only to Riffle/Run stream Surveys

 
 
 
 
 

 



 

 
Table 4. Sediment chemistry results for Black Creek, Muskegon County; June 5-6, 2007.

Station STATION 3 STATION 4
Stream Name Black Creek Black Creek

Location Mill Iron Rd. Wolf Lake Rd.
STORET ID # 610140 610494

PARAMETER UNITS TEC PEC
4,4'-DDD ug/Kg dry - - Not Detected Not Detected
4,4'-DDE ug/Kg dry - - Not Detected Not Detected
4,4'-DDT ug/Kg dry - - Not Detected Not Detected
a-BHC ug/Kg dry - - Not Detected Not Detected
a-Chlordane ug/Kg dry - - Not Detected Not Detected
Aldrin ug/Kg dry - - Not Detected Not Detected
Aroclor 1016 ug/Kg dry - - Not Detected Not Detected
Aroclor 1221 ug/Kg dry - - Not Detected Not Detected
Aroclor 1232 ug/Kg dry - - Not Detected Not Detected
Aroclor 1242 ug/Kg dry - - Not Detected Not Detected
Aroclor 1248 ug/Kg dry - - Not Detected Not Detected
Aroclor 1254 ug/Kg dry - - Not Detected Not Detected
Aroclor 1260 ug/Kg dry - - Not Detected Not Detected
Aroclor 1262 ug/Kg dry - - Not Detected Not Detected
Aroclor 1268 ug/Kg dry - - Not Detected Not Detected
b-BHC ug/Kg dry - - Not Detected Not Detected
d-BHC ug/Kg dry - - Not Detected Not Detected
Dieldrin ug/Kg dry - - Not Detected Not Detected
Endosulfan I ug/Kg dry - - Not Detected Not Detected
Endosulfan II ug/Kg dry - - Not Detected Not Detected
Endosulfan sulfate ug/Kg dry - - Not Detected Not Detected
Endrin ug/Kg dry - - Not Detected Not Detected
Endrin aldehyde ug/Kg dry - - Not Detected Not Detected
Endrin ketone ug/Kg dry - - Not Detected Not Detected
g-BHC (Lindane) ug/Kg dry - - Not Detected Not Detected
g-Chlordane ug/Kg dry - - Not Detected Not Detected
Heptachlor ug/Kg dry - - Not Detected Not Detected
Heptachlor epoxide ug/Kg dry - - Not Detected Not Detected
Hexabromobenzene ug/Kg dry - - Not Detected Not Detected
Methoxychlor ug/Kg dry - - Not Detected Not Detected
Mirex ug/Kg dry - - Not Detected Not Detected
PBB (BP-6) ug/Kg dry - - Not Detected Not Detected
Toxaphene ug/Kg dry - - Not Detected Not Detected
Silver mg/Kg dry - - Not Detected Not Detected
Arsenic mg/Kg dry 9.79 33 5.3 8.1
Barium mg/Kg dry - - 54 85
Cadmium mg/Kg dry 0.99 4.98 0.32 0.50
Chromium mg/Kg dry 43.4 111 8.6 12
Copper mg/Kg dry 31.6 149 6.5 9.7
Mercury mg/Kg dry - - Not Detected Not Detected
Lead mg/Kg dry 35.8 128 8.9 13
Selenium mg/Kg dry - - 0.71 1.0
Zinc mg/Kg dry 121 459 37 63
% Total Solids % - - 33.9 26.1  

 
 
 
 
 
 
 
 
 
 
 
 

 



 

Table 5. Sediment chemistry results for Little Black Creek and Peck St. Drain, Muskegon County; July 9,2008

Station STATION 8 STATION 9 STATION 10 STATION 12 STATION 13 STATION 14
Stream Name Peck St. Drain Little Black Creek Little Black Creek Little Black Creek Little Black Creek Little Black Creek

Location Airline Hwy. Hoyt St. Airline Hwy Broadway Ave. Getty St. Roberts St.
STORET ID #

PARAMETER UNITS TEC PEC

PCB Congeners
Aroclor 1016 ug/Kg dry - - Not Detected Not Detected Not Detected - - -
Aroclor 1221 ug/Kg dry - - Not Detected Not Detected Not Detected - - -
Aroclor 1232 ug/Kg dry - - Not Detected Not Detected Not Detected - - -
Aroclor 1242 ug/Kg dry - - Not Detected Not Detected Not Detected - - -
Aroclor 1248 ug/Kg dry - - Not Detected Not Detected Not Detected - - -
Aroclor 1254 ug/Kg dry - - 120 590 590 - - -
Aroclor 1260 ug/Kg dry - - Not Detected Not Detected Not Detected - - -
Aroclor 1262 ug/Kg dry - - Not Detected Not Detected Not Detected - - -
Aroclor 1268 ug/Kg dry - - Not Detected Not Detected Not Detected - - -

Metals
Silver mg/Kg dry - - - - - Not Detected 0.48 0.3
Arsenic mg/Kg dry 9.79 33 - - - 2 6.4 2.9
Barium mg/Kg dry - - - - - 38 150 47
Cadmium mg/Kg dry 0.99 4.98 - - - 2.9 22 0.37
Chromium mg/Kg dry 43.4 111 - - - 17 88 31
Copper mg/Kg dry 31.6 149 - - - 21 63 9.1
Mercury mg/Kg dry - - - - - Not Detected Not Detected Not Detected
Lead mg/Kg dry 35.8 128 - - - 46 130 27
Selenium mg/Kg dry - - - - - 0.48 2 0.83
Zinc mg/Kg dry 121 459 - - - 110 380 68
% Total Solids % - - 67.1 34.3 27.2 67.8 24.8 44.4

 



 

Table 6. Surface water chemistry results for Little Black Creek and Peck St. Drain, Muskegon County; July 9, 2008

Station STATION 8 STATION 9 STATION 10 STATION 12 STATION 13 STATION 14
Stream Name Peck St. Drain Little Black Creek Little Black Creek Little Black Creek Little Black Creek Little Black Creek

Location Airline Hwy. Hoyt St. Airline Hwy Broadway Ave. Getty St. Roberts St.
STORET ID #

PARAMETER UNITS

PCB Congeners
Aroclor 1016 ug/L Not Detected Not Detected Not Detected - - -
Aroclor 1221 ug/L Not Detected Not Detected Not Detected - - -
Aroclor 1232 ug/L Not Detected Not Detected Not Detected - - -
Aroclor 1242 ug/L Not Detected Not Detected Not Detected - - -
Aroclor 1248 ug/L Not Detected Not Detected Not Detected - - -
Aroclor 1254 ug/L Not Detected Not Detected Not Detected - - -
Aroclor 1260 ug/L Not Detected Not Detected Not Detected - - -
Aroclor 1262 ug/L Not Detected Not Detected Not Detected - - -
Aroclor 1268 ug/L Not Detected Not Detected Not Detected - - -

Metals
Silver µg/L Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected
Arsenic µg/L Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected
Barium µg/L 55 57 59 56 48 46
Cadmium µg/L Not Detected Not Detected 0.28 Not Detected Not Detected Not Detected
Chromium µg/L Not Detected 2.8 3.4 4.2 6.2 1.7
Copper µg/L Not Detected 1.5 2 1.5 1.5 1.4
Mercury µg/L Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected
Lead µg/L 1.1 1.4 2.6 1.3 1.4 1.5
Selenium µg/L Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected
Zinc µg/L Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected  

 

 



 

Report Title Report# 
Final Report of Michigan Bureau of Water Management's Investigation of the Sediments and Benthic Communities of Mona, White and 
Muskegon Lakes, Muskegon County, Michigan 1972 

002540 

Water quality and biological survey of Little Black Creek, 1977 002870 
A Biological Evaluation of Landfill leachate on Black Creek, Muskegon County, Michigan, May 13, 1980 003690 
Little Black Creek Inspection, May 17, 1985, Muskegon County 004870 
Black Creek/Muskegon County/Pre-Fish Stocking Evaluation Survey, March 27, 1986 005040 
Mona Lake Loading and the Sullivan Road Pump Station Discharge. 022920 
Report of a Water Quality Site Visit at Mosquito Creek and Black Creek Muskegon County, Michigan September 9-10, 1986 025645 
Fish Taint Studies, Mona Lake, Muskegon Lake, White Lake, Pere Marquette Lake, Manistee Lake and Betsie Lake. 146620 
Big and Little Black Creek Fish Taint Studies Muskegon County, Michigan October, 1977 146631 
Report of an In-lab, Static Toxicity Evaluation Conducted at East Shore Chemical All Outfall No. 610162 Muskegon County Muskegon, 
Michigan April 24-26, 1979 

MI/DNR/SWQ-91/256 

Mona, White and Muskegon Lakes in Muskegon County, Michigan, The 1950's to the 1980's. MI/DNR/SWQ-92/261 
Biological and Chemical Survey of Little Black Creek Muskegon County, Michigan 24 June 91 MI/DNR/SWQ-92/276 
Report of a Caged Fish Study Conducted on Big Black Creek in the Vicinity of and Downstream from the Lakeway Chemical Company 
Muskegon County, Michigan November 4-15, 1976 

MI/DEQ/SWQ-97/051 

Biological Investigation of Black Creek, Vicinity of Lakeway Chemicals, Incorporated, Muskegon, Michigan, August 4, 1970 MI/DEQ/SWQ-99/046 
A Biological Evaluation of the Big Black Creek Basin, Muskegon County, Michigan, July 10 to September 7, 1978 MI/DEQ/SWQ-99/047 
Evaluation of the Peerless Plating Company Discharge to the Groundwater and Little Black Creek, Muskegon, Michigan September, 
1977 

MI/DEQ/SWQ-99/050 

Addendum to a Biological Investigation of Big Black Creek, vicinity of Lakeway Chemicals, Inc., Muskegon, MI July 24 to September 11, 
1975. 

MI/DEQ/SWQ-99/142 

Sediments, Water and Biota of Little Black Creek Muskegon Heights, Michigan June 11, 1982 MI/DEQ/SWQ-00/014 
A Biological Survey of Big Black Creek, Muskegon County, August 1, 1996 MI/DEQ/SWQ-00/050 
A Biological and Chemical Assessment of Little Black Creek, Muskegon County, July 11, 1996 MI/DEQ/SWQ-00/087 
Chronic Toxicity Assessment of Webb Chemical Services; Outfall 001 Effluent; Muskegon, Michigan; May 8-14, 2001 NPDES Permit 
No. MI0049719 

MI/DEQ/SWQ-01/081 

A Biological and Chemical Assessment of Little Black Creek, Muskegon County, August 2001 MI/DEQ/SWQ-02/029 
A Biological and Chemical Survey of Black Creek, Muskegon County, August 29, 2001 MI/DEQ/SWQ-02/030 
Biological Community Assessments of Black Creek.  Muskegon County, Michigan.  June 27-28, 1991 MI/DEQ/WD-03/051 
Chronic Toxicity Assessment of US EPA-Peerless Plating-SF, Outfall 001 Effluent, Muskegon, Michigan, December 9-16, 2003, 
NPDES Permit No. MIU990007. 

MI/DEQ/WD-04/006 

 
Table 7.  Reports for the Mona Lake watershed from SWAS database. 

 


