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T'lble I - Kalamazoo Lake - Dredge Spoils Lagoon Sample Reslllls

Soil: Rcsidi..'lltinl alld COllllilCfciall, !'url 201 GUIl.'ric Cleanup L'ritl.,"ia, JUlie 6.2000
Of Soil: Rc!<idenliallHHI C011llllCfcial 1. 1'1111 20 I Generic ClCilllllp CriIL"'ria . .J11nc G. 200/) and MER A (Dc!:111It 'l':'tl1c !\ ClC;lIlllp erikrin) Op..,...,tiunal MClllornn<!lllll H15. Scptcmhcr 30. 1993
N.J\ Not !\nalyzL'1.1

III d<..1Hlks :1I1:11~'lil':d dal:l abo\'c Resid111lial :llld COl1lmLn:ialll lircd ("lIltad Clit..'ri:l

222 d..:ll<'ks nl1.d~ lic:d ttl':l :1I1(\\'c sIal'::" idc hncl-gr l\lllld le\'els

'Pnrt 2111 .. "Statewide
Novcmher 2, 2UI"1 Purametcr Residentilll Default Towrr:IIA-1 F:2'-3' TOI'H'r:lIA-1 C:6'-7' Towt'r: 11,\-2 1':2' -3' Tower: IIA-2R: 4.5': 5' rllw..r:II,\_2r.::~· .6'

Oi red Background
Contact Lenis
Criteria

EPA MClhuc..l

Methud 60108 Arsenic (l1Ig/kg 7.6 5.8 IV) 3.1 12.1l NJ\ <5.72
BuriutU (ml!!kl? 37,000 75.0 2X4 n5 250 NJ\ 29.7
Cat.lmiwn(m~kg) 550 1.2 1.2 <OA93 1.23 NA <OA81
Chromiulll III mg/kg) 790,000 18.0 7·U 13.5 61l.2 NJ\ 9.13
Conner (1I1l!!k.) 20,000 32.0 LIG.? 10.1 40. J NJ\ 5.23
Leno (Illglkg) 400 2!.O 112 21.6 1117 NJ\ 7.71
M:'lIwancsc (ml!!kl!) 25,000 440 1,Il0(l 380 Vl7 NJ\ 117
Sclcllium(lug/kg) 2,600 OAI <2.6 <2.7 <2.6 NJ\ <2.6
Silver (1I1l!!k.) 2,500 1.0 0.747 <0.552 0.611 NJ\ <0.538
Zim; (mclkg) 170,0(10 47.0 17~ 35.2 148 NJ\ 15.0
Nickel (lI1glkg) 40,000 20.0 35 ..1 7.3 n.2 NJ\ 3.54

Method 7471A Mcn::lIIY (llIg1kg) 160 0.13 IU,15 0.11 ~ (I.(,X2 NJ\ 0.0341

Methud XII82 Totall'CIl (lI1l!!kg) 4.0 Nul available 260 0.098 1.26 0.126 <0.0568

Method 8270 BIN nis (2-clhylhc,yl) 2,8tXI Nol OJvuilubJc <U.962 <OA25 <0.828 NJ\ <0.390
nhllk1lntc (lI1,,;kg)

-



Tallie I (conl'd) - Kalamazoo Lake - Dredge Spoils Lagoon Sllltlple Results

S""IOle lD/NEA ID I
NU\'l'lTIbcr 2, 2UUU I'aralllctcr "PMr( 201 .... Sliliewide

Rcsidcntilll Dcfnull Towrr:11A-3F:2'·3' TUn't'r:llA·j{,:4'·".5' Tuwt'r:IIA-411:2'-J' 1'o ..'..r:IIA·4C:J.S··...5' TnWrr:lli\-S'''::!

Dircd I8Il(k~rullJH.I

Cuntltel Lc\'cls
Criteria

EPA Method

Mctlwd Cluwn Arsenic (Illwkg) 7.6 5.8 ~.5 <5.10 ~.4 <5.55 ft.?
IJ",ium(ml!!ke) 37000 75.0 251! 38.2 223 28.7 227
Cadmium (mg/kcl 550 1.2 <1.03 <0.428 0.744 <1!.467 <0.972
CIUOllliulII III (uuYkl?) 790,000 18.0 1~6.6 5.84 /13.1 4.95 5.",(1
CUllner (ml!!ke) 20,000 32.0 32.9 6.23 33.n 2.69 3X..1
Lead (mgJkg) '100 21.0 75') 9.42 69.2 5.66 79.3
Mau 'aucsc (ml!!ke) 25,000 440 gXO 163 X2X 112 Xj5
Seleninm(m'lke ) 2,600 0.41 <2.5 <2.7 <2.6 <2.5 <2.6
Silver (1l1I!!ke) 2,500 1.0 0.582 <0.479 <0.821 <0.522 1!.45~

Zinc (mg/kg) 170,000 47.0 11(, 16.6 lOX 11.5 120
Nickel (ml!!ke) 40,000 20.0 22.5 4.0'\ 21.(, 3.01 23.(,

Method 7471 A Mcrum), (mgJkg) 160 0.13 0,45 0.0346 0 ,129 0.0437 0 ·1(,5

Mcthud 8082 Tulnll'CIJ (mlie) '\.o NUl uvuilablc 1.22 <0.05n 0.903 0.351 1.23

Method 82711 BIN Iii' (2-clhylhcxyl) 2,800 NOlllvlIilablc <0.810 <0.379 <0.753 <0.380 <0.792
nhll"lalc (mcJke)

Soil: Rc~irJl.'Jllilll ,111d l'lllllllll.:fI.:tal I. l':u1 20 I licneric Cleanup Crill,-i ... June 6. 2UOO
u Soil: Hc~idCl,ti:ll :1I111l'I\lHtllcrdnl I. !':lIt 201 tiClH:ric Clcanupl'rilL'fi:l . .111m: 6. 2001111nd r...IF,RA (I>e!;,ult T~vc A. Clcrlllllfl CriIL,-in) (>iu..·'"l\titlll:ll ~lclllllrllndlllll Ii 15. ~(.,"cl1lhcr 30, 199,1

NA. Nt" I\nalV7.L~1

III d"""h..".; :lII:lhll<;:,1 &'1:' :1110\'-' I~'-'<;id",'li:ll :lIld l'(lrllln...,-;,:ialll)irl,'\.1 (\1oI11:lL1 (',ih..'li:,
222 d...,,,\( ...·<; :ru:lh1i...·:t\ d:,t:, :l11\1\'~ <;t"t~\\ ill..: h:h.:l"gr"und I~\'~I~



Table I (conl'd) - Kalamazoo Lake - Dredge Spoins Lagoon Sample Resnlts

Sllmplc lD/NEA ill
NtJ\'crnhcr 2, 20tH. "Pnr1201 "'Stlltcwitlc

Ptlnmtclcr Residenlial I)cfault Towcr:IIA_!'I':6' _7' TlI~'rr:III\·6fo':J.5'·".5· Towtr:It.\-6C:S' -5.5' Tower:llA·7F:j'·J.5'

Direct BlI('k~round

Cunllu:t I~"ch

CritcJin
EPA Methud ·-+--------1------+-------+-------1-------1

Method 60 lOB Arsenic (mdl<J,!.) 7.G 5.8 9.5 11.0 4.26 5.2
IJuriulll (Ill!!lkg) 37 UUU 75.0 171 22~ 78.5 IIU
Cudmium (mg/kg) 550 1.2 <U.862 1.12 <0.353 <U.5Y
Chrmniulll (Illgf<g) 79U,OOO 18.0 .1.1.2 (, 1.1 10.8 21.2
CUDocr (Illg/kg 20,000 32.0 2~.O '16.Y 7.31 18.U
I,cnd{mg{k~) 400 21.U 5.1.5 95,1) 18.0 31.9
Mall1!aJH.:'SC (ml!!k~) 25,OOU .t)'IU 702 ~n.'1 333 422
Seleuium(mg/kg) 2,600 0.41 <2.7 <2.5 <2.6 <2.7 I

Silver (Ill !!Ikc) 2,500 1.0 <0.964 0.754 <0.395 <0.66 I
7.iuc (mglkg) 170000 47.0 n3 I(,~ 26.1J 53.4
Nickel (Illclkg) 41J OOIJ 20.1J 21J.1 .11.0 6.57 11.6

Method 7471 A Mercury (Illgfkg) 161J 0.1.1 0 ..157 0.(,(,.1 0.105 0.18"

Methud 81182 TUlal PCIJ (Illg/kg) '1.0 NUl available 0.807 1.55 <0.0621 0.518

Metlwd 827111J1N His (2-elhylhexyl) 2,81~1 Nu' avuilable <0.695 <1J.823 <0.416 1J.659
nhtha'ate (m!!lkcl

SHil: Rc~idu1tilll lUll! COlllllll..."ci:d l, 1'1IIt 201 Ch::I'II.:ric CkalHlp Crill..orill. JUlie G. 2000
•• s"il: Hc~id'.:Jltil\l ami CIllIlI1lI..'T"cial I. Plllt 20 I (;ul(..'T"ic Clcanup Critl..'T"ia ..hlllC r.. 2000 ll1111 r..IERI\ (DcllHllt T)11C 1\ CIC.1I1Up Crikr ill) 01'1..'T"nlit>lIal r..lcmoramllllll If I S. Scptclllhcr 30. 199J
NA N, .. 1\11111\'71.."1.1

Illlk,tt>":s all:lh1l~'al d:ll:1 all,.\'o: Rc~idcl1li:ll :lIId C ••tlI111.:rci:d IlJi".'\.1 ('01l1a1..1 Clik,i:1

222 d..'l\"~" :lll:ll,th,.-:llll:il:1 alll.'·,.: ~1:1t..:\\ ld.: h:lchgrollnd k,·d~



Table I (conl'd) - Kalamazoo Lake - I>redge Spoils L:lgoon Sample Resnlts

Nuvcll1hl'r 2, 201M'
Pllntmclcr

'P"rt WI
Rcsillcntbtl Uil"Ct"t
Cunrue. Criteria

SlImpl. W/NEA In
.. "Statewide Default
BnckgrclUnd Levels Towtr:IIA­

7(';5·-~.S·

Towo:r: I lA-II F:J'·4' 'f'nWt·r:IIA·HF:7'.7.!"

I

EPA Method

Method 60108 Arsenic (Illglkg) I 7.6 I 5.8 I 5.1 I <2.6 I 11.0
Barium (Illglkg) I ]7,IKIO I 75.0 I YO.] I 46.9 I 22.1 I
CuulIlium (llIJ!/k~) SSO 1.2 <0.519 <0.592 <0.837

Chromium (Illglkg) I 790,000 I 18.0 I IX.7 I 9.69 I ]7.1 I
Cupper (Illglkg) 20,IXIO 32.0 17.9 9.72 27.3
Lem\ (mglkg) I 400 I 2\.0 I ]0.0 I 17.7 I 62.4
MlIn.lIIlc'Se (m.Ik.) I 25,IKIO I '140 I 346 I 186 I 1.11')0
Scieuiulll(mglkg) I 2,GUO I U.4\ I <2.7 I <2.6 I <2.6
Silvcr(lllglkg) I 2,5UO I I.U I <0.581 I <U.662 I <U.9.17
Ziuc (Ill-g/kg) I 170.UUU I '\7.0 I 52.5 I 22.6 I II.i
Nickel (mWk.) I ~O,UOU I 20.U I 11.3 I 5.76 I 230

Method 7471 A Mercury (1lIg1kg) 160 0.13 0.17·\ 0.1 IS 0.1(17

Mcthud 8082 Total PCB (Illglkg) 4.0 Not [Ivailahlc 0.298 0.6OG 0.%9

1.260<0.~69<0,440Nol {Ivailnblcilis (2-clh)'lhcx)'l) I 2,XOII
phthalate(nl~ I I I I I

Mctlwd H27U BIN

~Soil: Hcsidu\tinllllld ('Olllllll.:n.:ial I, 1'1111 20 I <.lUll..., ic (,lcaHlip l'rik, ill, JUIlC G. 2000
,. S\,il: Rcsid~'ll ial allli C"'ll1l1CT'cinl I, I'Ilr1 201 c..il,.'r1I.."I"il,.' CIClIllilp (', ;11.."·;11, ,hule G, 2000 ulll1 ~11~Ri\ ()pl..'-;lIioIl1l1 M~lll()rllI1lILJlll 1115, Sl..l'I~lllhl..'· ](1. 1Y9.J
N,.\ N,>1 Alllll\·7.I.."(1

III dL11,'iL'S :1I1ah'1i..:al dal<1 ;II,I'\l,.' 1~ ..::-.id...'Hlilil ami CI'1II111 ...·ld~ll1)il ......1 Cl'IlI:I ...1I.'!iI ...,i:l

222 dL111'1 ...-s :l1l1l I\ 111.'11 r l!:ll:1 aho\· ... ~l :11.:\\ 111..: h:H:kl') oll1ld lc\'L'I:-.
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Table 1

SUMMARY OF METAL RESULTS

Saugatuck/Douglas Convention and Visitors Bureau
Saugatuck, Michigan

Part 201 Part 201
95% Upper Statewide Residential Part 201 Groundwaterl
Conndence Default Drinking Water Residential Surface Water

Parameter (mQ/ko) SAU9901 SAU9902 SAU990J SAU9904 Limit Background <a) Protection DIrect Contact Protection Default Clay (b)

Arsenic 9.5 9.3 9.9 9.4 9.83 5.8 23 6.6 70 34.3

Barium 140 130 140 120 143.76 75 1,300 30,000 1,000,000 249.3

Cadmium 0.072 0.072 0.14 0.083 0.13 1.2 6.0 210 250,000 3

Chromium 28 28 33 28 32.19 18 1,000,000 630,000 1,000,000 49.8

Copper 30 25 31 27 31.49 32 160,000 16,000 1,000,000 35.9

Mercurv 0.037 <0.028 0.13 <0.028 0.115 0.13 1.7 130 47 0.25

ManQanese 680 630 680 610 691.87 440 2.0 20,000 200,000 690.2

Lead 56 53 63 54 61.81 21 1.0 400 10 39.6

Selenium <0.045 <0.045 <0.045 <0.045 NA 0.41 4.0 2,100 88.000 1.34

Silver <0.42 <0.42 0.44 <0.42 NA 1 4.5 2,000 230,000 3.56

Zinc 120 110 130 120 129.61 47 2,400 140,000 1,000,000 98.2

Notes
(a) Statewide default background concentrations for naturally·occurring soil per MERA Operational Memorandum #15, dated September 30, 1993.
(b) Default clay concentration per Michigan Background Soil Survey dated April 1991
- Part 201 criteria per MDEQ Environmental Response Division Operational Memorandum #18 dated January 29,1999

. Shaded values exceed the statewide default background concentrations

- All samples collected on 13 April 1999 from the proposed cruise ship turning area.
- Samples SAU9905 and SAU9906 contained <5% material passing a #200 sieve and were, therefore, not submitted for environmental analysis.



Table 2

SUMMARY OF SYNTHETIC PRECIPITATION LEACHING PROCEDURE RESULTS

Saugatuck/Douglas Convention and Visitors Bureau
Saugatuck, Michigan

Part 201
Residential Act 307 Type B

Drinking Water Drinking Water
Parameter (mg/L) SAU9901 SAU9902 SAU9903 SAU9904 Criteria Criteria

Arsenic 0.0041 <0,001 0,0013 <0.001 0.050 0.001

Barium 0.3 0.37 0.3 0.21 2.000 2.400

Chromium 0.012 0.0017 <0.001 <0.001 0.100 0.120

Manganese 0.16 0.023 <0.01 <0.01 0.050 0.050

Lead <0.001 <0.001 <0.001 <0.001 0.004 0.004

Zinc 0.12 0.064 0.028 0.054 2.400 2.300

Notes:
- Pal1201 criteria per MDEQ Environmental Response Division Operational Memorandum #18 dated January 29,1999.
- Type B criteria per former Act 307 Operational Memorandum #8, Revision 3, dated February 4,1994.
- Shaded values exceed the residential drinking water criteria.
- Samples collected on 13 April 1999 from the proposed cruise ship turning area.




