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INTRODUCTION

The International Joint Commission designated Muskegon Lake as an
Area of Concern in 1985 because of concerns about potential
environmental impacts due to historical municipal and industrial
discharges. Biological and sediment surveys were conducted on
Ryerson Creek, a designated warmwater stream, as recommended in
the Muskegon Remedial Action Plan (Wuycheck, 1987). The gbjective

of the survey was to evaluate stream quality upstream of Muskegon
Lake.

SUMMARY

3 similar macroinvertebrate communities were found at Station 1
and Station 2. However, reduced water guality due to
increased turbidity, bacterial slimes and sanitary odors was
present at Station 2. No biological assessment was conducted
at Station 3 due to stream conditions (inaccessible due to
deep, unconsolidated sediment deposits).

25 Sediment concentrations of arsenic, cadmium, chromium, copper
and nickel several heavy metals were elevated at Statlons 2
and 3. Lead and zinc concentrations were substantially
elevated throughout the survey reach with concentrations
highest at Station 3. Urban runoff is the most probable
anthropogenic source since there are no permitted point
source dischargers to Ryerson Creek.

x 7 Habitat quality was limited at both Stations 1 and 2 due to
deep deposits of sand. Deep deposits of unconsclidated, fine
particulate organic sediments at Station 3 also limited
stream habitat guality.

METHODS
Stations 1 was evaluated on 1 August 89 as a followup survey to

the 17 August 89 assessments of Station 2 and Station 3. Macroin-
vertebrate and plant communities were evaluated at Stations 1 and



2 (Figure 1). The biological stream assessment involved a quali-
tative evaluation of species composition and relative abundance.
Macroinvertebrate (insects, clams, worms) community composition
was determined by collecting and identifying organisms attached to
colonizable substrate (logs, rocks and vegetation and fine par-
ticulate deposits in both erosional and depositional zones. A
long-handled triangular net with 1.0 mm pore size netting was also
used for collecting. The duration of macroinvertebrate collec-
tions was based on a law of diminishing returns (i.e. collecting
ceased when no new taxon was found after an additional ten minutes
of searching). Qualitative fish collections were also made with
the long-handled triangular net. Macroinvertebrate, fish and
plant identifications were made in the field.

Sediment samples were collected from depositional zones at
Stations 1, 2 and 3 according to procedures outlined in MDNR,

1981. Each sample represented a composite of at least four grab
samples from different deposits at each site.

Stream biological and physical characteristics for each station
were recorded on stream survey cards (Appendix A).

RESULTS AND DISCUSSION

Station 1 (Getty Street), Station 2 (Wood Street) and Station 3
(Yuba Street) were located within the city limits of Muskegon
about 1.0, 0.5 and 0.3 miles upstream from Muskegon Lake, respec-
tively. There are no known point source dischargers to Ryerson
Creek upstream of these three stations. The stream flows through
an intensely urbanized area.

The sediment sample from each station was analyzed for twenty-five
chlorinated organic compounds, including polychlorinated biphenyls
and at least eight heavy metals (Table 1). Arsenic, cadmium,
chromium, copper, nickel, lead and zinc concentrations at

Stations 2 and 3 were about double those found at Station 1.
Substantially elevated lead and zinc concentrations were found at
all three stations. Runoff from this intensely urbanized area is
the most probable source of the elevated heavy metals.

Sediment concentrations of the twenty-five organic compounds were
undetected (less than analytical detection levels that ranged from
250 to 3900 ug/kg, dry weight).

Macroinvertebrate and fish habitat quality was reduced due to sand
deposit (2 teo 3 ft. deep) that characterized Stations 1 and 2.
Three to four feet deposits of unconsolidated, fine particulate
sediments at Station 3 prevented access for a biclogilcal
assessment. Only twelve and eleven taxa of macrcinvertebrates,
generally sparse in abundance, were found at Stations 1 and 2,
respectively (Table 2). Stream conditions seem to have improved



slightly based on increased macroinvertebrate taxa and composition
reported by Evans (ca. 1973) for a 1972 stream survey of Ryerson
Creek. Conditions at that time were influenced by sanitary
discharges to the stream. The sanitary discharge sources to
Ryerson Creek were to have been eliminated with the construction
of the Muskegon County Wastewater Management System No.l facility.

Reduced water quality, as characterized by increased suspended
solids, slight growths of bacterial slimes and increased turbidity
were apparent at Station 2, located just downstream from a shallow
impoundment. Carp were present in the impoundment and their
feeding activity may have contributed to the reduced water guality
by resuspending stream sediments.

Water odors at Station 2 indicated possible influence from
sanitary wastewater. Sparse growths of bacterial slimes were also
evident at Station 2 indicative of increased total organic carbon.
There was no apparent source of the sanitary odors.
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Figure 1. Biological and/or sediment sampling survey stations
in Ryerson Creek upstream of Muskegon Lake,
17 August 88 and 1 August 89, Muskegon, Michigan.



Table 1. Analytical results for Ryerson Creek sediment
samples collected 17 August 88 and 1 August 89,
Muskegon, Michigan.

Station 1 Station 2 Station 3
Getty St. Wood St. Yuba Ave.
Parameters (1 August 89 7 _August 8 17 August 88
Heavy Metals as $
Aluminum 3173
Arsenic K.2 53 6.3
Cadmium K 2 3.1 4
Chromium 31 69.4 58.1
Copper S3 162 188
Mercury 0.17 0.33 0.38
HNickel 13 22 29
Lead 313 582 702
Zinc 300 541 657
Organic C ounds as u :
1,3-dichlorcbenzene K 2500 K 3400 K 3900
1,4-dichlorobenzene K 2500 K 3400 K 3500
1,2-dichlorobenzene K 2500 K 3400 K 3900
hexachlorbenzene K 250 K 340 K 350
1,2,4-trichlorcocbenzene K 2500 K 3400 K 3900
hexachlorobutadiene K 250 K 340 K 390
2-chloronaphthalene K 2500 K 3400 K 3900
hexachlorobenzene K 250 K 340 K 390
g-BHC (lindane) K 250 K 340 K 390
pentachloronitrobenzene K 250 K 340 K 390
heptachlor K 250 K 340 K 390
g-chlordane K 250 K 340 K 390
a-chlordane K 250 K 340 K 380
4,4’-DDE E 250 K 340 K 380
4,47-DDD K 250 K 340 K 390
1,47-DDT K 250 K 340 K 3890
4,4*-DDT K 250 K 340 K 390
hexabromobenzene K. 250 E 340 K 390
methoxychlor K 250 K 340 K 390
mirex K 250 K 340 K 380
polychlorinated
biphenyls

Aroclor 1242 K 2500 K 3400 K 3500

Aroclor 1254 K 2500 K 3400 K 3900

Arocclor 1260 K 2500 K 3400 K 3900
BP-6 * K 250 E 340 E 390
toxaphene #* K 2500 K 3400 K 3500
Total Solids (percent) 23 15.2 13.4
0il/Grease (mg/kq) 350

e —— o —

value is less than the level of detection indicated.
seldom encountered, reported semi-guantitatively.



Table 2. Relative abundance of macroinvertebrate taxa identified
at Ryerson Creek survey stations 17 August 88 (Station 2)
and 1 August 89 (Station 1), Muskegon County, Michigan.

Station 1 Station 2
Taxon (Getty St.) (Wocod St.}
Hirudinea (leeches) 8
Gastropoda (snails)
Lymnea S
Phvsa S
Iscpoda (sowbugs) P
Amphipoda (scuds) M-A M
Decapoda (crayfish) s M
Ephemeroptera (mayflies)
Baetidae B
Cdonata
Anisoptera (dragonflies) S A
Zygoptera (damselflies) 5
Hemiptera (bugs)
Corixidae s
Gerridae s s
Trichoptera (caddisflies)
Hydropsychidae S
Coleoptera (beetles)
Dytiscidae 5 5
Haliplidae
Hydrophilidae S
Diptera (flies)
Chironomidae sS-M
Tanypodinae A
Simuliidae M
Tipulidae S
Total Taxa 12 11

S = Sparse, M = Moderate, A = Abundant



MICHIGAN DEPARTMENT OF WATURAL RESOURCES STREAN SURVEY ChRD [RPFENDLY &)

SURFACE NATER QUALITY DIVISION (Revised - April 1789) STORET M@,

STATION NUMBER 1 INVESTIEATOR (5 WUSCHECK AMD TAFT ORTE _1  /_ AUBUST /_BY  TIME 1040

BOOY OF WATER _ RYERSON CREEK LOCATION _ BETTY STREET PHOTOBRAPHS: 1
WATER SAMPLES:

COUNTY __ MUSKEBON TONNSHIP _ MUSKESON T 16N R 14N § _2 SEDIMENT SAMPLE: X

OTHER:

STREAM TYPE: ( MColdwater (X)Narawater REASON FOR SURVEY LRBAN RUNOFF

$CONDITIONS DURINE SURVEYs
WEATHER: {X1Sunmy { §PFartly Cloedy [ iCloudy 1 }Eainy AIR TEWF. 0= WATER TeWp, 147

e o 1 A 0 e - I 4 - e o i T A e, A, £ v e

LOCAL LAMD USE: (X)Urdan ( tSuburban  ( YAgricultural ( }Brassland  ( )Forest ( 0ther  UPSTREAM WETLAND - TYPHA

SURVEY RERCH LENETH: _ 30 ft. % STREAM SHADTMG: _ 50 CHARNELTIED: « IY¥es (XIMo D&M wrs: ( i¥es (1}Na it.

STREAM3ANE VEB.: { JBarren { |Brasses ( )Herbacesus | YBrech [ JDecidesus ( JConifer [ )0tker TYPHA
Est. 1 Coverage 1 k] 0 10 30
Vegetative Height (ft.)

BANK STRBILITY: (X)Stable | )Slighty Eroded ( |Moderately Eroded ( |Severely Eroded  BAMK NATERIAL: sandy/loaa

DISCHARGE STABILITY: (X)Stable ( IModerately Stable ( IUnstable ( 1Severely Unstable UNDERTUT BAMKS: ( )Yes (fINo

e L 0 N 0 o 5 e i e

AVE. STREAM WIDTH _10 #t. AVE, STREAM DEPTH _ 0.5 ft. SURFACE VELOCITY _0.75 ft./sec. ESTIMATED FLON: _ 375 cés

BAMKFULL REIBHT __ 1.5 #t. BANKFULL WIDTH 0 ft. CHANNEL BLOPE f.0nile
CHANNEL X - SECTION: (XiRectangular ( )V-Shaped | )U-Shaped ( 10ther 1 EANYX SLOPE 10
TURBIDITY: (X)Clear | }Slight (XTurbid ( YOpagque  SECCHI DISC TRANS: . NATER COLOR: CLE&R

SURFACE DILB: [X)Neme ( JFlecks ( 1Globs ( ISheen | )Slick | JOther 1 Aerial Coverage

WATER ODORS: (X1Normal ( |Sewage (X)Petroleus [ }Chemical [ IOther

e e ettt -

SEDINENT DILS: (X)Absent (X)Slight [ )Moderate [ IProfuse  DEPOSITS: ( INome | iSludge (X)Samd | )Other

SEDIMENT DDORS: (X1Moraal [ YSewage  {%)Petroleva | )Chesical | MAnaerobic | 10ther

UNDERSIDES OF [MBEDDED RUBBLE BLACK? { J¥Yes (1Mo LEMETH OF REACH AFFECTED ft. L Reach Affected
[NOREANILC FLOW CHARACTERISTICS PERCENT 1M ORGANIC CHARACTERISTICS  PERCENT IM
SUBSTRATE VELOCITY 0R SIIE EAMPLINE ARER EUBSTRATE Ok SiIE SAHPLINE AREA
INORGRNIC: ORGANIC:
BOULDERS: __ 31 fps 3 10 inch dia. MUCK-HUD Black, very fine
arganic,
RUBBLE: 2 ips 2.5 - 10 inch dia. PULPY PEAT Indistinguishable
plant parts.
BRAVEL® | ips 0.1= 2.5 inch diz. FIROUS PEAT  Partially decosposed =0
plant asterial,
SAND 0.7 fps 0.062 - 0.079 inch dia. __4&0 DETRITUS Sticks, wopd, cparse 50
plant saterial,
SILT ¢ 0.4 fps &0 LDBS, L1MBS
1o ¥
CLAY Slick Texture
100 1

#[NBEDDEDNESS: (1) None (2) 143 or less (3} 2/3 or sore SITE SUBSTRATE COMPOSITION: I INORSANIC 98 1 OREAMIC _ 10

S ii—



BIOTA:
SLIMES _ W PERIPHYTON _ 8§  FILAMENTOUS ALBAE WACROFHYTES M MACROIMVER, M- FISH _ M DTHER

eseed (B)Sparse (M) Moderate  (A)Abundant  (P)Profuse (NI Not Observed easss

O Y i . 8 - e e

RAUATIC PLARTS: 1 ferial Coverage ¢ 51 FisHr (XlHand Net ( JElectrofishing Buration: Bin,
NACROPHYTES ATTACHED ALGAE BAME ROUGR FORABE
Ceratophyllum Batrachosperaus Taxa: MINNONE
Elodea 4} Cladophora 5
Lesna 5-A Hydrodiciyon
Hyriophy]lus Rhizocleniua
Nasturtius H Spirogyra
Potamogeton Vaucheria
Ranunculus
Typha N-# % Fish Type
Bkt (SiSparse (MiModerate (A)Abundant [P)Profuse IN)Mot Dbserved sasws
MACROBENTHDS - QUALITATIVE SAMPLE - (IMDICATE DOMINANT GROUPS #)
ERYOI0A __ BTONEFLIES _ DRAGONFLIEE 8 CADDISFLIES ABU. CATERPIL.
FLATNORHS _ Perlidas __ DAMSELFLIES  __ Brachycentridae BEETLES
ROUNDWORNS Pteronarcys TRUE BUES _ Blossozomatidae Dytiscidae g
ROUATEC WORMS _ Taeniopterigidae_  Belostoma Helicopsyche Eleidas
LEECHES __ Perlodidaz _ [Corixidae _ 5 Hydropaychidase ] Byrinidae
SNAILS __ MAYFLIES _ berridae 5 Hydroghilidae
Ferrizsia Baetidae B Lethocerus Hydroptilidae Fsephenidae
Lyanes _ Baetisca — Nagcoridae Leptoceridae Haliplidae (a} _5
Physa _ 5 Caenidae —__ Motonectidae Lepidostoaatidae TRUE FLIES
Ephemerellidae _ Fleildae i Lisnephilidae Btheris
CLANS Ephengridas _ Veliidae TR— Pycnopsyche Ceratopogoni dae
Sphaeridae _____ Heptageniidae __ MEGALOPTERA Meophy!l ax Chironoaidae
Unionidae ___ Leptophlebiidae Corydalus Molannidae Tanypodinas A
SONAURS F Fotomanthus Nigrenia Odontoceridae
SCuas K-8 Siphlonuridee _ Bialis — . Philopotanidae Easprdidae
CRAYFISH _8  Tricorythidae __ GPONGILLAFLIES Fhryganeidae Sinuliidae H
WATER MITES Polycentropidae Tabanidae
Psychomyiidae Tipulidae
OTHER Rhyacophilidae

et (SiSparse  (MIModerate  (AlAbundant  (P)Profuse et

NACROINVERTEBRATE HABITAT RBUALITY 7 (Xilow { Mediuva { JHigh FISH HABITAT BUALITY 7 (Xlbow { )Mediuw | JHigh

BTATION SKETCH AND WOTES:

Habitat was reduced due to excess sand deposits / visual water quality was accepiable,



®|CHIEAN DEPARTMENT OF NATURAL RESDURCES STREAN EURVEY CARD
EURFACE WATER GUALITY DIVISION [Revised - May 1988

STATION NUMBER . IRVESTIGATOR (S) __WUYCHECK AND OENKE

BODY OF WATER _ RYERSON CREEK LOCATION
COUNTY _ MUSKEGON TOWKSHIP _ MUSKEGOM

NO0D STREET

(APPERDIL &)

STORET MO,

DATE 17/ AUBUST / 88

TIMNE _1&34

T 10N R 16 W 5

PHOTOGRAPKS:

WATER SAMPLES:

i7 SEDIMENT §

STREAM TYPE: | IColdwater {X)Warmwater REASON FOR SURVEY

URBAN RUNOFE

OTHER:

ANFLE: 3

o o o o o o e e

$CONDITIONS DURING SURVEY4

WEATHER: (XSunny ( IPartly Cloudy | iClowdy [ JRainy

AIR TEMP. _ JioC

NATER TEMP. Iog

e e e e e e R T ——

{ )Brassland | JForest |

LOCAL LAND USE: (X)Urban | Suburbian  ( JAgricultural

10ther _ UPSTREAW WETLAMD

SURVEY REACH LENETH: _ 50 #t, I STRERM SHADING: _BO CHAMMELIZED: ( )¥es (XINo D&M w/ier [ JYes (X

STREAMBANK VEB.: | )Barren (X)Grasses  (f)Herbaceous {I)Brush

Est. I Coverage {1 20

i}

{1iDecidupus

30

[ Comifer [ )Other

Ne'___ ft.

Vegetative Height (ft.!

BANK STABILITY: (XIStable [ }5lighty Eroded ( JModerately Eroded

[ 1Severely Eroded

DISCHARGE STABILITY: ( )Stable ({iNoderately Stable ( lUnstable ( )Severely Unstable

AVE, STREAM NIDTH _20 #t. AVE. STREAN DEPTH _ 0.5 +#t.

BANKFULL HEIBHT _ 2.5 +#t. BANKFULL WIDTH _ 35 ft,

BASK MATERIAL:

UNDERCUT BAMKS: |

SURFACE VELOCITY _ 0.5 ft./sec. ESTINATED FLDW:

D i e R T R B TR R R R RN R N TR N R OETOEA R M MR memmm

J¥es (XMoo
3 s
BRONN

CHANNEL SLOPE fi./nile
CHANMEL ¥ - SECTION: (X)Rectangular ( 1V-Shaped | )U-Bhaped [ MOther L BRKK SLAPE
TRBIDITY: { JClear ()S1ight (DTurbia € \Cpague  SECONI DISC TRNS: _ ft.  AATER COLOR:
SURFACE DILS: (X)MNone | )Flecks | )Blobs ( )Sheen ( )SKick [ 1Dther L ferial Coverage
WATER ODORS: ( INormal ( ISewage (X|Petroleum [ )Chesical { )Other

0 0 1 R ] o e T T D O O A 8 e 5 - i . - e e - e e 1 e - e

SEDIMENT DILS: { )Absent (X)Slight [ YModerate ( |Profuse

DEPOSITS: ( tMone ¢ 151

SEDIMENT ODCRS: ( Norazl { VSewage  (X1Petroleus [ IChemical [ #Anaerobic

UNDERSIDES OF IMBEDDED RUBBLE BLACK? (X)Yes { INo LEMETH OF REACH AFFECTED

S ————

OREANIC
SUBSTRATE

udge (Y)Sand | JOther

{ j0ther

ft. % Reach Bffected

CHARACTERISTICS  FPE
OR SIZE SAHF

RCENT IN
L1NE AREA

INORBANIC FLOw CHARACTERISTICS PERCENT IN
SUBSTRATE VELECITY OR S1IE SAMPLING ARER
INOREAMIC:

BOULDERS# »3 fps ¥ 40 inch dia.

RUBELE® 2 ips 25 - 10 inch dia;

ERAVEL® L fps 0.1 = 2.5 inch #ia. 20

SAND 0.7 fps 0.002 - 0.07% inch dia.__ &0

§ILT ¢ 0.4 fps 20

CLAY Slick Testure

100 1

OREANIC:
HUCK-HUD

PULPY PEAT
FIBROUS PEAT
DETRITUS

LOES, LINBS

Elack, very fine
grganic.
Indistinguishable
plant parts,
Partially decosposed
plant saterial,
Sticks; wood, coarse
alant material.

+IMBEDDEDNESS: (1) None (20 143 or less (3) 2/3 or sore SETE SUBSTRATE COMPOSITION: T INDRSANIC _ 90 1 ORE

90

19
1001

ANIC 10



BIOTAs
SLIMES S  PEAIFMYTON N FILAMENTOUS ALBAE 8  MACROPHYTES & MACROINVER, &  FI=H 5 [OTHER

wibsd (B)5parse  (M)Moderate  (A)Abundant  (P)Profuse  [M)Not Dbserved edes

____ ., - e - e G O O O . O T T L - 0 -

REURTIC PLANTS: 1 Aerial Coverage FISH: ( JHand Net ( JElectrofishing [Duration: ain,
MACROPHYTES ATTACHED ALBARE BANE ROUGH FORAGE

Ceratophyllum Batrachosperaus Taxa: CRRF [U/S)

Elodea Cladophora 5

Leana Hydrodictyon

Myriophyllus Rhizeclonius

Nasturtius Spirogyra 8

Potampgeton B Vaucheria

Ranunculus

Wallisneria % Fish Type

tiii {SiGparse (MiMopderate (Al8bundant (PiProfuse (NINob Ohserved eeess

o e i - - - e e e . - . . D, 0 e L . 0 e - - - . o - e - . D T e -

MACROBENTHOS - QUALITATIVE SAMPLE - (INDICATE DOMINANT BROUPS #)

BRYDZDA _ STOMEFLIES ___ DRABONFLIES. ~_A . [CADDISFLIES REU. CATERPIL.
FLATNORNS __ Perlidae __ DAMSELFLIES _B8 Brachycentridae BEETLES
ROUMDWORMS Pteraonarcys TRUE BUBS — Glossospaatidae Dytiscidae i
ROUATIC WORME _ Taeniopterigidae Belostoma Hellcopsyche Elmidas
LEECHES _5  Perlodidae _ . Corislgae _ Hydropsychidas Byrinidae
SNAILS __ MAYFLIES _ Gerridae g Hydrophilidae 5
Ferrissia Baetidae Lethorerus Hydroptilidae Pzephenidae
Lyanea _5  Baetisca _ Haucoridae Leptaceridas
Physa —  LCaenidae _ Hotonectidae Lepidostoaatidae TAUE FLIES
_ Ephemerellidae _ Pleiidae e Lisnephilidae Atheriy
CLANS Epheseridae _ Veliidae Pyznopsyche Ceratopogonidae
Sphaeridae _E  Heptageniidae __ MEGALOPTERA Neaphy! s Chirgnoeidae 5=N
Unionidae ___ Leptophlebiidae __ Corydatus Nolannidae
SOWBUGES _ FPotomanthus __ Migrenia = Odantoceridae
SCups _M  Eiphlonwridae __ Sialls —— Fhilopotanidae Espididae o
CRAYFISH _ Tricorythidae __ SPONBELLAFLIES Fhryganeidae Simuliidae =
WATER METES Polycentropidae Tabanidae ——
Psychomyiidae Tipulidae 8
OTHER Rhyacophilidae

#4446+  (3)Sparse (M) Moderate |R)Rbundant  (PIProfuse #eedd

______ - o e e e e e . - .. - S T Y T e e

NACROINVERTEBRATE HABITAT QUALITY 7 ( Jlow (I1Medium [ IHigh FISH HABITAT RUALITY 7 (X)Low | IMediuva | JHigh

. e 0 D S O S S - 0 8 - - S .. 0 - o A A i

STATION SKETCH AND NOTES:

Habitat was reduced due to excess sand deposits and overall water quality,



