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This report Is intended to provide information conceming sediment chemistry background vaiues
by ecoregion and statewide. Additional reports will be published after a suitable amount of new
data hasbeen collected.

In 1990, the Great Lakes and Environmental Assessment Section biologists, through the use of
biological surveys, began to focus on certaln dvers and streams considered to be minimally
inpacted by human activities. The purpose of this eflort is to define attainable blological and
habitat conditions. This effortis part of a continuing nation wide process to establish baseline
dat= and to characlerize reference site conditlons in wadable streams In Michigan's five
ecoregions. For the purpose of this report, a reference sile is defined asa site where’the
blological communities present have been generally calegortzed as excellent

Michigan selects and evaluates waters to establish blological criteria for a given surface water
type or categoiy of designated use. Streams that were idenlified as supporting high quality
biological communitles were selected for follow-up sampling, Part of this process involves
providing ambien! water (Lundgren, 1994) and sediment quality data. This is achieved through
the collection of water and sediment samples and subsequent analysis for a variety of chemicali
parameters in order to complement blological eveluation data for each ecoregional tefesence
site.

Claciation in Michigan created five dislinct ecoregions based on soil types, land usa, lanc-
surface form, and potential natural vegetation (Omemik and Gallant, 1988) The 1994, 1597,
and 1998 sediment sampling reference sites for this report were selected from all live Michigan
ecoregions. For chemical mean values reporting purposes, the information obtained was then
combined with the 1991 and 1993 data presented in raference site report MI/DNR/SWQ-94/055
(Jones, 1994).

SUMMARY

1. General locations of each ecoregion and the 1994, 1997, and 1998 referance sample
sites are shown in Figures 1 and 2, respectively, Speafic sediment sample locations,
parameters sampled for, and sample resuits from 1994, 1997, and 1988 are listed in
Appendix A. Chemicals not detected in sediments by escregion are also presented in
Appendix A

2. A total of 94 reference site sediment samples have been collected throughout the state
from 1991 to 1998. Forty-three of these samples were collected in the Southem
Michigan Northem Indiana Till Plains (SMNITP) ecoregion; 14 were collected in the
HurorvEne Lake Plain (HELP) ecoreglon; 25 were collected in the Noithem Lakes and
Forests (NLF) ecoregion; 4 were collected in the Eastern Com Bet Plains (ECBP)
ecoregion, and 8 were callected n the North Central Har@wood Forests (NCHF)
ecoregion.



3 Table 1 lists the ecoregional mean, standard deviation, and range of mean chemical and
physical vaiues for the sampling years of 1991, 1993, 1994, 1997, and 1998.

4 Table 2 presents a list of chemicals that were not detecled in sediments from any of the
1994/1997/1998 reference sites sampled.

METHODS

As was done in 1991 and 1993, the 1994, 1997, and 1898 sediment samples were collected
fiom wadable reference Sitas, in deposibonal areas upstream of road crossings. Fifty-seven
sediment samples were collecled for analysis, Composites of soR sediments were obtained
using a petite ponar dredge or a small stainless sleel trowe!. All samples collected were placed
in a stainless sleal bow!, mixed thoroughly with a stainless steel spoon, and spooned into 250
ml. wide mouth glass jars using a staintess steel trowel. Samples were collected in 1994, 1997,
and 1998 from areas that had been previously characterized as generally having excellent
blological communitles present.

All of the sediment samples from the reference siles were analyzed for metals, percent solids,
low level PCBs, pesticides, semi-volatile organic compounds, Kjedahi nitrogen, and total
phosphorus. Additonally, some of the samples were analyzed for cyanide, mercury, phenalics,
and chemcal oxygen demand (COD). All samples were stored at 4°C prior lo baing analyzed at
the MDEQ Environmental Protecbon Bursau Labaratory.

Mean, standard devialion, and range values for sediment chemical concentrations ar physical
parameters based on 1991, 1993, 1994, 1997, and 1998 sampling events, were calculated for
eachMichigan ecoregion. Using this information, statewide ecoregional maans, standard
deviations, and ranges for the various paramelers were also calculated. The same information
(i.e., statewida ecoregiona! means, etc.) was developed for chemicals that, aithough not
detected in every sample, were detected in at least one ecoregion. To compute statewide
values for sampies when chemicals were not detecled ©n some cases, one-half of the laboratory
level of quantficaion was used to compute mean and standard deviation values, which were
then rounded to two significant digits.
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Table 1. Sediment chemstry ol elerence site samples collected from the five Michigan ecoregions in 1991, 1923, 1004, 1967 and 1098,

Number of Standard

Parameter Units Samples Mean Deviation Range
Aluminurm mgikg 30 2500 1600 B30 - 7700
Arsenic mghkg 43 55 38 1.0-17
Baium makg 40 40 27 7.0- 110
Beryllium mgkg 40 0.14 0.08 K02-040
Cadmaum makg 43 1.05 0.30 K20-30
Calewm ma/kg a0 34000 40000 2800 - 210,000
Chramium makg 43 67 10 K20-65
Cobai mglkg 40 39 28 K50 - 11
Copper mglkg 43 5.7 4.3 K20-15
Cyanide mgkg 6 0.22 0,20 K0.2-058
Iren malkg a0 8100 5400 2100 - 30,000
Lead malkg 43 11 10 K50-50
Lithium moiky 4D 3.3 28 K20-12
Magnesium mglkg 40 4800 1300 - 23,000
Manganese makg 40 370 300 45 . 1300
Meorcury mgkg 43 nd - -
Michal mokg 43 54 4.5 K5D-20
Polassium mgikg 40 280 280 48 - 1200
Selanium magikg 43 0.31 0.18 KD5-D82
Silver mgikg a0 014 008 KD25-03
Soddium mgikg Al 110 68 45 - 270
Strontium mgikg a0 as 3 6.0 140
Titanium maikg a0 B0 24 24 - 140
Vanadium mglkg 40 7.7 3a 11-18
Zinc mgikg 41 34 28 64-170
Total Solids % TS 43 504 138 230-819
Total Volatile Solids 5% TVS 27 6.7 48 Ki10-175
K jeldahl Nitrogen malkg 36 2300 1500 220 - 5200
Total Phosphorus mglkg 36 380 380 81 - 2200
cob mgikg L] 7,000 55000 G200 140,000
Phenolics malkg B 27 18 083-50
K = lass than

fd = not delected

Huron Erle Lake Plains
Number of Standard
Parameter Units Samples Mean Deviation Range
— —_—

Aluminum mg'ka 12 2900 1400 1200 - 5400
Arsanic mo'kg 12 4.8 38 17-15
Banum ma/kg 12 29 19 50-80
Barylium mafkg 4 014 npa K02-033
Cadmium mafkg 14 nd - -
Calcium mgfkg 12 27000 24000 8600 - 79.000
Chromium ma/kg 14 60 24 20-1
Cobait mgkg 12 4.0 < | KSQ.-1
Copper mgfky 14 53 3 K20-11
Cyanida mgikg 1 nd - -
fron mglky 12 7300 3300 2600 - 14,000
Lead mafkg 14 a2 7.2 KE50D-23
Lithium mgfkg 12 48 26 K20-10
Magnesium mgfkg 12 7800 5100 2700 - 21,000
Manganosa mgfg 12 260 180 47 - 740
Mevcury mafka 14 nd - -
Mickel makn 14 6.4 59 KED-21
Patassium mgikg 12 380 270 140 - 1000
Salanium magkg 12 nd - -
Slivar maikg 1" nd - -
Sodlum mgfka 12 170 180 a0 - 830
Strontlum mgfkg " ar 26 9.0.068
Tilanium mg'kg 12 B4 16 68 - 110
Vanadium makn 12 93 23 40-15
fine mghky 14 20 14 16 - 69
Totul Salids % TS 14 645 120 381-805
Tolsl Volatile Solids % TVS a 42 41 1.0-131
Kjeldahl Nitragen mafkg 12 1000 1100 K 240 - 4000
Tolal Phosphorus ma/kg 12 240 130 130 - 580
coo mg/kg 1 12,000 - -
Phenolics mgikg 1 12 - -



Table 1 {cont}

Northern Lakes and Forests

Number of Standard

Parameter Units Samples Mean Deviation Range
Alurminum mgykg 19 2100 1200 450 - G300
Arsenic gk 24 36 4.5 06-22
Barium mgikg 18 28 25 70-120
Beryllium maikg 19 bz 0.08 Kd.2-0230
Cadmium mglkg 23 nd - -
Caleium mg/kg 12 16,000 17,000 1400 - 54,000
Chromium mafkg 25 57 36 K20-15
Cobalt mo/kg 15 a5 20 K50-80
Copper mgikg 25 58 52 K20-258
Cyanide mgikg a D.25 0.26 K02-092
Iran mgikg 148 6500 4400 14900 - 18,000
Lead makg 25 5.6 5.4 K&0-23
Lithium malkg 19 2.3 2.1 K20-94
Magnesium mg/kg 19 4500 3600 530 - 13,000
Manganese mgkg 149 280 260 T3-920
Mercury meka 24 D.07 005 K 005006
Mickal mag/kg 25 40 29 K5.0-12
Potassium magikg 19 270 270 48 - 1200
Selenium mgkeg 23 0.36 028 KO5-13
Silver magdkg 10 nd - .
Sedium mgikg 14 8z 28 35-140
Stronfium mafka 10 27 27 7.0-92
Titanium ma'kg 19 80 34 44 - 170
Vanadium ma'kg 19 8.3 2.7 28-16
Zinc madka 25 19 (i 6.5 - 51
Total Solids TS 25 46 18 58-73.0
Total Volatile Solids % TVS 24 8.4 ay 10-433
Kjeldahl Nifrogen mgkg 15 3300 3400 350 - 12,000
Total Phosphorus mgrkg 15 340 260 110 - 1000
coD ma/kg 7 BGO000 70000 12,000- 200,000
Phenolics mgikg 5 11 0.58 Kns-149

Eastern Com Belt Plains
Number of Standard

Parameter Units Samples Mean Deviation Range
Alurminum molky 3 2100 450 1700 - 2600
Arsenic mg'kg a4 47 3.3 20-94
Barium mgfka 3 24 14 13-40
Benyllium mo'kg 3 nd - -
Cadmium mgfkg 4 nd . -
Caleium mafkg 4 30,000 10,000  2,1000 - 40,000
Chromium mafka q 6.5 1.4 4.7 -8.0
Cobalt mafkg 4 ag 16 K50-55
Copper mafkg 4 8.7 28 4.5-11
Cyanide mgfkg 2 nd - -
Iran mofkn 4 9200 5100 4800 - 17,000
Lead mglkg 4 5.1 5.3 K50-13
Lithium ma/ka 4 345 12 25-50
Magnhesium ma/kg 4 7800 1900 6200 - 10,000
Manganese mg'kg 4 470 480 130 - 1200
Mercury mgikg 4 nd - -
Mickel ma/kg 4 8.7 30 K&0-495
Polassium mylky 4 260 120 150 - 430
Selenium mglkg 4 nd - -
Silver mgky 1 nd - -
Sadium maika 4 83 27 B5-120
Strontium malkg 1 45 -- -
Titanium mg/kg 3 B1 34 BE- 120
Vanadium malkg K] 8.0 1.0 T740-90
Zing ma/ky 4 k3| 15 17 - 52
Total Solids n TS 4 67,1 1441 47.0-78.6
Total Volatile Solids % TVS 3 38 4.0 10-84
Kjeldahl Nitrogen mafkg 3 460 89 360 - 560
Total Phosphorus ma/kg 3 270 G4 200 - 320
coD = mg/kg 2 18,000 11,000  11,000- 27,000
Phenaclics mgikg Z 14 0.37 0.8-1.32



Table 1 [cont).

North Central Hardwod Forests
Number of Standard

Parameter Units Samples Mean Deviation Range
—_—
Alurminiam mglkg 8 BED 240 270 - 3100
Arsenic mgfkg B 14 10 K05-33
Barjum mgikg B 10.3 10.2 40-35
Baryllium madkg A nd - -
Cadmium mgkg 8 nd - a-
Calehim migpkg 8 THO0 7800 11060 - 24 000
Chromium migky 8 26 31 K20-10
Cobalt mg'kg a nid - -
Copper mgikg ] 28 42 K20-13
Cyanide mgikg T nd - -
Iron mg'kyg 8 2800 2800 530 - 9300
Lead mgikg a 49 69 K50-22
Lithium mg'kg a 12 0.53 K2D-25
Magnesium mgrkg a 1900 1600 180 - 4700
Manganese mg/kg B 93 83 840 -250
Mercury mg/k a i =
MNickel ke B8 2.8 1.2 2.5- 6.0
Patassium mgikg g a5 108 38 - 350
Selanium mag/kg 8 047 062 K05-20
Silver mgika 3 nd s >
Sodium mgikg 2 fid 168 45 - 100
Strantium ma/kg 1 nd - -
Titanium magrka 8 58 23 .-93
Vanadium malka 8 39 21 14-80
Zinc mgikg B 13 21 K 50-64
Total Solids WIS 8 5A 20 150-750
Total Volatile Solids % TVS 8 a3 16 K1.0-475
Kjeldahl Nitrogen mglkg -] 2200 4200 165 - 13,000
Total Phosphorus mgfky B 160 230 44 - 730
coD mg/kg 7 24,000 25000 4800 -61,000
Phenolics mg/kg T 16 088 D.62-31

Aluminiem
Arsanic
Banum
Beryllium
Cadmium
Caleium
Chromium
Coball
Copper
Cyanide
Iron

Lead
Lt
Magnesium
Manganasze
Mercury
Micki
Potassium
Selenium
Sllver
Socium
Stronlium
Titanium
Vanadium
Zing

Tolal Solids

Total Volatile Solids
Kjeldah! Nitrogen
Total Phosphorus

coD
Phenolics

Statewide Values - All Ecoreglons

Number of

BRYCEERROCOECREBERREREER

P
4

2300
4.8
2
013
10
26,000
6.1
3.7
54
0.8
7100
B4
31
5800
310
0.05
50
270
033
013
110
34
a1
T
27
627
T4
2200
320

26
o.o7
a1

31,000

1.2

24

43
010
4800

856

26
4500
280
0.04
a2
260
0.25
0.04

a0

20

27

a5

23
18.6
a5

2400
300

270 - 7700
KO5-22
4.0-120
K0.2-033
K2.0-3.0
1100 - 210,000
K20-85
KED-1
K20-25
KD2-092
680 - 30,000
K50-50
K20-12
190 - 23,000
8.0-1300
KDOS-13
K50-2
an - 1200
K0S-20
K 0.25- 030
35 - 630
6.0-140
24170
14-18
K50-170
58-819
K10-475
185 - 13,000
44 - 2200

51,000 55000 4800 -200,000

17

12

062-50



"Table 2. Chemicals not detected in sedimant samples collected from all five ecoregions 1994, 1987 and 1998,

Parameter No. of Samples Detection Limits Units
Molybdenum 57 5.0 ma'kg
Thalliurn 53 1.0 malka
1,3-Dichlerobenzens 4 220-360 uglkg
1,4-Dichlorobenzene 4 220-380 ugfkg
1,2-Dichlorobenzene 4 220-360 ug'kg
Hexachloroethane 55 22-2490 ugikg
1,2 4-Trichlorobenzens 53 220-2900 Lgfkg
Hexzachlorobutadiene 55 22-290 ugfkg
2-Chloronapthalene 55 670-8800 ugkg
Hexachlorobenzens 55 22-290 ugikg
g-BHC (lindang) 55 22-290 ug'kg
Pentachloronitrobenzene 55 22-290 ug/kg
Heptachlor 55 22-290 I ugfkg
Aldrin 55 22-290 ug'kg
Heptachlor epoxide £S5 22-280 ug/kg
g-Chlordane 55 22-290 ug'kg
a-Chlordane 55 22-280 ug/kg
4.4'-0DD 35 22-290 uglkg
4.4'-DDT 55 22-290 ug/kg
Haxabromobenzena 55 45-590 ug'kg
Mirex 55 22-290 ualkg
Aroclor 1242 (PCE) 35 30-360 ug'kg
*Aroclor 1016 (PCB) 55 30-260 ug'ky
*Aroclor 1221 (PCB) 55 30-380 uglkg
*Aroclor 1232 (PCB) 55 30-360 ualkg
“Aroclor 1248 (PCB) 55 30-380 ugikg
*Araclor 1262 (PCB) 55 30-360 ug/kg
*Aroclor 1268 (PCB) 35 30-360 uglkg
BP-5 (PEB) 55 110-1500 ug/kg
*Toxaphene 55 220-2800 uglkg

mg/kg = milligrams per kilogram or parts per million

ug/ka = micrograms per kilogram or parts per billion

* = results and detection limits reported semi-quantitatively

Note: all values are on a dry weight basis unless otherwise noted
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Figure 1. Ecoregions of Michigan (Omemik 1988),
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Figure 2. Michigan Sediment Reference Sites Samples in 1994, 1997 and 1998, The tnangles represent
sites sampled in 1994 and 1997, The circles represent sites sampled in 1998,



Appendix A



Table 1A. Sediment chemistry of the Southem Michigan Northem Indiana Till Plans ecoregion refanenca site samples.

Date Aluminum  Arsenic Barium Beryllium Cadmium Calcium Chromium Cobait Copper

Waterbody Coliected {mglg) (mgrkg) (mgg) g/ (mag) imailk] {maukp) imaika) {mglig)
Swan Cresk
Horkey Road, Branch County 11/08 1800 83 a8 K02 K20 62500 4.0 65 45
Harpar Creek
B Drive N, Calhoun County 297 2700 (2500 17 (18 65 @y K02pxozy K20xze 21900200y 6G03m KS50@xs0 4945
* Parartheces indcabe duglicsts snalyss results
Kalamazoo River
B Drive M., Calhoun County 2187 2740 o4 61 0.24 K20 75000 a5 K50 13
Kalamazoo River
dis fram Marshall WWTP, Calhoun Co 11/88 2050 4.5 47 Koz K20 31400 25 64 15
N. Br. Kalamazoo River
29 172 Mile Road. Calhoun County 2t 1450 i3 17 K02 K20 34100 o K50 a0
§t. Joseph River
9 Mile Road, Calhoun Caunty 11/98 3170 11 63 Ko2 K20 30500 80 F) 1.5
Christiana Craak
North Shore Drive, Cass County 1188 aan 17 108 KD2 K240 213000 K20 11 40
S. Branch Tobacco Rives
Grant Avenue, Ciare County 1298 2500 93 49 K02 K20 29700 6.0 50 75
Cedar River
Campbell Road, Gladwin County 12m8 2100 53 27 K02 K20 28700 40 K50 s
M. Branch Tobacco River
MeCullegh Road, Gladwin County 12/68 7650 09 83 0.4 K20 75000 14 1" 13
N. Branch Tobseso River
Grout Road, Gladwin County 12198 3080 57 as K02 K20 31700 10 50 50
5. Branch Tobacco River
Grout (Townhall) Road. Gladwin County 1208 5870 10 64 0.3 K20 46600 12 20 15
Sugar River
M-30 (Meridian Road). Gladwin County 12/08 6150 73 T8 0.3s K240 73500 1 1 1
Chippewa River
Coldwater Road, lsabella County amr 1260 14 8.0 K02~ K20 7800 28 K50 K20

mgikg = milligrams pel Kilogiam o parts per milion
upkD = micograms per kiigren o parts per bikon
= ok sarnpied for

K = lesa Bhan

0L = sample was diuied

' = valus less han detectian |imits

¥ = actual value may be lower

Mpte: wl waliws wee On B dey wmahl basis unléds siharatea noted



Tabile 1A (cont)

Iron Lead Lithium Magnesium  Manganese Mickel Potassium  Selenium Silver Sodium

Waterbody Imgikg) imglq) tmgag) {megilig) [mgng) [mgrkg) Imekg) (mgikg] imgvkg) (mghg)
Swan Creek
Horkey Road, Branch County 8250 13 2.8 10500 T35 B.O 150 K05 0.25 110
Harper Creek
B Dnve N, Cathoun County 15100 {14500) K50 (ken) 3004 4000 [3s00) 340 ¢ K50msm 145 (12m KDGkon KO26moz2s 13001209
* Pasentheses indicate duphcate analyals sesulis
Kalamazoo River
B Drive N., Calhoun Coanty 14800 33 30 4300 802 64 182 082 KD.23 130
Kalamazoo River
d’s fram Marshall WWTP, Calhoun Co Meo 50 25 2500 £ § ] 12 155 K05 03 110
N. Br. Kalamazoo River
2% 1/2 Mila Road, Galhoun County 5150 K50 K20 3400 170 K50 10 KOS5 K025 110
&1, Jouseph River
9 Mile Road, Calhoun County 17500 8 38 6250 748 85 185 0563 K025 10
Christiana Craek
North Share Drive, Cass County 8000 21 K20 BE50 585 1 50.5 K05 K025 130
S. Branch Tobacco River
Grant Avenue, Clar2 County 8900 17 3s 9850 o 70 300 055 K025 140
Cedar River
Campbell Rosd, Glzawin County 5050 13 10 BA50 420 K50 270 KO5 K025 100
M. Branch Tobacco River
MeCullegh Road, Gladwin County 16800 25 12 19300 B3as 19 1180 a7 K0.25 170
M. Branch Tobacce River
Grout Road, Glagwin County 8150 26 50 11900 410 745 410 K05 K0.25 1o
5 Branch Tobacco River
Grout (Townhall) Road, Glacdwn County 14100 21 S0 17600 1100 15 805 K05 032 180
Sugar River
M-30 (Meridian Road), Gladwin County 12300 F i) 12 23000 300 20 1200 KOS K0.25 150
Chippewa River

Coldwater Road, Isabella County 3300 K50 K20 3100 45 K50 95 KD5 K025 80



Table 1A (canf)

Date Aluminum  Arsenic Barium Boryllium Cadmium Calcium  Chromium Caobalt Copper

Waterbody Collected (/i) fmgiki) imgiha) {maMa) [mag) {markg) mgng) (mgihg) {mgakg)
Chippewa River
Chippewa Rd , lsabella County aar 2330 3.1 28 K02 K20 22700 B0 K50 4.5
Chippewa River
Meridizn Road, isabeita County 12/98 1600 31 20 K02 K20 26500 40 K50 3.0
N. Branch Chippews River
Stevenson Lake Road, |sabeila County 12198 2270 58 B3 KD.2 K20 8850 50 K50 3o
Coldwater River
Baseline Road, lsaballa County 12598 1300 25 32 KD2 K20 51000 a0 K50 3.5
Rum Creek
10 Mile Rd. W., Kant County a7 1500 L 13 K02 K2o B100 a7 K50 50
Honey Creek
Darwin Rd., Livingston County 297 2000 B7 26 K02 K20 18900 50 K50 35
Portage River
Toma Rd., Livingston County 287 1180 1.3 10 K2 K2D 12700 3.0 K50 K20
N. Br. Clinton River
N 28 Mile Rd., Macomb County 287 5120 72 50 0.27 K20 SE000 10 K50 13
N. Branch Chippewa River
M-56 (30th Avenue), Mecosta County 12%8 1760 24 20 Koz K20 5350 40 K50 K20
Allen Cresk
Dickenson Road, Newaygo County 12/98 2780 1.2 27 K02 K20 2750 50 K50 as
Freeman Cresk
Maple sland Avenue, Newaygo County 12/98 3100 24 33 K02 K20 8750 8.0 K50 T.0
Clinlon River
Elizabeth Lake Rd , Oakland County 297 1570 44 17 Koz K20 26400 40 K50 45
N. Branch Cass River
Germania Road, Sanilac County 1298 3700 10 45 02 a0 18100 70 50 a0
Belle River
Braidwood Road, St Clalr County 12168 3830 5.4 34 022 K20 13700 To 6.0 6.0
Huron River
M. Teritorial Rd., Washienaw County 297 3100 63 108 K02 K20 141000 7.0 K50 13
Fleming Creek
Geddes Road. Washlenaw County 297 3530 £3 Fid 023 K20 38900 1.0 K50 13



Table 1A (coni), ;
Total  Total Volatile  Kjoldahl Total Aroclor 1254 Aroclor 1260

Strontium Titanlum Vanadium  Zinc Solids Solids Nitrogen Phosphorus (Pca) (PCBE) 44'-DDE

Waterbody [ g g} (mgg) TS STVE) g imalhg) fwpha) egig) (ugeg)
Swan Croek
Horksy Road, Branch County 55 125 4.0 22 696 22 880 230 38 3w -
Harper Creek
B Drive M., Calhoun County 16 (15 1 5% 0.0 mm 37 a8 341 os) — 4300 (5300  B104180m W73 a0 KT73gkoey K 150 (% 180)
* Parentheses indcate duplcate analysis resulis
Kalamazoo River
B Drive M., Calhoun County 3T G5 RO 170 34 - 4700 670 K73 K73 K 150
Kalamazoo River
dis from Marshall WWTP, Calhoun Ca. 2 o 76 og 76 10.2 BG0 280 K40 K40 K 81
N, Br Kalamazoo River
28 112 Mibe Road, Calhoun Cournty 20 b | 50 21 633 - 2100 240 K43 K4l K &5
5t Joseph River
9 Mile Road, Caitoun County 2% 14 10 45 642 io 000 480 K58 K58 K120
Chnstiana Creek
Morth Shom Drive, Cass County 138 24 40 21 50.1 a7 1280 8 K52 K52 K100
8§ Branch Tobacco River
Grant Avenue, Clare County 28 a5 50 5 324 175 4700 440 KT8 K78 K150
Cadar River
Campball Road, Gladwin County 23 a2 8.0 25 604 24 1980 330 K39 K39 K78
M. Branch Tobacco River
MeCullegh Road, Gladwin County &8 108 16 65 334 13.1 3000 590 K78 K78 K 180
M. Branch Tobacco River
Grout Road, Gladwin County 2T 81 8.0 40 5y 6.3 1670 330 K48 K46 Ke3
8, Branch Tobaceo River
Guout (Townhall) Road, Gladwin Coundy G0 i 14 48 41.8 a4 2700 620 KE2 K G2 K120
Sugsr River
M-30 (Mandian Road), Gladwin County &2 137 15 45 819 15 K 240 210 K31 K3 K B2
Chippewa River

Caoldwater Foad, Isabella County BO 83 48 12 505 — 210 130 81 K 100 K 100



Table 1A (cont)

Iron Laad Lithium  Magoesium  Manganese  Nickel  Potassium  Selenium Sitver Sodium
Waterbady mgleg) (v} Imata) i) (mglng) (gl [meghg) gy (g} mafg)

- — —

Chippewa River

Chippawa Rd., Isabalia County 5150 88 3.5 7250 a0 KED 370 Ko.5 K025 150
Chippéwa River

Merndian Road, Isabella County 4500 11 25 8750 250 KS0 1m K05 K025 a5
N. Branch Chippewa River

Stevenson Lake Road, lssbella County 2100 10 25 2900 1300 K50 155 KD5 K025 80
Coldwater Rivar

Baseling Aoad, Izabella Counly 3800 13 Kao 4100 170 K50 101 KDS K D25 100
Furn Cresk.

10 Mile Rd W, Kent County 3500 K60 K20 2500 5 K50 103 Kos K025 ;-]
Honey Crask

Darwin Rd,, Livingsion Counly 10900 KB 2.5 5000 360 K 5D 120 KOS KD.25 10
Portage River

Toma Rd., Livingston Coumy 2600 K50 K20 4700 58 K50 av KOS K025 76
M. Br. Clinton River

N 28 Mile Rd . Macomb County 13200 12 68 10900 400 G4 (] Kns K025 210
M. Branch Chippawa Rivar

M-86 (30th Avenue), Mecosta Cournly 3600 K50 K20 2300 130 K5.0 138 Kos Koz2s 60
Allen Creek

Dickenson Read, Newayga Counly 4500 K50 a0 2100 72 K&0 280 K05 K325 B0
Fraaman Creek

Maple |sland Avenue, Newaygo Cournty 8850 10 4.5 5150 586 K50 330 K 0.5 K028 80
Chinton River

Elizabeth Lake Rd.. Oakiand County 4000 15 K20 5300 130 K50 104 K05 K025 s
N Branch Cass River

Geimania Road, Sanilac County 7800 15 65 4900 210 85 430 K05 Ko2a 80
Balle River

Braidwood Road, St Cleir Caunty BS0D 11 a0 5400 210 3 a0 430 KOs K025 130
Huron River

N Teritonal Rd., Washtenaw County 11300 30 as 8150 f09 6.4 400 Kob K025 220
Fleming Creak

Geddes Foad, Washienaw County 13100 68 40 5400 460 64 440 Ko.s K025 430



Table 1A (cont).

Total  Total Volatile  Kjeldahi Total Aroclor 1254 Arcclor 1280
Strontium Titanium Vanadium  Zinc Splids Solids Nitrogen Phosphorus (PCB) (PCB) 4.4'-DDE

Waterbody {mg/ka) {mgikg) [mgika) imaikg} [%TS) {%TVS} {mo/kg] (mgikg) [ugg) {unlkg) (g}
Chippewa River
Chippewa Rd., Isabella County 21 105 7.0 25 574 — 1200 330 K 48 K 48 K 85
Chippewa River
Merndian Road, |sabella County 26 7a 6.0 27 458 5.4 1840 20 K 53 K53 K110
N. Branch Chippewa River
Stevenson Lake Road, Isabella County 12 B5 6.0 37 353 129 4100 500 K 88 K 85 K170
Caldwater River
Baseline Road, Isaballa County 72 72 & 20 a7 6 4.9 1820 168 K oag K 49 Kog
Rum Cresk
10 Mite Rd. W., Kent County 5.0 134 548 11 506 b 2200 230 K50 K50 K100
Honey Creek
Darwin Rd., Livingston County 15 100 7.0 23 38.0 - 2600 430 K 40 K 40 K 80
Portage River
Toma Rd., Livingston County 10 10 5.0 1" 70.1 - 340 DL 130 K5 K 35 K70
N. Br. Clinton River
N 28 Mile Rd., Macomb County L] 71 14 &0 418 — 2500 o K45 K 45 K90
N. Branch Chippewa River
M-66 {30th Avenue), Mecosta County 80 80 50 a3 495 B.1 2100 230 K 48 K45 K 55
Allen Creek
Dickenson Road, Newaygo County 6.0 04 8.0 a5 461 7.2 2500 320 K &8 KEg K 140
Frasman Creek
Maple Island Avenue, Newaygo County 11 72 1D 45 347 13.3 4200 4390 K 61 K Gt K120
Clinton River
Elizabeth Lake Rd., Cakland County 21 100 60 kY 583 — 980 150 K38 28" K75
M. Branch Cass River
Gemania Road, Sanilac County 24 59 10 54 57.6 59 1870 290 K 40 K4D K B1
Balie River
Braidwood Road, St. Clair County 23 62 11 45 6s.6 a0 400 290 K38 K38 K78
Huron River
N. Teritoral Ra., Washtenaw County 119 g0 10 50 230 — 5100 540 K 80 5512 K 160
Fleming Creek
Geddes Road, Washtenaw County 55 100 11 44 41.4 — 2400 520 KE&D K50 57!



“Table 1B. Chemicals not detected in sediment samples collected from the Southern Michigan Northern Indiana
Till Plains Ecoregion in February and March 1997, and November and December 1998,

Parameter No. of Samples Detection Limits Units
Malybdenum 30 5.0 mgfkg
Mercury 30 0.05-0.25 maikg
Thallium 30 1.0 magfkg
Hexachloroethane 30 60-280 ug'ka
1,2,4-Trichlorobenzene 30 600-2800 ug'kg
Hexachlorobutadiene 30 60-280 ug'ka
2-Chloronapthalene 30 1800-8400 ugikg
Hexachlorobenzene 30 50-280 uglkg
g-BHC (lindane) 30 B0-280 ug'kg
Pentachloronitrobenzene 30 60-280 ugfkg
Heptachlor 30 60-280 ugikg
Aldrin 3o 60-280 uaikg
Heptachlor epoxide an B0-280 I uglkg
g-Chlordane 30 60-280 ug/kg
a-Chlordane 30 60-280 uglkg
4,4-DDD 30 60-280 uglkg
4.4-DOT 30 60-280 ug'kg
Hexabromobenzene 30 120-560 ugkg
Mirex 30 60-280 ug'kg
Aroclor 1242 (PCB) a0 30-140 ugfkg
“Aroclor 1016 (PCB) 30 30-140 ugikg
*Aroclor 1221 (PCB) a0 30-140 uglkg
*Aroclor 1232 (PCB) 30 30-140 ugkg
*Aroclor 1248 (PCB) 30 30-140 ugfkg
*Araclor 1262 (PCB) 30 30-140 ugfkg
*Argclor 1268 (PCB) 30 30-140 ugikg
EP-6 (PBE) 30 300-1400 ugfkg
*Toxaphene 30 600-2800 ugikg

ma/kg = milligrams per kilogram or parts per miliion

ugfkg = micrograms per kilogram or parts per billion

* = results and detection limits reported semi-quantitatively

Mote: all values are on a dry weight basis unless otherwise noted




Table 2A. Sadiment chamistry of the Huron Erie Lake Plains ecoregion reference site samples

Date

Aluminum  Arsenic Barium Beryllium Calcium Chromium Cobalt Copper Iron Lead

Waterbody Collected (mgrkg) imaikg) (mgfkg) (mghg) (mgfkg) {map/kg) imgkg) (mo/kg) (mghgl (mpkag)
== —
Molasses River
Maple Point Rd., Gladwin County 12/98 2270 4.0 20 K02 8550 50 K&0 2.5 5850 8.0
E. Br. Tittabawassee River
Hemer Rd., Gladwin County 12/98 2740 7.4 42 K02 20500 6.0 5.0 6.5 8800 1"
M. Br. Tillabawassee River
Bensch Rd., Gladwin Counly 1298 5130 15 80 0.29 75000 10 10 11 14100 23
Rock Falls Creek
Schock Rd., Huron County 37 2020 4.0 12 K02 17100 as K50 4.0 5350 K50
Pinnebog River
Eby Rd., Huron County 3187 2020 4.1 24 K02 11900 58 K50 34 7160 K&0
Big Salt River
Alamando Rd., Midland County 12/88 3300 23 25 K02 22800 8.0 K5.0 45 6050 8BS
Big Salt River
Coleman Rd., Midiand County 357 3890 e e 32 02 24000 7.0 K50 65 8950 K50
Chippewa River
M-20 & 5. Meridian, Midland Co. 12/98 1500 2.2 50 K02 16300 4.0 K 5.0 2.5 4700 13
Lithe Salt Creek
MacGruder Rd., Midland County 12/98 5370 4.6 41 0.33 78500 1 1" " 12300 23
Pigeon River
McAlpine Rd., Huron County a7 3400 3T 29 K02 26900 6.0 K50 64 6680 K50
Salt Creek
Coleman Rd., Midland County 12/98 1200 1.7 19 K02 18100 20 K50 K20 2500 K50

mg/kg = mifligrame per kilogram cr parts pie millon
uglkg = micrograms per kilagram ar parts per billion

K = lpas than
s = ot sampled for

Noto: afl values sre on a dry weighl basis unkess othensise noled



Table 2A (cont)

Lithium Magnesium Manganese Nickel Potassium Sodium Strontium Titanium Vanadium Zinc
Waterbody {mgihg) Img/kq) {makg) (mglkg) img/eg) (ma/ka) (mg/kg) {mg/vg) (mahg)  (mako)

Molasses River

Maple Point Rd., Gladwin County 30 5150 270 K50 173 110 9.0 85 8.0 29
E. Br Tittabawassee River

Hemer Rd,, Gladwin County 4.0 7950 a70 6.5 280 110 31 74 10 68
M. Br. Tittabawassee River

Bensch Rd,, Gladwin County 8.5 21000 735 17 765 150 95 30 14 a5
Rock Falls Creek

Schock Rd., Huron County 3.5 5750 120 K 5.0 189 120 14 498 80 22
Pinnebog River

Eby Rd., Huron County 4.4 A4T00 160 K 5.0 310 110 11 a0 10 28
Big Salt River

Alamando Rd., Midland County 5.5 7350 180 8.5 480 180 48 79 8.0 25
Big Salt River

Coleman Rd., Midland County 7.0 8550 250 50 580 130 38 95 " 29
Chippewn River

M-20 & S, Meridian, Midland Co. 2.5 6950 47 K 5.0 165 630 28 75 5.0 25
Little Salt Craak

MacGruder Rd., Midland County 10 14800 430 21 a85 170 61 M 18 a7
Pigeon River

McAlpine Rd., Huron County 5.4 6850 150 K50 410 120 20 a7 10 27
Salt Creek

Coleman Rd., Midiand County K20 2700 120 K50 176 130 50 58 40 21



Table 2A (cont).

Total Total Volatile Kjeldahi Total
Solids Solids Nitrogen FPhosphorus
Waterbody {%TS) {3%TVS) {mg/kg) (mafkg)
Molasses River
Maple Point Rd., Gladwin County €31 3.2 890 170
E. Br Tittabawasses River
Herner Rd., Gladwin County 442 74 2600 400
M. Br. Tittabawassee River
Bensch Rd., Gladwin County 39.1 134 4000 560
Rock Falis Creek
Schock Rd., Huron County 80.5 — K 240 170
Pinnebog River
Eby Rd., Huron County 738 - 550 160
Big Salt River
Alamando Rd., Midland County 62 4 2.5 820 280
Big Salt River
Coleman Rd., Midiand County 642 j ¥ S 850 300
Chippewa River
M-20 & 5. Meridian, Midland Co, 69.4 2.6 620 132
Little Salt Creek
MacGruder Rd., Midland County 746 2.0 340 230
Pigeon River
McAlpine Rd., Huron County 72.3 - 590 210
Salt Creek
Coleman Rd., Midiand County 65.8 — 600 156



Tahle 2B. Chemicals not detected in sediment samples collected from the Huron Erie Lake Plain in March 1887
and December 1998.

Parameter No. of Samples Detection Limits Units
Cadmium 11 20 malkg
Mercury 11 0.05-0.2 mag/kg
Malybdenum 1 5.0 mg'kg
Selenium 1 0.8 ma'kg
Silver 1A 0.25 makg
Thallium 1 1.0 mg/kg
Hexachloroethane 11 80-150 ug'kg
1,2,4-Trichlorobenzene 11 500-1500 ug'kg
Hexachlorobutadiene 11 60-150 ug'ky
2-Chloronapthalene 1 1800-4500 ug'kg
Hexachlorobenzens " 80-150 ug'kg
g-BHC (lindane) 11 60-150 ug/kg
Pentachloronitrobenzene 1 60-150 ug/kg
Heptachlor ik &0-150 - ugkg
Aldrin " 60-150 uglkg
Heptachlor epoxide 11 60-150 ug'kg
g-Chlordane 11 60-150 ugfkg
2-Chiordane 11 60-150 uglkg
4.4'-DDE 11 BO-150 ugfkg
4.4'-D0D0D 11 B0-150 uakg
4.4'-DOT 11 60-150 ugikg
Hexabromobenzene i1 120-300 ugfkg
Mirex 1 60-150 ugfkg
Aroclor 1242 (PCB) 1" 30-76 uglkg
Arcclor 1254 (PCB) 11 30.76 Lgikg
Aroclor 1260 (PCB) 1 30-75 ugaikg
*Arocior 1016 (PCE) 11 30-95 ugikg
*Aroclor 1221 (PCB) 11 30-76 ugfkg
*Aroclor 1248 (PCE) 11 30-78 uglkg
*Aroclor 1262 (PCE) 11 30-75 uglkg
*Aroclor 1268 (PCE) 11 30-76 uglkg
BP-& (PBB) 11 300-780 uglkg
*Toxaphene 11 600-1500 ug/kg

mgfkg = milligrams per kilogram or pans per million

ugfkg = micrograms per kilogram or parts per billion

* = results and detection limils reported semi~guantitatively

Note: all values are reported on a dry weight basis unless otherwise noted



Table 3A. Sediment chemistry of the Northern Lakes and Forests ecoregion reference sie samples.

Date Aluminum  Arsenic Barium Beryllium Calcium Chromium Cobalt Copper Cyanide lIron Lead

Waterbody Collected Imoikg) (e} {meafkg) {mgikg) imgikg) (mgika) (mgdkal  {mokg) imgig)  (mpikg)  [mgfhg)
Bamfield Creek
Au Sable Road, Alcona County 12/88 1500 87 41 K02 5250 30 K50 K20 s 7800 6.5
E. Branch Pine River
Procunier Rpad, Alcona County 12098 G250 13 45 0.3 38600 12 T4 10 — 2210 2.0
5, Branch Pine River
Cruzen Road, Alcona County 12088 2630 an 29 K02 16300 60 K50 a5 — SB50 e
W, Branch Pine River
Cruzen Reoad, Alcona County 12/98 3540 3.4 a4 K2 34300 7.0 5.4 f.4 - 7870 9.9
M. Branch Au Sable
M. Down River Road, Crawlord County 1298 2300 0.2 &0 K02 63500 50 8.0 11 - 17160 18
Big Cresk
M. Down River Read, Crawford County 12/98 1520 1.8 12 K02 8050 50 K50 30 —_ 3300 K50
E. Branch Big Creek
Griffin Road, Oscoda County 12798 1800 31 12 K 0.2 11600 5.0 K 5.0 30 — 3800 6.9
W. Branch Big Creek
Town Ling Road, Oscoda County 12/58 1380 1.7 11 KQz2 B350 4.0 K50 25 - 3800 K 5.0
MecGregor Creek
100 yds ws of confluence with W, Br.
Escanaba River, Dickinson County
T-44N R-2BW 5-25 NE Corner -2 1250 0.78 13 K (.2 1390 3.0 K50 6.0 K06 Iroo K50
Twao Mile Cresk
Turner Truck Rd., Dickinson Counly
T-43N R-28W S-18 554 1830 25 20 K02 3370 6.0 K50 3as K03 6600 K5O
Ford River
Tumer Truck Road, Dickinson County
T-43N R-28W 3-16 B84 TF0 18 17 K02 4200 8.0 K50 13 0.82 7550 K50
Oriannz Brook
City of Marquatte, Marguette County 504 1865 3 40 K02 2270 6.3 K50 79 K04 8320 K50
Big Creek = .
Brown Cabin Road, Oscoda County 12/98 3140 22 115 0.23 39300 15 8.0 1 — 17500 23
Perry Cresk
F-32 {McKinley Road), Oscoda County 12/98 2930 15 28 K02 7950 8.0 K50 4.9 -— 4500 8.9
mgfkg = malligrams per kilogram or pans per mallicn
¥ = less than
--- = not sampled for

Notg: all values are on a dry weight basls unless oiherwise noted



Table 3A (cont).

Lithium  Magnesium  Manganese Mercury Mickel Potassium Selenium Sodium Strontium Titanium Vanadium

Waterbody {mg/kg) {mgtka) (g [ma'ka} [migtha) {mgikag) g/l h {maig) {maikal Imgikg) [mgfhg)
Bamfield Creek
Au Sable Road, Alcona County K20 1210 150 KoD.2 £ 5.0 129 K05 50 7.0 83 50
E. Branch Pine River
Procunier Road, Alcona County 94 12900 270 K0.0& 12 1230 K05 140 42 165 14
S. Branch Pine River
Cruzen Road, Alcona County as 5850 200 KO0.5 K 5.0 380 K05 65 16 136 7.0
W. Branch Pine River
Cruzen Road, Alcona County 45 12100 180 Ko 78 525 KD5 110 43 127 10
N. Branch Au Sabla
N. Down River Road, Crawford County 25 8200 604G K03 10 360 14 120 34 (=13 10
Big Creek
M. Down River Road, Crawforg County K2Z0 3500 130 Ko K60 177 KDS B85 70 o0 5.0
E. Branch Big Creek
Griffin Road, Oseoda County K20 4500 &g K1 K50 1686 K05 85 12 120 7.0
W. Branch Big Cresk
Tawn Line Road, Oscoda County Kz2a 2700 150 Ko K50 157 K Q.5 BO B.0 115 50
McGregor Creek

100 yds u's of confluence with W Br.
Escanaba River, Dickinson County
T-44N R-28W 5-25 NE Comer K2.0 530 260 K 0.05 K50 9.5 K05 70 — 96 T0

Two Mile Creek
Turner Truck Rd., Dickinson County
T-43N R-25W 5-18 K20 2030 460 K005 K50 143 KOs 35 -— an 10

Ford River
Turner Truck Read, Dickinson County
T-43M B-200V 5-16 30 4800 a6 0.06 K50 270 0,58 as — 120 16

Orianna Brook
City of Marguette, Margquette County K20 aan 885 K D.05 K50 167 KD5 55 - 65 L

Big Cresk
Brown Cabin Road, Oscoda County 35 5800 215 K03 9.5 300 1.3 130 92 69 12

Perry Creak
F-32 (McKinley Road), Oscoda County 35 3100 728 K 0.1 K50 350 K05 Ta 8.0 110 8.0



Table 3A (cont).
Total Total Volatile Kjeldahl Total
Zinc Solids Solids Nitrogen Phosphorus

Waterbody imgika) (%TS) % TVS) Impfhyg) {rngfkg)
Bamfield Cresk
Au Sable Read, Alcona County 17 294 214 4200 430
E. Branch Ping River
Procunier Road, Alcona County 30 539 6.8 1760 380
§. Branch Pine River -
Cruzen Road, Alcona County 15 576 50 1430 260
W. Branch Pmine River
Cruzen Road, Alsona County 22 384 12.4 3400 450
M. Branch Au Sable
M. Down River Road, Crawford County 46 17.8 a1 10600 1020
Big Creek
M. Down River Road, Crawford County 15 485 T.7 2500 220
E. Branch Big Creek
Griffin Road, Oscoda County 22 432 2.9 3000 220
W, Branch Big Creek
Town Line Road, Oscoda County 19 443 9.9 2400 290
MeGregor Craek

100 yds uis of confluence with W. Br.
Escanaba River, Dickinson Counly
T-44N R-28W 5-25 NE Corner 9.0 A4 a2 -— —

Two Mile Creek
Turner Truck Rd., Dickinson County
T-43N R-29W 5-18 1% 5.8 5.8 —_— —

Ford River
Turner Truck Road, Dickinson County
T-43N R-20W 5-16 n 288 12.4 — -

Orianna Brook
City of Marquetie, Marquetle County 28 830 7.9 - -

Big Creek
Brown Cabin Road, Oscoda County 51 158 43.3 118040 B50

Perry Creek
F-32 (McKinley Road), Oscoda County 20 498 Gd 1640 180



Table 3B. Chemicals not detected in sediment samples collected from the Northern Lakes and Forest Ecoregion
in May and June 1984, and Dacember 1998,

Parameter No. of Samples Detection Limits Units
Cadmium 14 20 mglkg
Molybdenum 14 5.0 mig/kg
Silver 10 0.25 ma'kg
Thallium 10 1.0 mg'kg
1,3-Dichlorobenzenea 4 220-380 ugka
1,4-Dichlorobenzene 4 220-380 ug'kg
1,2-Dichlorobenzene 4 220-380 ug'kg
Hexachloroethana 12 22-290 uglkg
1,2 4-Trichlorobenzene 12 220-2800 uglkg
Hexachlorobutadiene 12 22-290 uglkg
2-Chloronapthalene 12 670-8800 ug'kg
Hexachlorobenzene 12 22-290 ugkg
g-BHC (lindane) 12 22-290 uglky
Pentachloronitrobenzene 12 22-280 ug'kg
Heptachlor 12 22-290 uglkg
Aldrin 12 22.290 uglkg
Heptachlor epoxide 12 22-290 ug/kg
g-Chlordane 12 22-290 ug'kg
a-Chlordane 12 22-290 ugikg
44-DDE 12 22-290 ua/kg
44-DDD 12 22-280 ug/kg
4 4-0DT 12 22-280 ug/kg
Hexabromobenzene 12 45-580 ug/kg
Mirex 12 22-290 ug/kg
Aroclor 1242 (PCE) 12 45-360 ug/ka
Aroclor 1254 (PCEB) 12 45-360 ug'kg
Aroclor 1260 (PCB) 12 45-360 ug/kg
*Arocior 1018 (PCE) 12 45-360 ug/kg
*aroclor 1221 {PCB) 12 45-360 ug/kg
“Aroclor 1248 (PCB) 12 45-360 ug/kg
*Aroclor 1262 (PCB) 12 45-360 ug/kg
*Aroclor 1268 {PCB) 12 45-360 ug/kg
BP-6 (PBB) 12 110-180 ug'ka
*Toxaphene 12 220-360 uglkg

maikg = milligrams per kilogram or parts per million

ugikg = micrograms per kilogram or parts per billion

* = rasults and det. Limits reported semi-gquantitatively

MNote: all values are on a dry weight basis unless otherwise noted

Note: Pesticide/PCB results for Orianna Brook and Two Mile Creek were not used due to
unacceptably high levels of detection



Table 4A. Sediment chemistry of the Eastern Corn Belt Plains Ecoregion reference site samples.

Date  Aluminum Arsenic Barium Calecium Chromium Copper Iron Lead Lithium Magnesium Manganase

Waterbody Collected  {mga) {mgikg} {mo'ka)  (maolkag) [mafka) (mafka) (mg'kg) (maikg) (mofka) {mg'ka) {mafka)
Saline River
Curtiss Park d/s of M-12,
Washtenaw Co. 2197 2020 2.7 19 37700 7.0 5.4 7030 13 25 8250 200

Table §&. Sediment chemistry of the North Central Hardwood Forests Ecoregion reference site samples

Date Aluminum Arsenic Barium Calcium Chromium Copper Iron Lead Lithium Magnesium Manganese

Waterbody Collected (mgkg)  (maka) (moka) (mafka) mgfkg)  (molkg) (mgfkg) (mgikg)  (mgfka) {matkg) {mglkag)
Wamer Creek
Barber Road, Charlevoix Co.  12/98 3130 18 35 23300 10 13 8250 22 25 2800 250

mgfeg = milligrams per kilogram or parts per million

== = not sampled for

K =less than

DL = sample was diluted

MNote: all values are on a dry weight basis unless otherwisa noted



Table 4A (cont).

Total
Total Volatile Kjeldahl Total
Mickel Potassium Selenium Sodium Strontium Titanium Vanadium Zinc Solids Selids MNitrogen Phosphorus

Waterbody (mglkag) (ma'ka) {mofkg)  (malka) (mafkg) (mpfkg} {mglkgl  [malkg) (WTS)  (WTVS)  (mg/kag) (mglka)
Saline River
Curtiss Park d/s of M-12,
Washtenaw Co. K 5.0 198 K05 120 45 120 a0 28 786 - 430 DL 320
Table 5A (cont).
Total

Waterbody

Total Volatile Kjeldahl! Total
Mickel Potassium Selenium Sodium Strontium Titanium Vanadium Zinc Solids Solids Nitrogen Phosphorus
imalka) ima'ka) (mafkg)  (ma'ka) imaika) {malka) {ma/kg) (maikg) (%TS] (%TVS)  (molka) (marka)

Warner Creek
Barber Road, Charlevoix County

8.0 350 2.0 100 38 61 8.0 &4 15.0 47.5 12600 730



~Table 4B and 5B. Chemicals not detected in sediment samples collectad from the Eastern Comn Beit Plaing
Ecoregion in February 1997, and from the North Central Hardwood Forests Ecoregion in December 1398,

Parameter No. of Samples Detection Limits Units

Benyllium 2 02 mgikg
Cadmium 2 20 ma'kg
Cobait 2 5.0 mg/kg
Mercury 2 0.05-0.3 ma'kg
Molybdenum 2 5.0 mg/kg
Silver 2 025 mglkg
Thallium 2 1.0 ma'kg
Hexachloroethane 2 60-290 ug'kg
1,2 4-Trichlorobenzene 2 600-2900 uglkg
Hexachlorobutadiene 2 60-290 ug'kg
2-Chloronapthalene 2 1800-8800 ug/kg
Hexachlorobenzene 2 &0-290 ug/kg
g-BHC (lindane) 2 60-290 uglkg
Pantachloranitrobenzens 2 60-290 ug'kg
Heptachior 2 60-230 " ug/kg
Aldrin 2 60-290 ug/kg
Heptachlor epoxide 2 €0-290 ug/kg
g-Chlordane 2 60-290 ug/ka
a-Chlordane 2 60-280 ug/ka
4.4-0DE 2 60-290 ug/kg
4,4-DDD 2 60-290 ug/ka
4.4-DDT 2 60-290 ugka
Hexabromobenzene 2 120-580 ug'ka
Mirex 2 60-290 ug'ka
Aroclor 1242 (PCB) 2 30-150 wg/kg
Aroclor 1254 (PCB) 2 30-150 ugkg
Aroclor 1260 (PCB) 2 30-150 ug/kg
*Arcclor 1016 (PCE) 2 30-150 ug'kg
*Aroclar 1221 (PCE) 2 30-150 ugikg
“Aroclar 1232 (PCB) 2 30-150 ug/kg
*Aroclor 1248 (PCE) 2 30-150 ug/kg
*Aroclor 1262 {PCB) 2 30-150 ugikg
*Aroclor 1268 (PCB) 2 30-150 ug'kg
BP-6 (PBB) 2 300-1500 uglkg
*Toxaphene 2 800-2800 ug/kg

mg'kg = milligrams per kilagram or parts per million

uglkg = micrograms per kilogram or parts per billion

* = results and detection limits reported semi-quantitatively

Note: all valugs are on a dry weight basis unless otherwise noted



Table 6A. Locations of reference site sediment sampres taken in 1984, 1697 and 1998,

o =t e

Bunfield Credk.___
W. Branch Pine River
S. Branch Pine River

E. Branch Pine River
‘iwan Creek

halamaz.m River
Kalamaz.oo River
Harper Creek

N. Br. Kalamazoo River
St Ios.ebh River
Christiana Creck
Wamer Creek

5. B’ranc:h Tobacco River
M. Branch Au Sable
Ehg Creek

E. Branch Big Creek

W. Branch Big Creek

Au %able Ruad

Cruzen Road

Cruzen Road
Procunier Road

! Hurkey Road

B Drive Morth

d/s from Marshall WWTP
B Drive Morth

29 1/2 Mile Road

9 Mile Road

North Shnn: Drlvc

Barber Road

L-mnt Avenue

N. Down River Road
N. Down River I{uad

_ an‘ﬂn Road

Town Line Road

Twn M;le Creek

Ford River

MeGregor Creek

M. Branch Tobacco ijer

S. Branch Tobacco Rwer
Cevdar River

Mo!asses River

H. B:ang._h Tobacco River
Sugar River

W. Branch Tittabawassee

M. Branch Tittabawassee River
E_—B:am:h Tmahawassee River
E. Br. Pigeon River

Iurner Truck l{oad
Turner Truck Road

100 yds ufs of confluence
with W. Br. Escanaba
McC‘ullagh Road

Grout Road (' Fow Tlhd”}
Campbull Road (River Rd.)
Ma;:-le Point Road

Grout Road

M 30 (Merldmn Road)
Fltz;w.-.'ater Road

Rensch Road

Herner Road
MeAlpine Road (Gagetown)

Alcona
Alcona
Alcona
Branch
Calhoun
Calhoun
Calhoun
Calhoun
Calhoun

Cass

Chnrlexfoix |

Clare
Crawford
Crawlord

| C raw Ford ‘

mefard _

Du: kenson
Dickenson

Dickenson
Gladwin
Gladwin
Ciladwin
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25N [ 05E 8347 31" | 44 34" 17"
25N | 0SE | 8327'46" | 4435 35"
25N | O0SE 83 27°46" | 44 34' 26"
26N | 03E 8327' 17" | 44 36' 44"
065 | 08W | 8512'08" | 4154'08"
028 | 0SW B451'19" | 4215'41"
028 ‘ 06W | B45®27" | 421547
028 | 07W | 31 | 8509'36" | 4215 40"
038 | 04w | 0 84 43'37" | 42 14' 46"
045 I‘ U7W 34 ; 8_’{ [17'38”'_ 42 04 51_"
078 | 15W | 36 j 85 59'60" | 41 49' 18"
32N | 06W | 25 | 8459'18" | 4508 45"
I7N | 04W | 28 | 844718" | 4349'47"
2N | 01w 22 | 8425 12" | 44 42' 59"
27N | 01w 23 | B424'32" | 4442 56
27N | 01w 13| B422748" | 4944' 20"
28N | 0IW | 34 | B425'28" | 4446 08"
43N | 29w | 18 | 875828" | 460737
3N | 29W | 16 | 8757 41" | 4607 34"
44N | 28W 25 87 51'37" | 4612'17"
17N | 02W 03 84 31'31" | 43 53' 20"
17N | 02w 16 | 8432744 |4352°01"
ISN | 01w 30 | B428' 30" |435546"
I8N | 02E 19 | B417'16" | 4356' 54"
I8N | 02w 28 | 843242 [ 435500
I9N | 01w | 13 8422 02" | 44 02' 03"

20N | 0w 23 8423' 14" | 44 06' 15"
2N | 02E 07 | 8417'19" | 4408 45"
20N | 02E 15 84 13'40" | 4407 44"
|5N HE 0 83 06' 44" | 4342' |7




Table 6A (cont)

Stl‘ll.ﬂrll Nl_ll‘le:

Street Lmation

County

Pinnebog River

Rock Falls Creck

Chxppew'l River

Chippewa River

Coldwater River

Chippewa River

N. Branch Chippewa River
Rum Creek

Honey Creek

Portage River

N. Br. Clinton River

Orianna Brook

N. Branch Chippewa River
Little Salt Creck .

Chippewa River

Salt Creek

Big Salt River

Big Salt River
Freeman Creek

Allen Creek

Clinton River

Big Creek

Perry Creek

N. Branch Cass River
Belle River
Huron River
Fleming River
Saline River

_|Eby Road

'Schock Road
|Chippewa Road
‘Meridian Road
Baseline Road
Coldwater Road
Stevenson Lake Road
|10 Mile Road
anrwin Roud

Toma Road

N. 28 Mile Road
'Cily of Marquelte
M-66 (301th Avenue)
'MacGruder Road
'MacGruder Road
M-20 & South Meridian
Coleman Road
Alamando Road
Coleman Road
Maple Island Avenue
Dickenson Road
Elizabeth Lake Road
Brown Cabin Road
F—‘!Z ll‘d«t:l(mllc_',.r Road)
'Gennanm Road
Braidwood Road

|N. Territorial Road
Geddes Road

| Cuntis Park, d/s of M-12

Huron
Huron
| lsabelia
Isabelia
Isabella
Isabella
lsabelly
kent
Livingston
Livingston
Macomb
Marquette
Mecosta
Midland
Midland
Midland
Midland
Midland
Midland

Newaygo

Oakland
Oscoda
Oscoda

 Sanilac
St. Clair

| Washtenaw |

{ Washmmm

Newayga |

‘ Washtenaw ‘

.
I6N

1IE | 1 _5_ B

83 09' 55"

HELP 4348'41"|
HELP 16N | 1SE 23 | 8239°47" | 434842
SMNITP | 14N | 03W | 11 | 843742" |433726"
SMNITP | 14N | 05W | 24 8450'54" | 43 34' 38"
SMNITP \ ISN ‘ 05W | 31 | 8457'22" |433823"
SMNITP | ISN | 06W | 35 | 8439 16" | 4339 07"
SMNITP | 16N | 05W | 14 | 845228" | 4346 13"
SMNITP | 09N | 10w | 32 | 8531's0" | 4307 04"
SMNITP | OIN | O4E | 25 | 8355'30" | 4226 33"
SMNITP | 01N o4 | 35 | 835642" |4225'28"
SMNITP | 04N | 13E | 22 | 8254'24" | 4244'45"
NLF | 48N | 25w | 27 | 8724'47° | 463138"
SMNITP | 16N | 07W | 28 | 8508 52" | 4345'43"
HELP | 13N | 02w | 02 | 3430°30" | 4333 10"

HELP | 13N | ;2w | 26 | 8430'31" | 4329 34"
HELP | 14N | OIW | 24 | 8422°09" | 4335 39"
HELP 4N | 02w 29 | 843517" [ 4334 22"
HELP | ISN | 02W 15 | 8431'39" [4341'32"
HELP | ISN | 02w 18 [ 8435'16" | 434123
SMNITP | 16N | 14w 31 86 02'20" | 43 44' 27"
SMNITP | 16N | 14W 19 8601'06" | 43 45' 48"
SMNITP | 03N | 09E | 21 8324' 10" | 4238 42"
NLE | 26N | OIE | 13 | 8415'32" | 4439 08"
NLF | 26N | 03E | 09 | 8404'S9" 443929
SMNITP | 14N | 126 | 12 | 830r04" | 433935 |
SMNITP | 06N | 14E | 28 | 8248 02" | 4254's58"
SMNITP | 01S | o4E | 13 | 835430" 4223 13"
SMNITP | 028 | O6E | 25 | 8340'02° |421627"
ECBP 045 | OSE | 01 | 8347°07" | 4209 43"
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