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In 1995, rhc Kirg County W.te. ad Lal Res@cs Divisim iriliai?d a ttre-y€d
ploj6r b the Ha@ CEek Waleshcd 10 wort wilh b6i6s ald Eident8 otr
iqlelMting Fluti@ plevention prelics,

Tne god oftbe prcjcct ws to e me lhe {ater qurlity of Emn Cek and th.
DMish w.r€My by Edwile d1€ o.-going polludon ptublm fron vdios iidustrial
dd esldoliat &iivities. To net this goal, ihc prcjet had fou min objelivs:
D ine@ busiGs.nd resid€ntial comiry hDwledge of wate. qurl,ty prctetion

ard luild ! coopdadE atm6ph*c for impl@tatio! of Btomwll€r coltrols;
2) ofrer oNit @Nn|l!6 to b!.ieses 10 prcvide t chnicd dsirlaEe ald iluF

loowlcdeabl. and proPq nnpbrenladon of b€t t)1@gemtrt pBclics;
3) edea1. rhe Bidmtial emlniiy abot Ham C@*, wats qlality, and pollution

prcvcntiori p@ric*; 6nd
4) @nitor wlter quality to delemitr the .f@dv.@!e of lh. outreacn aid a$islaE

I! th. ttd y€s ofthis prcjet, Kine Couty ta! @@pli!h€d atI fou objedvs.

T€€bnic.l Assist e and Coaplisce
. ll4bsireses@ived@btrEhmireot-sileteclnicaldsistane.

. 62of th€busin*es@srillinconpliu.ewiththeCouDty'seatdqlality@de
and N impl@errring 

"11 
besr magd€nt pia.ties (BMP).

. Aptrcxirnately40of th.lflai ry b6ineses hae ninor ouistdding BM?
issE that t .p fi.E ffom reiving a @h!lid.e lehei

. IE @inine bBin6*s sill prcbably EquiE enfoMn€trt lene6 b gain
@nplio@ with the Couiy's wat . quality m.L.

. 4 dfoMnd acnos w@ started dErA the @6e of l[e prcj*t.
. BusiGs who cane into cotrrplie rith wter quality codes thrugh thi! prcjet

beas Mben of the BuriBss for cled watcr prceru. Ar Mbers,
budcsss seived @nliNire educ ionil tuterials and wrc pronoted md
l@gdzd for th€ir pouutio! pEr€.tion efions.

. 13drcationaleyenlswrehostedintheMte$hed,qchingovd400Fopl..

. 5 @ilinssof edealiomlmterialw€Ehlloallwalqshedrcsiddts(ovq6000).

. 16 €du.ation l @d infomaiion l mt€rials w developed dd distribul€d.

. 3 educalional anicls wer published.

. Prc ad poslBiddfial sljreys sho* a 3elo incr.de in aw!.$ of Ham Crcek.

. 13 liies eere nonftored for vatd gulicy infomtim ovcr tb@ yeds.

snrh 96F srs.t Sdft. Co el P!ol..t - Ft!.| R.pon
xlng Cdrt' wale. rd I{d Rsu'c



Five &tqMtic srmding sites, eigh! wa16 quliry gfrb site! alrt eiSh editunr

No geMal t etrds c,fu oul of any of the @nitodr\g sir.s. ltE w.s @ coretarioD
of the D@itoring data with tbe ponftio! pFv.Dlior *ork of this proj@r,
Tnc mnloriDg ualysis ws old€ difficutt by facbrs s! a o4Euction
activities, leGlidd, bisroric otrr.EiBtioa, dd ln. @ltriburion of roadw.y

Althdgh p@eption My ditrq, tbc polubnr co4€nrari6 in Ham Cek de
nor tuct diffeMr rbd thos itr rhe sr.€s$ of B.[m, r baniE $burban ds,
Dnr fim thjs pmjd wil be uscd br tutuE prcjeis and @ swe a r
cdpF!.Bire bseli@ of wtle. qu.liry h lhe waie$hed.
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The Soutb 966 Str€4 Source C@|rol prcjdr wa! tundcd th.ougn d srdl fton rhe
Washheton St ie Deparrrenl of E6lo$/ - CeDrnjal Cled Wrler Fund. King
C@niy applied for tiis gra wtile discusiog the dcsigr of ware. quality trcatDeil
frcilities in ln€ Ham CEt Wate$n€d, The iorenr of this !rcjar ws ro inplerFrt r
@nprehesiv€ elre @Dnol effort ir rh. highty industrirl a@ b.foE @Gidailg oy

The god ofthis prcj..t ws to qhace th. qrer quality ofHmn Cret dd the
Duwish WateMy by ed@ing ihe o!-goi!g lDllurion prcbla from vdiols indusrial
anl rcsi.l€rtial.ciivities,

Tlr objativ* o{ the prcj*r wft to:
1 inces busiress ard rcsidential c<)muiry loowledge of mter quality psEc.ior

ard build a c@pentive ahsphcrc for impld€ntatim of sromw s @ntrols;
2. ofr.. m{ite @Nlltatios 10 busiftsFs ro p@ide lechdel 6sistas. .!d 6E

kewlcdgeable &d proFr iDple.ml.rid of h€st @Egene pracric.s;
3. educate rhe residorb,l co@uiry $out IIam C@t, wate. qualiry, arxt louudon

prev€trtio! pracdB; .nd
4. nonitor war.. qulity b deremile lhc cfetivecs ofthc ourach and ssistaG

Brckgrculd - fte PnbL4 it! N.tur. d Sweiry
IrE Ham Creek suFbain oI'DF\V watd R€$uce Invorory AE 09.0002) is
mbposed of fou petuial iributa.ies: tbe Soutl Fo ., Middle lork, Lost tork d<t
Ndn lo*. Th*e sf@N ongbal. oo the ullad plalau wesr of the Duwish River
rElley, dc.pt fd the Losl lork, which is fomed by se.p od spring nee thc valley fl@r.
Prior to .xissive *rdelMr ofd. e4 d€ne foBls blaltered th€ Dlatcau ,nd rhe sre€D
Bvinq. On the valley lloor, lh.e triburanes bdided arcss .ltuviot ass at rhe Doubs oi
lh. Fvin6 b€4oE @nvcrgilg i! a natrix of foresled swps, inld-tidal slouehs, saL
na$hes, dd dveg.t t d fte flats within the Duwish €snDry. touowing tinber
hdest dd cl€ing sld dDi@ge for agriculrw in {F late l9s mruy, the v.ltey fl@r
weild<ls pe€ qteNiv.ly 6lled dd conkrted ro lle pEsl May of ubd land u*.
Ovtr pdi de@des. lle upland plat au arx! hill slope ol4 have beo onv.ded to
Fs'dolial d€velopnot ed golf coles, Se Ma! I - Aeridl Ma! of rhe Bain.

Today, the Eam C@k wtershed ent is rwo distinct land us. fte uDs ratqshed
rs pEdomimrly 6:lablished sinele- sd ndn-fmrl' resid€nLial ldd use;Lb Mo latge
golf €olres. The low watdhed is priadily industrial ed comeEial lad u6. The
forks ofthe Ham CFk systen onei@te in the upptr Bidentiat d€a .nd now noin.
Ilt€ Souii Fork stifis the mjofty ofthe indsr'jal @a The olhd forkr hokvd, flow

sdnn 96! $rd Soure cdr.or l'rcl.d - ndt R.!o.r
rihs CN.y WarF Md Iqd R@



thtoueh ib. Sourh 96d Sr&el ildustrirl @a befor di$hlrging 10 the Dwmish

A! a sult oflbe chags in ihe Mi.Bhed, the shem syslen hrs be€n extosirely
alleFd, The vdiety ofu!@ inla.is inclutles: chdges i! flow rcgiDe; mor€l of
dpdid vegelation &d inst€m lareE woody <lebds; pipins; chm€lizarion d€dsing;
flood plain fillingi ed *tensire lollution Aon a wiety ofEsiddtial ed bdurrial
soees. the tlo primary solres of lol[nets ilclu& trnspon of bistoric
ortdiration iD lhe soils od sdim€lts and cul@t nonpoid souce polldi@ Aoo

'ftc i<lea for this !rcj.cl otieinaLd am the a@mendatim ofihe South 96" StEet
Wat . QDrlity Engin 6irg R.F.t conpleted by Hffi Envircmenirl Ccultants in
1994.'[!.Elon@nnd.dbyWNlilgtonStaleDepartndtofE@logyrndKine
Costy io rcspoEe to ih. lonpoilt pollution e@mmdations i! itF Gei/DNdish
Wa&rshed No+oint Action Ple (Kins Couty 1991). 'Ihe Enei@dre R@ot
t@@@ds a $Fepha. prce@ lo addrss the loDpoill sw6 oflollution in the
lowd glm CF.t syst m:

Phrse I - A el@ con@t prcCrd for dF wt6h€d l!!t irctudB cl6up &d
mitieaiid of *tting pollurao! soltB, ongoire ele t6ckinr; public €ducarid
ed ilvolr@or, inpl.ndlalio! of siG- speittc bcn lMaeenqt pr&iices
(BMls) ed wb and sediDst quditt modbring. .

Phe 2 - CrnsEucdon ofMler qu.rity prejects to b)?ss or div€rt th. mir forks
ofHdm Cdls separadng elaiiv€ly good quality mter Eon th. onroDinar€d
'mofi in tle lo*d indlsfial DonioD ofthe !ar6hed.

Pne 3 - Cilledon dd revi* ofhonibring &i4 dd ifnsasry, @nstructi@
of stomwat€r rjeatudr fa.ilities fq th€ drarDiEled moff fron th. low
i uslial porlion ofthc rat 6[cd.

ftis Soltb 966 StEr S(Me Cotrtrol Prcj€ct 3ucc6tult odpleted rhe Pne I
romddadon alore. Phe 2 is udd d*ign *irh coBtrwrior ro lossibly &k pl.ce
in 2000. Implenorador oflh* 3 is still qudtiomble o.l tu witing o! the S@ttL
City Lighl rorth Prljecl (hoFtuny to be coBEu.t€d i! 1999/.
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TT IASK I . PROJECT MANACEMINT

I

t

IrE prcjet a dMrled ifto tue tasks I ) poject 
'fuag€nmr; 

2) sre ontlol
pnond6; 3) on{it€ o$lltationvtelnical 6sistdcq 4) public €ducalior dd outr.ach;
ed 5) tuDitoing dd e!€luation.

fte poj€t leo cosisted of six p@ple at ary om tim, . prcjet hreger, two
ede.tion speialists, a water quality dgi,B, and two mDitoling ltaff. Tl'e prcjat
brnagEr eas respoaible for adrinisrering dhe prcj€.r, ieludile:
. d*lopils w@k plr6, and oductitrg, dordiutiog, aod *hcdulilg ru prcjdt

. hnilc ald supervisinS soft prcjdt sirfi;

. eteilc quatity comol and milrerc of all rc@rds;

. Facking ft. s.h€dule ad inpldHtation ofrne Foje.ti. dev€lopilg a@.1bulget pact ge6, lnctiDg spcrdilg, ard auocating res@6;

r kitinS and col']lMietilS pbgbs repor$ 1o iolemal tt:@gcmnl dd rhe
D€prren of Ecology.

Ircughout O. prcje! the mdaeer ebmitted prcer6s rclorts otr E qudt iy bNis,
folloeed by the quddly billirg, The oveall noasmdt ofliie prejer re soorhly.

fte prcjer red iftlu.rcd rhe iolloeing $.fi (nm 19951998):
Saidra Kitroy - prcjet odisd
Sx. Clarke - tecbni@l assistac dd enfor.@n @ryliae
Bob Spel@ - public edearion dd @Eacn sleidisl
David Frrnf,r - mditorirg dd eklu.rion
Brcndd Grdt - monilodng ard ev.lutid
Ail@ B.ctwith - buiness edMdon and dE .cL sleialist 1998
Sd JobBon - busi!.ss cduetid drd @i@h spei6list 1996{97
Ruth BeU - buies edeation {rd dEach s?ecirlist 1995 - 1996

Addlronal rEd otrhbuL.d ro itE prcjq throu€lF( is d@tioo inctudins Tm
Eubbel, Lany C€nL, KrL Rhoads, Tom G@rgiatlra Zrhd Kaln, Tin Cneatu4 L@
Do.ige ed t@y orhs.I

souh 96. srd sbK. cdt.ol Projc. - Fiml R.!d1
Kids couty w.d ud Iad R6om6
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IIJ. TASK 2 - SOTJRCE CONTROL PRIORIIIES

CorDty slatr b€me &milid wilh qbrilg Fobl@s in rlr ma befoE ihe !rcject besm
a a Hull of qtensire sire yisits thbugh the Coury's cmplsi prc6s od
@muication with odd 6uty, srat , ed feddal agdcy statr To adeqruiely 6ss
the priorities lor some control for tbis prej6t hov*s, sr!ffpieNed *i'rins
d@mols dd irteryiry.d addiijonal agency slaf.

Staffdiew€d enstirg dal!, rlona &d dsrerizls to d.t mjne $iw ele @nbol
neares ww @d.d, ircluding:
. PEvioB King Couty DhiESe lnverigarion Comptai r
. Mct o Toble Cdl Complaints
. NPDES illicn @D!4tio! 6le
. Comwiat R.tqiion/Detdtion ed Dnimg. Invobry 616
. Kiry CouF <lfalnage sy$em mppirg
. South 96u Stret Wlter Quality Enei@dng R@ort 1994
. Kilg Couny R*olmissa@ Rcpon No. 26 Duwis! Riq B6ir. 198?
. D*lolln€ of o Aq@tic M@gdsr Plan for ln. Elliot B.y &.1Du@ish

Esfulry:AStudy.1993
. Grd-Duwdisn Wdaslte<l Nonpoint Actior Pl@ I91

Stafralso odyud &d @!fimed the lisr of busims origi&lly gd@t d by th. South
96t Ste€l \vlier Qulity Ergimding Repoii The list 9s r.k@ and ltdltcd by staF
who actDlly @nduled dricby visirs ro @nfm b6inN6 and joc.rios,

o@ tha list ofbusi!6$s ir th€ @ 6 d)fid€d slatrnted .ach busin* iD fou

1. How sigaifi.ol dos the buir6s' activides @trtribut ro Mter qualrty prcbtm -
pnodq ofihe tle of buims?

2. W@ tbey @vwd udn the requicmcnis for d indNriat NTDES Fmit?
3. Have thcy @ived a Mrer qu.lrty @nsultation in de pesr?
4. Harc they had a wal€r qu,rity @nplaint in the pas?

th. Eting .r,Fd in Table I on the following page, Ite appmeh B ro @n.luct & oF
si& @Bulaton {ith the high pridity bBines* ft$ and th@ wo* io medim dd low
uiil all buin6s h.d b€d visn€d-

Beroe lhe pbjal speded e extended dme period, lM€reB ptup€rti* chtueed
oMdhip or ranTm.nt ed Imy temls silhin the rhree large bBiEs pdkr
chdge.l Theeturc, rh€ pridity lisl bem€ v.ry "fluid.', In additioA b€roe w. only
had bain€ss rm€s, th. acturl &1ivi1i* th. businasf wft inrclv€d wilb }@
uldoM to u at the ti@ ofthe pnonty sening, Thftf@ sod€ ofth. raulkines q@
tut @urEt , i-.. \yiF Ro!. Irdustri* M raJed 'High" but rnm visited tumed oul b
be a indod stonee facility only. And @nv*ly, SchaB NW @ Enked "Lot' md

Sord 9d Sld so[R cftd Prorrd - ri.d ReFrr
Ifte cdrt w.r.r ald Lod Rd'||g
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I
I t-"u *,. o" r bEims thar w6 rloins a lor ofwork outside, sing sohq*s, and orhd

hmdous maldials.

I Tn. multif@ily lrolctis w noi ranlcd with rhe othd "co@@ial" builess
propdties, Ilerefor, not all th€ aganment comt*s w. visited, Mmy ofthe

I apanne buildincs allow vehide washins dnd 6 Rpal/FairreMe. wbch codribLtes
r a v&iety of polluklre thal @ be @nEolled widr tl)e nplemtuution of $tR 6oml

BMPS. Prepem MoscN w sol itrfo@ton turd educdionat @isls tbmuSh the

I c'.n*r -"1-e.' oube;b eron desnbed udn rasl' 4.
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IV. TASK 3 - EUSINI^IS SITE CONSULTATIONS, TECIiNICAL ASSISTANCE,
AND EMORCEMENTS

The Tdbnical Asisirncdo!-sit€ Cos'nbdon porlioa of itlis Ircject officially sianed
Jdulrr 1, 1995 od sa lo end Dsmbq 3l, t997 (re actualy @nlinued si!
ccdteiioE thtulen nidn 998). The purloe ofthe on-site aisits w6 to 6sisr
bBin6s in iedeiog th€ mout ofpollurion di$hdg€d &on th€n sib by
ihpldmling soee coneol B6i Mdagenot tactiG (BMPS). rh. obj€ctiv€s w

l- Ilslel buiI4es for imprDFr use sloEg€ odor dtposal of ealdial5 ed for on-

Prcvide lel'ucal aislane otr plmilg dd impl@.ntation of appropriate
stomwal4 b6r ']mgdat pEclicq md coatrudi@ of aeatrent systes
Take enfdc4st rtion a .asery to brilg bsi!€ses into .onplidei
Distribute edu.atiorat matedals; @d
Csi. a @opsatry. wqking Elationship b.tw@ the Couty dd the bsin6s wirh
rcsp.ct to ispLn@ling b€l Mgmot lncti€

S(rc sile visits s@ als dir@t d to rcsirlents whft "hone basd" bui!6s rctivitis
$e @ftibuting poluiants to surfae walea.

Stafrus€d ihe King Couty Stomwt r tolldion Contlol Mmual to idoti& potoiial
poldiorFobl€m md @e$ary b€st lwSdst pn tic neded fd cach busin6s,
StaFidarfied nu€nu pollutior pmblems on sil€s including:

illicit om€ctim b rh. stom dDimge syst€n,
uconEolled wshwt r to stom dEimg. syst@ d@ to washine ofvehicles lrd

im!rclq stoEg. of chdjcals ed wi$,
im!rcF stoog. of food wst6, oils dd eree;

2.

. lack ofslil .lm u! midials on sire,

. cloeeed stom .lrainage sysr€tu,

. ouGide Prce$in8, dd

. sigli ofdircct d@ping lo tbe stom d.ainag. sysim,

The Lchrical on-sii. @nsullaiion .onsisted of1h. enginq M&.ing lhbuet the bsin s
wiln the oMd or mdag.r dd idertifyirg pollutio! prebleru dd b€st nan genmr
Pt?dies, rticn @d.d to bc iFdmented. A.ter lhe @sultatiorl the Engind mail€d a
follow-trp letlt! to rh. bNine$ ouilining the b€st mMgemdt practies neding to b.
iopl@@t d in orda to cmply with kt* quality laws, the srgind then conducted
follow-lp visits wjth @h bsin6s. If a bsiGs inpldoted aI Msary b€st
ndagmdt p6clicd they wr sat a lefts co.fiming 1len @hpli'M with l@al

sdnh 96r srrd s.ore cdd Projd - Fj 
'r 
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Siie Consdanons werc €ompleted at approxinarely I 14 b6iEss*. Sixteen (t6) ofthe
sit€ visirs l@ catesdized d mini-sir€-visils 6 dE$ busimsee wc@ noE ofa
distlibution c€rter or ofr@ ad hld mi oal BMP requiEnars ad oo site consftar'on
letbr M snt to lhe buin6s, As ofApdl of 198,62 ofthe buines kE srill in
@npliece wilh Kiig Couty Code 9- 12 (Mtd quali9 and w€re inplmting all
BMls. ApponEately 40 of lhe @inine bsin*es nav. mjlor outslddilg BM?
issEs rhat kap thm froh ffiivilg a @mpliee l€rcr. The addfiional EDainine
businGss will pbbdbly Equirc trfoltddt leE€E io gain @nptid.e wirh Kine
Couty's Water Quality Cod.. Table 2 ilclud€s !@es of busnBss in the Rtershed_
Aplendix A irclurlcs derailed irfmgtion o! rh. bBilBes visited thrcuel this prcFcr

Duing the couse of rhe prcject fou (4) .nfotlddt actios \|@ sbned lgrinst
hain*6- 'Ihe fou buincss weG Du@ish Mslor Industrial Pdlq Raidq cor
Coue &d Coutry Club, Wai€r District *20, ed Merlino Corsiruciior AI bul the
Duwdish Mmor IndBr.ial Pa* eDfm@ot &tion hde ben closed, nrce r3t
vjolatid noties wF issucd to esido&, two (2) of which hav. b@n cloed. The tnird
violation is slill oFn ed the poFfty Dw h3 violador mries issued by tuy olhd
King Couty Esenci6.

The hosr prciElmt BMPS t!.I sd med.d i! th€ Mt€rsh.d w@:
. coEins ontldc stohge,
. onrlinilg liquids.io€d ourside>
t d€minC/swaline 6rhd tha msling sl@se ed p{tirg e6, ed. v€hicle washing, vehicle sashing is still one ofde bGr dilicult issrcs to eduate

p€ople that Fllution tom lhis activiry cas6 a tonc pbblen in surface war.s.

One pbbl€b {oud i! the Mtesh.d that is quite MiqE m 1he la€e dout o{ cmqt
kiln dust thal na ben us.d for f l ovd rh. tls or llEy olthe peels. Thse pdMls
e sdU gEv.l sutfa.ed, lot portd, ed e rhe pl{ ofrhe tuotr fion lhew tots is t?icaly
fally higll Two of the sit* @ undd rd*lopnat, so &. sires will be eplEd,
howva fou larg€ paeb haE m pld i! fie ihnEdiare irE for eppirg.

Ar S, 9 66 Sr@1 is a tdgely @uf.arurirg/indusbial am s legc volhe of di.$t tn k
d.l tr.ilq rigs ue this badwy and ite sid. she6. Uitil @rer quatity compon€nts e
ad.led or built into rhe @dva's ln€t@lv$, oil ed gr6e wilt continw b b. a prcbld,

In ddilior lo !& technjc.l ssislace offered blsitrss*, Kine Coury ale developed
&d distibuted ed@iional marerirls io business*, includingl
. EdeadoEl Cal.!d6 fehring . be$ @emdl prsdice ard polh$on pBoiion

. Edusrional Noie ?a<ls listing eighl po[ution !reve ior mesags.. Edustional P6re6 to mind eDlloyes dat rhe pollulion Aon ihe activiti€s at lheir
sit€ @ aflat ilE natwl rcewes of the Esio!.

s.dn 960 Sld so!ru cd|lrbr }rq
Iftg couiy W&r sd L.d Rell@
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Buines6 w@ als recogniz€d for then €frons to pEval polltrijo! in th. mleBhed
Tm Halm cEek Valoshed bNimes w.@ awdded the Gre@ Globe Aw{d in 1997

for thei. $der quality efd! Statr partjcipated in the plmirg ald impleDotation of
d€ King Counry ct@ Globe Awdds cemony, in which rwo Eam cEk
bui@Bso, PSF IndusEie rnd D&J Automdve *ere remgdz€d for then
dvirolrlMr,t a@nplishrents. Stafi wrcle prcss Ele4es or Ines teo bsiGses and
@rdiFted their parlicipation. St ff .le *mte b anicl€ for tn. Duwmisn
Comuity N€sLtter on PSF Indut ies.

StaffdeEloFd md distribuled lrc $css stones or bush*sa h rh. wat 6lEd. One
sl)..* story M wina for Dominic'c Plu for 1h€n lDlulion !rcv.ntion effons ed
dsisiae with educarional efforts. Il'e oth{M for PSF induslris for then
odstandirg .flortr to Fd@ lolnton &om illeir site.

In Deenb* 1997 we re a series offou adlqtienets in ile Sooth Dislrid Bsin€s
Journat lbalkine buin $6 in th. mlasncd for th.i! .ffort to prcrect Ham Cek,
BEireses wlD cde illo @nplimca wiin t\. Couly's Mtd quality @de ]lft

BNir.sss in the wat 6hed wbo @mpli€d wilt the Couty's mtq quality @de w€
.ligible ro beome n mb6 oflhe Counly\ Buir.ses for Cl.m Warq lroerm, Thee
bsin ses rckived updat s ed lmind6 to contine inplmmtirg poll*ion pevention
pn ti6, a wel a lm8lition for lh.n etrorts.

Copies of.ll the educational naterials @and dd efemc€d abov€ d€ ilcluded in
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9916 DeMohes M€mond Dr. s
9920 DesMoin6s Mmodal Dre s

OrS

q114_Pld
Dr. S

9914 o€sMot.es Mqoid Dd€ *3
9gt3 oe€lroi.a Mnodar Dr s.

ahqius M.iulactunng
All City Auio \^/i€cling 9,1i,3 D.sMoiE Way Soulh

1605 S4nh $rd SbBd Aldo E
1231 A sooitr Dieior streel

ai9

BRAVO Envm.tMEl SeNrces
Bthtw@d M5nd 4ErtneiE 1Cd25 O€. iroh6 Memri€l Dd€ s

S. 96'l Sfeer benten 4rh and 3lh S.
casde v4 Ap.rhe Buitding 1 12035 D€ Mohes M6tMdDrive Sodn

21925 SE 2,lg|}l Pl.
C5'lmn. ResidcniEr OooE

ca@de vu6 AFrt@ts Btdg 3 12037 Desrltotn6 M6mi.t Ddve souh
Cas€d€ Vua AFnne.ts Bldo. 2 12035 D4 Moin€. Metrbnal Driw

Chlyd,,a InFm5rM.rCoo Ms 1237 s Dr€ror 1l0o olive wby *500/1237 s DtEcior
Cbdn of Wshingicn / Arssk5

cbverd.re Pai.t corpocrirt
1(1245 0* Moins M€tMd or s
11233 D6 Mojn€. W.y Sourl

Tabl€ 2 - Bui,.s6 ir th. Ilrdr CRk Wrt.Bhed
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CountY Squle APaftEits 11209 De5 lioines MemorialOdre Sodh
D A J Aulonotire and El€.tic

nicS Pld. / Corerro Fanrlv Panne6hi, 9630 O*Moines Memdd Drive Soulh
9627 Ds lvolnes M4ori€l Odre Sodh

Ex€dtiv€ T€@ Ap.ftneni5
Frb@s Inleoalronal Glass Recrcling

FMhEUt TEild ColloEl6
G5d Modino Coetrddion Co. lm.
Gsion Brdn€G EGv.rJng

10745 Gl€n A@B OdE Sooln
Glen Accs Goll 6id Cwntry Club

12462 D*IMoin6 Memodat D.. s

8.mv G.rd€m C.E Ceuier
H.eh In@tn€d coo, (Nonblngs Managered 309 S Cl@rdal6, Sb B-14

1501 Sdth 92nd Pld, Suit6 S
litenatiodl AeGp6@ Suppod
l.tenatioEl Airc€fr S.dis, lnc.

3th Arenue Souh and Soulh 96lh stret

11315 1r2 Er$Mdn4 Way A
12557 SE GEen Valley tioad
S. 93rd Pl* and DuMmish Rircr

160s s. 93ld street Brdg e unh G2
LeRoy e Equipftnl Repan

101 13 DesMoind Wby Soltr
M@rded ch4iFl Poducls lm 160r S S2nd Pr.e Brdg H SrheA

2200r P*ifrc HwY s ,sie 106

Nof,bng€r Msi.g.m€nl S*ieg

Sonn 9d'Srnd Som. C@.rol Preicr - Ir)rar R.tsn
xbgcouryw@mdIAdR6lre6



Pacil5c Nonh€l Mobr F6ight Uneg Chas. A.

P.rifc Urrhy EqurFnenr re

Profe$ional C@UnOs Ina PROCOAT 1705 s. 93d Steet sule F22
9e2,€9AO Des Mo'nes Wty So

9332 l,ltl Ac. S. PO Box 37,171931241

PYMetic Sodico Comp€rry
OuadEnlKMS M.n.gmenl Setoc

S.100hSr €.sr ol iryets W6y
!635 D€. itohes Mmrur Dnv€ Sodn

Ramus@ WE Rop€ CoD.
400 s.ulh 96th srr€€r Po 8d30426

S.€.(ing Ind P.'*/xns/OuedEnr CoD. 2336 Int€rud€n AEn@ Souur
S€.un! Cmbacior Sellle
S€llad Auto T6n3eod, he

Sunny&|. ConBrrucdon. Sio6!. End Tor$il
1521S.!2ndPlaeSuieC

TK |1od and [tud ck€ning

11315 Dca lroin.e Wby South
11351 Glend€|. Wby Soum
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I
I V. TASI( 4 - PUBIJC EDUCATION AND OUTR.EACII

I Residenls of lhe tlam Cel uehhed tpR,ftl crnfira!. erhnic. sd {onomic
I dive6it,. Ite esi.len6 d $ttite. Aftcd.An*i6, krino, Asi&/Sout Prific

Isloda, Rusiqn/Easlem EwD€d, 6 well s orh6. Th€re is a nix of low &d niddl€
I inmDe dd sitrgle fmil) fld Dultilamil) reside0ces.
I

Ou initial plan rc b locus ou poU utiotr devfttiob m*ages oD s minl€me md

I .p"i. *iri,l* md yanl md g*rim aeiviiies. we daluL.d ou efloru b) cond(tine a

- rsido.ial swey a[he b..giMing ofthepDjecr and aeain the end. @ m6w chaee

. in allElfus ad krowledse.
ar Atur ou fiIn swey we \/ft sEuk by $e fa.t lhd mon p@!l€ did nor flen lnow thm
r wa a Nek in thei nqclbodood. ler alone eiry abolr pdtecrins h Ar rhar poinr E
I deided to focE ou injdal arle rcn on dising lhe Ewness of Lhe (Rt itself. Ou pld

w6 b get infmdon our on the Gk. whft n w6. ib t alue. uys ro po@ il, ed
I how ro pded Fllltion
I

Below is a $mEy of the Bi<lqnial dd busin$ omreeh dd €deqdon onducl€d

I dme this prje.r, Cop'es of all datdiils ftared Md Ffffi.ed m includrd in
I Amndix C.

! Re.ide iat OuFeach dd Educdor

| . 
_-c.ii"ri.g 

radq - ln mid 1905 ar rhe sbd ot rbc prjar we coniac@d local cirih
' ativisre, coIDuiiy srcups, dd oths !o l.m EoE aboul the watershed dd
- eMblish conkB in rhe comsiry,
t . Devclop Pld-1. frll of l9e5 k<levdop..d $e Publ'c Ooft&h ed EdueLiotr Plm.

f Pr.ntugt
I . voluRer Pldtilg In Oclobs lo95 k orgtuizd a 6lukr pldLing.trotr on dr

South Fork of Ham C€ek 6 part ofthe GEn/Duwdish Festival ofrhe tuv.6
I Celeborion we had 24 vdurd pler 40 shnbs od nnov€ loB or in6iv.
I blackberies d lhe Poid RediMver] siDe. Thse Ee6 dd shrubs shade de cr.et dd

contol eciotr.I
vol ureer Planring - OD Vdch 8, | 09? w o4aniad a vol@'.q pledng at rhe

. Souih Fo* Poinr Redisovery sir€. Twnty-lbtr voluGh shored up on a

I be&ritullFumy day to plant over 400 ftc ud sbrubs mund a nslt
rccoronucred open war.r wedand .djamr ro rhe crek. of rhek rolufleb, seveE

I wF fim tbe ext nded Ham Cek b{sir. RccruitrErr etro6 imluded

I putMue *ith long s@din€ mmuiry ercup I M A PAL. a diMr miling Lo rbe
6000+ basin 6iderc6, dd press rcleM in I@l ftws, including ihe Seatde

T

I
Sodh 96r Stu Sorc cod.ol PmjR. - nd R.pd
Kbs cody w.r.r $d Lel RdNrc6

l7



Tircs t avel section, Plstilgs hft rdl cmr.ot erosim, prcvide h$itat valus,
ard ekntr.lly sh.dc ile cre.k, helping to regulne wale. lerp€nnuc,

. Idbmlion Shee - In the fall of 1995 w snt out trc Eailings 10 all Fsiddis of
lhe b6in Ntifyine then that we v@ $anjrg e €d@tio&l pollurjon pddnio,
pbjet h 6.ir neighbodood.

' Prcj*r fd Shd - b sprbg | 906 k b€ge pFdeins -Jut rhe F&Ls..a rqo IEge
lncr dEet eivirg i. tomorion on tl'is prcjd G klt d orha .@ty pmjcrs @chine

Ttu Broclne - 'Disv6 tne llidda IIdm: A S.U€lided T@ of Eam
Crcck" w6 prdued in tw 1996 in r€spose ro people wto.tid nor reaiiz a
crcek w6 in deir Fighbo.hood. The b@Lure inctudca infomrion on the crek,
r mp, .id dir4ti@ to fN sires wbcrc tbc d€ek co b. viewEd @ a@sed. IlE
betM wa disribdEd .r de HmnboG .rd Lhrcugb@r l[. projd. we uprLled
and Rprint€d n iE 198 ro E[ct cbdeei dG b tandstider jr th€ warershed tr w6
{m disEibdd s pdt ofou dpanm4i ouaerch €ffo.ts.

E<t@tidd Spong.s - In Jme 1996 wc pbduc€<t a ed&ationat gic.My sponge
whict caEis rbe csag. "Wi!e Ou Wa1e! Pottutid - Ke.r galm C@k CLm,,
The* w disribded al lhc Hamboee &d Lhrcuetour rt'e prejd. I1r spons.
var ued a both d edeati@il dd proDoti@al piea.

E{nrcadona! Vehicle TEsh Bags InOctobq 197ft d€vetop.d vebicle lnshbags
prilt d witt .ducadoEl info@tio d t@r€aiing poluiion Aon @ mi en @
ald w6bing. W. stuJfed the bag wiil! additional educationat bfomario! (incldins
l@:1 .lisFsal si!6 for used altonoti€ fluids) dil tuild ir ro oq 40{O silde
fdnjly dd apalrhdl 6idais,

Idomdonel B@ths Dd Eeeds
. At ldace al Event - In Notubtr 195 we rcPr6eited this !rcjet.t thc puget

Soud Ulb@ R€sN6 Prcj€ct CElr Cemony at tbe ?oin! Redi$ove.y Site otr

Hem C@k Op€n How - In Jduary 1996 King Cohty srafrhosted ! oFr
lous.r'public m€etir8 ir $uth pdk lo ilfm Esiddn! ofr[. wateEh€d obout aI of
rhe muty adivitis o@ing itr the b6io, The evor w rell atto.ted &d
info@ational Ii:ct shc.ts on ite c@k ad ihis prcjer 9@ disrributed.

Hamboe - On Jue 15,1996 w pur or $e Eamboe, d i.fomationat.
e.lucdiotral, and tun feslival for the recidals ofthe wat6shed. Ite gamboe ws

sdnh 96r srd sole codror Prci
xbs comt wtu ud red R6dlc
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held at Doninic s Plaz in 1!e heart of the wateBhed. Approximately 120 peple
oft€ded. The €vml oFa€d short workshols (rclghly 2625 ninutes lons) on

Crid.ni4 and yard &tivitia, houehold cltuing rctivitiB, e.l howhold i!@dou
rasr. hedling ed dispoel. A shorr saiE on the South Fork featl!€d straD
I)],@ irErtebates a indi€tors olwater quality. Fin the Cier Salmor M thee to
mise th€ am.s of salrnon md wal€I qu.lity. IdomalioDl ud irtemtive bolhs
thoughott the site prcvid.d pinled itrlolmtion on pollulioa plw.n1ion ald
opFduiri.s fq ilvolv@elt Aclive local grcups su€h s ECOSS, I'D A ?A!, ed
SCA ale lud booth! A local Boy S@nt Trcop @nduct d a Flae C.mony. L@al
BEin€ses for Cl@ 1trater nembes v@ pr6sr.d with aqa.ds duing the fan To
4@Mee panicipalion .loor p.i4 wF awded to alt nds, L@al busines*s
dolat€d ovd $500 Mrth ofpizes.

Ham CB! rdival ofthe Riv€E - Ir Ocrob€r 1996 w parlicipat d in this adl
qith d .ducation l dielay booth. Approxinalely 40 peolle visited ihe boo&, Scalf
disnibur.d tle E.m CGk Tour b@hu6 dd spong6 and slote win tuireoes-
Fln visitob wd able b visn the Nonh Fork i er?rctive sire adj.etrt to th. fan.

BMP infolmtion Tabl. - O. Jlny 18, 1997 w host d a iDf@.tional tabl. ouisiile
tn. l@al Red Appl. M{kel ir rle helrt ofthe waleEh€d. StaS garc awy mpl* of
o€dic feniliz4, off'ercd infmatio! on eard.ninc, w Mhire, and laM ce b€st
n !.g.l@t toclic.s. Ap!rcn@dy 50 p6 . slopp.d bn picl@d !p infomation,
and Nk d qrcstiou about the Ioelior of the cE.k and rcsid61ial lacri* atr€cling

. BMP i.fotutid Table - O! Norenb€r 14, 1997 w hosl€d eolld irfomrrion
lalle at Red Alplc, OB 50 people w@ e4gaged ir a dission atout the cEk,
with 10 peMnt of ttat trmb€r disu$itrg cBL iss6 i! d.pt!, Ido@tim ald
mrerials asilrble ielutled rhe E lm Crek bu bro.hue, info@don oD w
tuinten@ (iehdirg l@31 oil recycling sites), 6 wshi.g, ad Iam c@,
Ailditionaly, edu.atiodl mterial oD v ersneds, slrE@, and sal$on v{€
$rilible. A mp ofihe walmld showd Fople th€ Elatiolship b.r*!6 rh.it
bom and rhe @t fork of the cek.

Stod DEh Stmlllg Dd S.hdl O !€ach
. &hool Outr*hmd St nciline - b Spring 1996 w re@iied water'Waich (a

nonpetit org&i?rlio!) to colduct ouft@h io *hool children in ih. wteshed,
Vaterwarch ued ADqi@rF volutees to do a sarer quality pgdtaiios dd stonn
.hain st ociline. 9ou schools werc ta.geied including Cdord Eldentaly, cscEde
Middle School, Moutain vi* Elenelary, &d solthen l{eights. fteugh this
poj@t youtb nade dd fou pGdrations ad stenciled well oq 100 dEiN wilh
the nGsage "dmp no 6le ilrairs to stlffi-"

Sourh 96! Sbd soue co.iol Pr..rd - Fln'l R.pdr
xligc.d'werdI{dR6m6t
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. Stencilinc - Eight inie@rion l teels ft@ Cacadia Qest also ta.red .bour Ham
Crek ald sterciled ovq 50 dnis along tn€ Middle Fork in Ocrobs 1996 wirh rh€
@sage "dMp no wrsr€ dFis 10 s$eam.r

Nmlett€B sd Ardcles
. Iirs! N.wslener - In AFil 1996 we develop€d ed disrributed the fNl Ha@ Crc€t

n*slend b ovr 6000 Fople ir the waleBhed. T!. n sl€tr* embplished a
r@bft ofeodls by: broducing rkDD C@L is valE od toerioDi prcvidbe
8q6 ro rhe qn stioB e deiv€d 6oh rhc firsr sonrr adv€nising th€
Earmborce; di$Nilg the rtujer; ed lsgnizine buiMss i! the a@ The
Nsletter .l$ rold t[c hinory of rhe c@t ail its @esate Mr. Dietrich l{dm.

. S4ond Newsl.tte. - In the tus of 1997 wc .@led sd oailed a soDd Ha@
N*l.t&r to ov€r 6000 utesled residals. Thc rcwslerler trd articles on
Biderdal bet @Mg@nt p@aicca m lawr @e and q ce. busiEls awdds
atrd otlEr i3su ir thc wi.rstd.

. Final NeMlen€r - In Slumd 1998 w. @ated ed dislributed a fnat I)Mlehd io aI
esiddts, This r4letter ircluded the e@mplishneis of lh€ prcj.ci, Butrs of ln.
swey; lollution pre&ntio! 1ip6, dd tb6ks ro rsi.le s ed buircs in tbe
MteslFd oEt have lakd etrot! to prclqr pollaion.

. lniheSprinCof 1996rchade&ricleinrlESurfa.eWartrMerDs@€ntDivisioD's
DoMstrem Nesl€tte. lt'out the Hllm CEk prej6i dd uFobing .rcnis.

. Two Ilmn C@k Propdty MdiS!$ wF fcanrrcd in d articlc ir r[e FOR('M
rewslcttfi for cl)!t)|rFi.l Building fsing & Meagenelt in Jamrry 199?. Ilte
anicle fertu$d 0E wolk of SelKirg lldsnid Park .nd f@th 966 Buifts fbrk i!
kepinS rl{m C..ck d@

. An a icL qitth by @u!ry sLF o! pouurior pBdliotr tils for apanoenrs wrs
publiihed i! ih. OFsir. Mrgdire (fG Apurmenr Megqs) ald ttE Apdrbdt
Assiation of S.atdclKiig Coury Neqslefq in rhen April 198 isEs.

. InMay 1998wpro<l@dediBidledEv.Rst*h€dsigNin@nspi.esptes
thmehoui the *ate6hed. IlE sigG wft a ore<olq i[ut arion of a rlle$hert with
the nessag€ 'Ilm Crek Warersbed.' th6e sigrr r€rc Fsr.d along nigh Faffc
strEel! to .aise tbe aweEs! of leal rcsidcnrs.

Mi.c€[a@u Actlrtdd
. Illegal dmping-InJue 1996re@ived@tuplai s abou dreBiye dMl,iog of

trd waste into the aire m th. middle fo*. W€ st a tetter &ad htud deliv@d
€d@iional infomrarion ro all Fsidols in the im.diate ftighbofimd dd posred .
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sien a1 th€ sit . \ve mived a nmbn of €alls in Blonse dd saw a drmtic
dec6e in ihe mosr of dMline,

Aputtlot and Prop€.tt Marag€. Outresch
Frcm the beginljne lhe p.oj@t s(!tr realiz.d thll mulri-fdily prcpenics rcp@ted a
lege pad of thc *alershcd populatiotr ald @d€d so@ targeled effdis. Apandrdts in
panidld N chall€eing be.aN thc @rplex i6elf is cosidered . blsiftss, snie tn€
teninr. d of @use rcsftle s. We ddelop€d d apannent rnd prclErty tlr@gmed
ort ec! cdpaiSn to work with both d!iti6.

ln 1996 * sen a letter to rll tultihnily proper9 oF@B i! th€ *!teshe4 requ.sting
their @opqalrotr in pollutio! pFveDtlon etrorts, TheF dc ove 40 ndti-hmily uits
with ov.r 30 ditr€Eit l]rmga!. We dpt in€d &r( s. w@ld b. worki4g eim ndti-
Ghily cotrplercs in two w.).s. Fir5t, b@aue rtey a€ cosidcrcd comwial
ptup€nia w€ *ould h€ condrcti.e oFsite c@lltatioB as we do with oild buiGss.
S€cod, we sted for dEir c@pqalio! i. sldile d cdeatioDal ftsege 10 dei.
tdIts. We *iv€d sn Es?oa6 from prop€rly ostm a r r.sult of this lend ard
coducted on-sit visirs witt rnd a rell 6 @ged thei. coopmdon with

In 1997 sr.tr d.afted a Iett r eih tDlution prevenrion info@rio! fo! apartrenr
tendts- A lctoef M al$ drafted ed trdlared itrto Spdisn, at the .eqBt of om of
the buildbe owMs. This lett r dong *tu orber Mter +rliiy i!fo@ti@ was s6rt to
4prcpdatc apannent m@gds ro disEibur. ro rheir reMis.

b F€bruary 1998 w lawhed a coFpEh$iv. cuFier to edu6G multi-fdily
prop€rty mg6 ,nd te@rg si,ff swey.d a ombq of apdtltr€nt n@g6 ro fnd
o then w inenss to wo* wiih s on edu@iiog their lsdti r'e dev€loped the
ProFrty M&ag€Dot Rceu@ Kil @tainjlg a wiely of edeiioDl hat rials for both
ap&tuer Mg4 and 4i<lenis that ilclu&d @upoE fof cd wshes ed oil
.lninlainm muraging alnom.ntatly $ud ce vashing ad midtende. In
additior! w. imludd a lett r dd tip shet fd atartmat IMagds ed a sdple m€m to
lemr s. Otha infomarion i@lude<l @!r lou Cuids ed oths Mt€rials sp4i6c to
Ham CEL

The prcpdty trEEg.r ffiou@ tn qs 3etrt to 19 'prcb|ni aldtne s ir rhe
watersld. $atrtu.le follow up calls to wcure i co@ihEnt Am rhe Il@8e6 10

dist ibure mi€rials to ti.i. teNts, Mor rh@ hrlf (10) of the m@ge6 agEd ro
disnihle tle info@1ior to their te@r s ald post water quality ed!u!i@l posteB in a
dtrd pl@. h addition a tMbs of m@g€rs r€quested Btom drain st rcils.

All tot led, l0 of the 19 apanmenr Irr@gs @trtlcted disaibuled irforEtior ro 479
out of 760 1c@t5 for a 63 % respoe. In addilion, t[e respoN to th. Miling ws
oveNhelrni4gly pcidve- For exanple, tbe ower of Brignrwood M.Nr ent a thank

I
I
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y@ letter to the @unty fo. rhe nieDdly Miqd.B ald cdueti@rl mtcftls, Tley al$
po6ted their BNius for cld warer errificr.lo d6uEg€ tbei 1enan6 ro kep !p
th€ good work, The ndager at Cosade VE Ap renrs Eq@sted t st.tios of tu
Dlrsirl i o sparish. counry srafi f,@ able to rfasl.te tbe |]:E@ ro 1end6 iffo
Spuish ard st it to dE corylex withi! a @uple eek!. Itr addirion, rLe ll'mg€r d
P.* Sorh Apaflnen (! tucb L.8.. @mplex) agled to iialudc bfo@tion h oEi!
@v.-i! lackeb for Ew te@l!,

Wc w@ aho able to larts with thre diferdr builsss in rbe ar€3 to providc hclp
wirb po[uriotr pFvcErim. K$ Manhiesn o'B of K & K Aub Pan! agr.cd to otrer
on drainhi@ (for reyclire uFd oil) .r a Educld prie wirh lne pqrche of oil. we
ddelop€d a coup@ fo. tbis ard disnibuted ov.r .1000 of rLem rlr@ghout rhe
e&'leBhed. Ir &lditio4 a 1651 6 rssh and @ deraitd agrEd to I pilol prcjet ro
prcvid. di$outs to ap.nne I6aDb. Two apanments q@ eleied for rhe pilor.
W€ p!o<bc.d a @pon/card thn ws givcn 10.[ Esid,'IlG in rhcs rwo.pdestrs.
Ilte @d .nlitles de rcsi.letu to r dir@unt dery dft ne/stc u&s tbe 6 e$h or

Re.id€{iial A'!ru* Sw€y
A3 p6n ftis proj€cl King Coutrly coduled pE and Fst slm,E to det€di@ chog* in
awelss mong Sourh S.atd. Bidols of dr c@t od the imDor&nce of Fllution

Sta$ilcEloped e pFprcj€.t swey io Nes d€ .\l9l@s of esiitenr. on: Hmn
CEI a a rsuM, nonloint pollution, polluiion lrvdtim pDdic, ed then i @t
iD psrticipatilg io ddts The pre-Fojcd 3ufty wnt oldlo 631I Biddts in €ty
Mdh 1996 (rhis included $be residats oui ofbosin d@ b post t rcui6 being
o4dizd by zip @de ed mi bcain boudai6). 152 suverr l@ letumed (2_4% Enm
dte - oBid@d a g@d retu for cold milirg, &d lhe sw.y g.lcuned ovd 30 phone
calb. V. lem.d rlrce ket poirts:

l) A large lMbq of!€ople w @r aqe thar Hdh Cet qisted or if rhey ktw
tL@ @ a cek they did mt klow it had a Ime,
2) Mosl Fople e fa y knowl.dg@ble aboot ptupqFllution prlqnio! pacri@s.
3) Mostp€opleei €r.st d i! leding tuorc qbour rhilgs they @ do to imprcvc
the h.alth ofthe @et.

h JlW 1998 we ddeloped and @iled the posl sw€y lo tbc si@ <tarabs ofresidcnis
(6098 rsido6). 122 weys w* Eftm€d (2% retM hre) 6rd again n s.n€nred

'my 
phone calls. OveEll ihe swey r€snls hdicaled e inc6e in Ue .@ss of

HalM Crcek ed tu rcle of indivitluds in pollution pcvmtion,

The Esulls ofde swer @npdi$r foUow.'nF najdity ofrcslon l€ s (807.) had
Iived at lh.n p$ot l@alion rwo o. moc y€6. Ite fBt swey, condei.d in 1996,
irdi€ted tbat 68 @i of 152 Bpond@rs (45%) {iid trot know tbft @ a @t in th€n

I

I

t
I
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I noehborhood. TlcrcroE. ouEalh etrore focu*d on @snga9dft* orrhe cEet md
lhe @d ro pr.ve inhtr lolluLiotr of ir Resul6 of the pon s6 ey. @nduted i! Vsy

I 1948. indicak ittrt r\m of tbe reel n* by Joyo b d affis le\el of ?5%.

I
MoF th& hrlf (53'lt of rcsFnderts sjd rhd F{em cEl M s fs.ilsric Etural

I cet@ in $eir @muiry-a4ro; inGM ovsrhe pBiN suvey. TwieNMy
I p@!le agred sthrhe solqnfl thaLH8m cRt suppotu a slnon M for a lotal of

32%, The me Frdtagp of rcsFld@ls agEed wirh th€ strt€@t Ham Creek is

I siousiy pollured.

- Itr teru of soms or Douuliotr lound in tl.m Cdk 85qo of sdej rslordor!
I rloo$led8€d thar poliution 6m6 &ob houeholds a:l9o inc'ese in aEeDess 6om
- tbep6iousuey. \r4m compared wth lhelle-sufty. jBl ovrh.ll(5lqorol
. BpoDdma poii1ld to ind6r, s a ewe of pollurion for a t 5"i inclEe itr affies.
I AwMsof polluLion ton houeholdsm.Fsd 2lolo Fofr 

^4aot.ar9o 
awne\s

Iion c6 inMed 20% 6om 47% ro 6770 of Es@ndents. Onlv 12% ooinEd lo dinals

I 6 a potendal souM of pollution.

I
Affis of dvituMfltal leminolog/ al$ inoeded i$6iartially, 80% of

I Gpondd knew tbrt BMP sood for Be$ Meaeme P@tice - a 47% in(rl* tom
! the !ftdey rsllts Resondots cho* dE followng e!o66 d exMpl6 of Best

MMemdl Pr&iic6:
I . Preventing pstcirtes, fenilEE eap ed oirs dd e(se fom ent{ine stom dFins
. IAAvo\

. Disposins ofus.d o'ld a rcyclnc f4ihiy (75'6).

I'wa*ine-dElcrvill)oursoaprs6e"r_ ! Sktrciliry sbm dni6 on you pnp€rO (4290).

I o.*.ai'g. 
'.t" 

Ftrfu1ry.47o; orcpondenb clained nor ro rooq whsr trotr-poirL
- etm pollutioD @. 48o/o ol lqo8 RspondflB aseed with |nc tumol lhat non-poinl

r sme pollutio. is craled by eleryd.J divioes of deryone. This Epernrs a o9./o

I iml€s itr a\^dltGs 6 a didr B1!tr orouEech ed €dudiomt effotu. HoRvtr
only 38% agre€d with Oe st r€ndl i!.1 rcn-poitrt polluliotr is a ptublen on Hed

I cEer EpEstins d inkM oronll 5%.

I
I
T

I
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84% ofrcspondars agr.€d qirh rhe srat t@r what I do nEt€s a ditr@nce uD 22%
6om Lhe prdb6 swey. wlen sted whar hosehotd diriri6 fiey pdicipale b,
Espondents tuwffd in the follo*jns way:

In rens of outr@h effds, 75% of rcspordenrs rcmembeed miving rhe Ham CE€k
Up<taie&d63%rcpotedrcadioglhenewslettd. 32%r€ndb.rcdilEHamCEk
Tou brcchurdmp, 25% FlmbeEd rh€ w gsbage baas and 5% mdb€Ed rhe
waler qu.lity cl)@nim posteis. OveraU, 7l% eid thar lh. nateriats rhey @eiv€{i \r@
uetul, Oflhose, 35% felt the naterials ro b€ v€ry 6en .
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crrdmins 75%ofrcspondents 88",or-sFrddGidrpd---Uplq
gardd grs clitpirgs or yad wadc

40oZw obsi<le yard pickup vp-%

Lrw4.re 73% rat @ of rhen +1"/" dol w ftriifim -ETiq

36% d,or't & Fsticid.s,

40Yo @ orgoic ferlilim
49lo go 10 d 6m.rcial cd

1l%doo't @ eap wh.r
@hiog lhel 6 th@dv6

3o%Epabiheircd. 34% choge ttr-ir ottE --_D
2 iff@

DcM1"

Itou€hold Ir.loor 4o%n.amin 
'o"r.*i.--- DoMU

.Luitrg prodEr sh s Sinple C@&
Eevtr,.rc.

Up ll%41t" @ loncmdd;6;ii
cltuing solulio$ such a

outdd zo% wi umnG cidTiFNo crraqe
side!6k or dlivaay

Up6Y.Oth€r 45%volunler
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!!. TASK 5 - MONITORING AND EVAI,UATION

I
t

T8k 5 of this gram ws to admidste. a @rlpr.tENive nonitorine progrd b eval@le
dE .fr@tiveBs of ilc ouhc&h efrotu i! Educilg pollution, The dalutid was
@mplbhcd by co@a.ire the stomwatq and scditrlt d.ta Am the 6st y€& with
ihe data tm the fsal yar,

The nditoring ptuject was divided into tro ph.es: . f^1y* ba&li!. ilvstieatiotr
and a tnird yed folow-up smplitrg of lhe sdc l@tio6. T!. fist pbe cosisled of
rhre r,sl6.
1 Ai.lyze a 6rI pollutet s@ ar a dwmtred l@atio! to providc irfo@tion to

ideDtify lt polutatrb pres)r ald cofm rhe lelated panoetea to be aralyzed
thr@el@l tlE projce.

2. CtrscGliz. curnt pollular lordiles i! th. {at 6hed, Tbis wa perfomed at 5
$lq sics ald 8 sediffi sit$ theuglout the waleshed. This prcvi<Ld
itrfo@tion otr tn cu@rt Lvel of polluta loadings i! oRlcr to ddclop a bdeliE
for conpdsotr plrpo&s wiah tbe Eqod set lt the .nd of the prcjdr.

3. Chdcterize Bp.lilE sit s, Thb v6 perfon d at 5 eites i! lle wtershed dd
provirlcd a rdoseupi picne of dE .ff@ts of tlF outqlh clforls on irdividual

Tle pb4 two mrioring dupliotld pbse ore rih tn qc€ption oftb. pollutanr sd
and s<E sitc dlentim or pardei€r ct nge basd on 1!. @ulB and qF.ie@
c].ined il ilc fsl pbe.

Ile QA/QC pl6! 6 dcEloped at th. b.Siming oflh. !rejet dd alpblrd by the
DeparIrtrat ofEcology on Nov@bq 6, 1995,

Ealm Crcek is cobpoed of four petuial tribu;ies: lhe South Fork, Middlc Fo!k,
Irsr Fo*, dd Nonh Fork. lae mdth of H.m cre€k e!r.s 0E rivd tbrough a six-
f@t .li,mtcr rdnd corugated fttal pip€ ttat d.ylighb ar tlE t@ of a st€p, ripmpped
bank wirhh the Duwish YacLr Cbb ber bain. Tle watersh€d rorals 1.408 ercs,
Saryling rook pl@ thrcughdt lhe vdsshed.

In thc l99tt96 wet s6on (wier yer 1996), ve obtai!.d up to ni!. slomwarer
sples ftd fwe now gaugEd l@lids and eigbt erab smpL l@rtioN p.ior to the
sure 6mol activitier, .r *el aB a s1of Bedim smpbs Am elcvo sirs. Follo*
tp sopling at the $@ sil6 p6 Frfmed in rhe 197-1998 wd sM (*!rer y*
198). Two of the 0ow gag€ l@lios, WA01 and WAO4 were disntiNed for tne
follow up B.Etltirg. Ti. fist rcund rsults for rhese snB w@ loe emugn thnt we
believ€d no iqprov@.lt could bc det4ted,

I

I

I

I
I
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Mo tori.g laks included:
l) !rcvidine a ed for . bnad Eng. of@nlqnional 6d orgdic pollurants from a

locali@ that integrared mosr ofthe watershed tuotr;
2) jlolaliog $me snall sil6 wh€F w had taget€d oub€.h &tiviti6;
3) ch@t*i2ine pollutanl loadines fion wioN $b.b6sirs ud ltud e t ?6 in the

Mte.shed in a nrnr thal wuld auw a statisrically rdid conpdien of befoE ed

The$ t sks w a[ c@lleted The followirg $cdo6 djllN lh€ mniding sctivitics
and 6ult3 for tbe thrce tasks,

Itr .dditio! to tbe work of lhis prcjd, rberc e€r a Mber of o&.r proj4ts rhar
o.cur€d h rhe basin duilg th. tMitoring Friod.. WidenirC orhiSbMy 509;
. Widdins of South 964 SLer;
. Rdoval of e old $wage netnert plart and c@ti@ of wcdands on lne S@th

. Massive bndslid. and $aliliztion work otr itE North Fork.

l}c* prcjets undqbt dly idludc.d th. tmitoring resut!. Thc Coury niy deter
i!@ded polur. @t|mrados during ph4B wher sires r@ disntrted dd lowa
@E.ntrario6 .ftlr @Nlrucrion prcjers w@ c@plered_

Th€ chrllcoge tbb projal fac.d % rl.r rhi! is u iFrcdibly cohptiqt d sysren to
noniror. Th. Gsult! of tbis D@itodng proj€ct Ee very dfficr i to iltcrp.et giren al
the.divitica offiing i! th. bdb, inclu.ling rbe birtoric cxi.rliv€ &dimft aid
Srouldwatc! cd0amiMtio!.

Mditoriq sit s wE chosq to rcprcsent tbI[ rlE overall t6in and sn€ lDccific
aaivitics b.i!g @ndu.@d in Lt. bsD. Saqt* wre als ratatr b isoktpoluraG
s(res b€yord @r 6nnol, sEh s hielway tunofr ald dischges noE rhE Ciry of

Fiv. (5) automtic ract qulity mnnorirg sir.!; .ighr (8) ware. quality gcb siles; ,nd
eiSnt G) s.dilMr nolitorilg sires rbar w.F suptcd for rhis plojecr.

Ile s@!l$ sites @ ilcluded d MAP 2 - Bsin t nd U$ (s we[ s Map t)_ The
fonovilg paecs nElu.le a dsqiptiotr of ott siDpline lEilods dd each sirct l@dor,
ct hct rizatim, ud monitoriqg esult.-

t
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Ine ooiitding pla cdled for colletins flow-reighled omposite spl6 from fiv€
siles. We inndled straD gqge equipmdr at @h ofde fiv€ sites, Ea.h sile ircluded a
siilling wll, eith€r s prcsre tres.lud or spacitace pFbe *ater ler€l m*ui4
instrument a pbglmabl€ dat loggd thnl monitor.d Mter l*€l every 15 @nds, e
dionatic Mter smpl€r, ald a larg. houing for the spld, tLIa loggd @d
mi$eldeou €quilmot

Ihe sis wE oFrzt d a stald,id King Couty stred gages, Rourim site visirs ]r@
n&le evst fire wek. Di$ha€e n@llments w* n!de, sE u staee B nole4
dd the data loeg6 <loqr[oaded to a lo|l.ble conpubr. rV€ .LveloFd srage - dischdse
elatio8hips for @h siie from logaittmic plors of the dishars. mesuments dd
hydraulic tualysis oft'ipe systens, Ii wd possible to poStm a stogedieharge ntiry
into r[€ data logg4. IlF daia logger could tb6 mN€ lolal flow ar itD eree dd
otrn@d the sdd6 ro lmp ai sp€citied flow intenals, cEtirg I 8ow !rcponionil
@mposne rdple. A nininM walg level dse cd b€ set lo begin a sding p€riod,

\ve hare lDd eood $ws uing rh. abov. .quiphoi od tuedod for prcdwing flow-
wiehted md6 or otba plojars. Th. Halm Crcek l@alios each prcsled
diff'tculties thit e could nor ovdcone. fte stage.dhcharge ElalioBhjps (nri!g) al
e&h of the sites B v€ry urabl€. It M noi rDsible lor s to d€t€dina @ eMte
niine i! iime to Drcem lhe dat logg.B b.fore smpling, Fou ofth. five sires lad
@ntrlcd sp@e @ctraina tlat preclud€d fr€quat e*s, It s6 posiblq uing slandard
stqm gdeilg pMedlB, to spply mftdbN dd prcde ecuare dbchars. @ods
fo! pedods oftim€. ftes dords re ued to d.!.ni!e the flow compona ofFlluraot
loading calculations, Sdlle meo cocntatioB }@ detemin€<l Aoh tinc onposiie
smpl.s. A .@Fsite of wpls @ller€d at s* tirc inre&ds is tDt 6 reDBer ativ. of
th. il{a€e wale! qurlity oaer the smpl€ pqiod d flow wighted conposit€s. Ir ou
ce, w choe io the @nsistency of time @mposn€s ova i@cuately polortioned
@npGitd Two lechrjcid visited the sit s n* the o6et ofa stod od dete@lrd
whs to rw on the spl6. Sdpld w@ pwped &om rhe stred dery I0 oinut€s
dd addcd to the @mposite botde Ior six hom. The tine @nlosite tupl.s ,llowed 6
lo mple a ftne. of stod sia wilh a high 6te ofsucces,

G6b S.Dala
Crab mlles ww @lleled .r rh. ws siies sprcified in ile noniioring pltu. T?E of
thee sit$ wF to b€ @lecred or]y ai ihe oBet of th€ tupling sm4 io s@ the €ffecr
of solres ouiside or @ntrol. Fou sii6 wft ro b. sdpl€d €rch stom to evalute
speiEc sit€s. (tE ofrhe inirial s@ sites becme a Egulfly noniloed site, An eighth
sile (WG48) @ a.ld.d by reqesl of de Mls qDality @gined. csb hple sires w@
visiled 6d wpl.s collected afld th€ automtic sple.s had ben tuned or Idivi<lual

So|n! 96' Sr..1 SolFr Cd.ror Ptqid - Frul R.porr
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bolil.s pDvid€d by the labontory wF filled at the di$harge point. Tmp.6tue &d lll
\'@ b6@d silh hand hcld iEaunentg

RButs olwater Quality SMpliDg
IE pnmary pu4D* ofthe Mrs qu,lity no toring ws ro detmire ifw @ d d.recr
d etr€ct iob ou eu@ conEol efrdrs. Addin@dly, e belide.t rhat €m il
inpmv€o@t itr stodMrer quality @uld @t be d@onsirated aner E y€r tud a halfof
sle mtrol €ffons, the data @Uet d wiu b€ efrtl sinply 6 a ch@t rizado! of
culMt condftiod iD l[. Mt 6hed. To benq u.le6tad de siglficee of itE 6ulrs,
w hav€ 6np@d the daia with $.te Water Qu.lity Stedlrds, th. Fsutts ofothd
sMies in de rcgio4 od local requimots nis erabsis snodd eiv€ e6e peslelire
to the nubq: ed Nist in detmjling the sioees of Ml6 quali9 @nditi6 iD th.
\r€t€6hd. Smd.e iakd in the 1995-1996 *€t Fson d. ELrrcd io 6 "1996
smpl€s"; tbos rak !in 1997n998 6 "1998 smpl6'.
Vdter Qualily Slandards for the State of Wshirglon @ slecified in \vAC Chlpt r l?3,
A slandard disll for amonia It wi* deFnd€ otr ih. |m!@te dd pE of ln.
wter. No@ of ou Bults cde cl@ to €xcedilg thc ralue for amdie The q&.
quality st ldads for m€hls pouut6ts @ th. nct Fleht !o ou study. St ndsrds for
delab @ mpared to th€ disli€d ponio! foud in the tuple, TlEy G b&ed oD
toncfty e,ly$ perfomed ht the EPA. Cnt ria ww develop€d ed Fblish€d N
guidMe for .n&Fine lhe Cltu Water Acl (EPA, 1986). The State ofwcshingror
adolte<l drc EPA cft.ri4 ald i! sone ces dade the standlrd morc prdeclile (Srae of
Washingtorl t98). Prior ro 196, ilE totd Eov€able melal @&@tFiion B u*d for
calculaling tbe St r. Wat r Qulity Shrdards, Most srudi€s rcportcd 1b. toral I@veoble
melrl @rcdtriliotr. Ihe disolved lonion is rhe biologically acriv. lonio[ and is wh.1
th. EPA diidia !@ b6d @. Urril rcendy, &cMle sd.c@onicrl laboratory
dalysis oflle disolred pdtio! w rct awil.ble. We had *h s@ple tesied fortod
loial eovmble a forrlEdis$lvcdpo ionof@hn lal. 'n!e toxicity ofthe
@Ndtionaln tdi de.!!as a the hardnds of &e watdin@s, IIE silrdar& for
@h netal e a calcdario! t6.d on the h&dnes ofthe wL.- At rim€s dd in l@atioc
where the ladnss is low, rh. srr(lads @ n@ likely ro b. €xce.ded, Trc silndlrds
e sp€cified. In gdEal, lEBg srand..ds for €xpcG to the toncer s!€ify a
@nentador thar shonld !.va be erceede4 Chmnic exp€re st rdards @ lowr
conerE?dioN rhat my tE cxc.c{ied but only for short pdods, V. wd a s!€adsheello
calculde acut€ od cn@ic sra(la.ds dd deldine re.d&@s bv tu @Dle
coo6FdioN. we hav. ed rlr &ure erTosw tudarde for @n!€JisoD; re Hahr

Mdy agencis haE perfoned sromwaia qudity studies h King Couit. Ve .omp@d
Esdts Aom some ofilee studies to the Ham Cek @nce ratioN. A Univ6ity of
Wdhinelon MlstebIBb (chandld, 1993) sumdired tbe Edls of nln€ local sMies
into n€e corcdtltioN fd w ir dtimating pollft.rt toading. Th. City ofB.llee
(City of B€llm Utiliti€s Depanmni, 1995) smpl€d twelve locaiG Aob 1988

Sonh 96! srd Sol@ Cftd Prqid - rb'I R.Don
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thFugh I93 to .hdcterire polnt nt l@diae aon vdious ldd u6. King Couty tud
its coNulla (HeftE, 1994) studied siomwai{ qu.lity in ile H6m CEek wat€lsh.d
to 6sisl i! {ondaling watq quality deinding elutioN. Kins Couty Warer ad
Lod Rdougs Division (tho Sufa.e \vater Mdagmd! upublished) collecr€d
sllmwter s@plq i! tb. ubaizing satdsleds of the Couty to scm for waG.

Il!. King ClEly Sud@ sttd Desien Mdual (Ki!g Couty Deparr,not ofNatural
Resomes, 198) calls for oil&ale. sepdatoB to be insralled in high w sit6 up6h@n
of *nsidve ar6. 1lr p€rfotme dit ria fd th6e s@a!ato6 is a rcles of l0 - 15
ngn TPH. rre Ned this standdd to .mpe to ou TPH adls

We rccudated rhe following swnary statistics for eac& site by mmuEd pamerd:
dithh€lic ne.'! muiBm, minihm, nediar, sdlle n6 bed on lhe mrural
loearithm ofeeh E$ll- W. us.d lhe medie ldE of @h pm€t€r fiom rhe dtiE
dat b nake gs€El €onp{iloB. W. @d the log t nsfom€d wple n@ a
d*dibed in lhe Bellew€ chm€r€riz,tio! sbdy (City of B€lltu Utilirid Deparh.n!
195), or the medie mlDe ofsch sits daia for @mpdison to oth€r smpL els. Fd
calculatiry loddin$, w ued the log ttisfomed mlle m@.

Mdy smplc Esults w Elorr.d s below th€ laboatory nerhod .ler€cdon linit
(MDL) or ar or b€low the Eporling d.t crion linii (RDL). For @nputils slaristi6,
when ilE laboratory Esulrs w below MDL e sbst'tuied a 1du€ ofonrhalfth.
MDL val@, ftis allo{rd lhe etret ofth€ below MDL rcsul8 to be included in lne
logaritlmi. hsfod d.r. sets.

ft. Bdts of the sdpling @ diNed below. IIE qumtitative €d1s Aon rhe wler
quali9 sddine ft @daircd in rumu t bles in th. ApFndix D d list€d h@.
. For @h.ltonatic tupla site smlled h 1996 ald 1998 (WA?, WA3, ed 1VA5),

the Appddix co aiN rh. folowing rabla:
. &a@lryOsE!$iss- @ntaininc thc conplete resulb ton Iabomrory tesiins of

fie tupls alolg wirh a statistical smary.
. B!!!ffSIEE4 - deibilg the now and ainfall @trdirioB fo qch stom
. L@dinq bv Sron - cdllrting th. toial load of elcn polntar fd eeh sepie

pdiod (this is mbiftd with stom vr'Q st listics for sirs VAt ed wA4).
. Amual srom LoadinE Contui$d - !resrtins th. calcularions of sbm s4on

loadine.
. A Hvdrcdbh of €rch wpled srod.

. The labL Halm C@k Unil Loadinq Com@i$n p6dls for each automtic
wpling site the w€i e6on stom lddine bt halare.

. The six-IEge l.ble ll.lm Cek Gnb Suple Sitd WO Results co.tains lne
labontory ellls Aom lhe gnb sdpl€ sites.

sotrth 96b srd s.ud cdnror Prqi
xi.l cou'ry wtu ud ldd ra€dft€



. Th€ fiv€-p6ge rable Ham C@k Resdrs C.no.red to WA Srale WO Sialda.ds is a
pdrfout ofthe meials criteria b.s€d ob hardr.s for €*h smlte od the rcsult ofrhe
com?sison of rhe sple conceftatio! to the caicut.l€d dit .ia

. A Stalisticitu R€Mr c@parcs th. 1996 e.t€r quality spling 61nls to lhoe for
1998 io det mile if ih@ M a siati$icaly sigDifcdt cbdg. in the con@i.atio! of

Rauks ols.q tMpt6
Sce sirq 9@ er spled b del€niE rh. cff*rs of souG @drol adiviti*. Th€
results w* ued lo vdit th€ apprep.iat rcss of ile plme&B w l@ mpting for
sd ro g.g€ iI€ pouui!,r irput nob .l@ outside ou @rtrol such d Highwt l@tred
rootr &om the City of sdnl€ {outsidc oujuisdicrio!).
Tle ovsall mreEh€d !@ wple (WG-o?) m usd to detmic rhe brcadth of
palmeres ve shodd b. nonitoriog tui The s@ sdple w6 lakm al th. b.giming of
ile prcject, \ve tualyz.d fd @nvdriondl poXura s, r6e n€talr sd prionty orgoic
poill{dts, Ofthe o4mjc pollutalrs tested for, $@ $lvdts dtl @nbuslion
b}?rcdets wre found at clG. to the <letectior limirs. Ttc iectici<te di@imn ws
dcGcted, Dieinotr w ais. fourd ulsn€d in the Middlc Fo.k sple, No pelioLm
hyd&cdbons w@ tlet€cled. Thc Gsults for .onrddoml potlutais dxl tre n rds
eF ,ll withjn the ruge of .xpe.t d vrlEs for ubo t@fri! ihe Puget Sound ma.

Ilighmy 99 (1tG-05) - At tLe WC45 locatid, we vee lookinA fo ey uEudly hish
or udp€t d @t ibuiion Aon lne hishwy Moff, a sle tbat would be uefidled
by ou pEr€tnion effons, ftis sjre vs slled twie, Dedber 9, 1995 and NorMbq
19, 199?. I'e 1997 sple had 30 tin s rhe TSS of iIE 1995 s@pt.. Ir w hining
hads thm ed a coGiddble mout ofrcaibide din % nobitiad. The roial nei.ls
concdFatios w@ two 10 1en tin€s hkha than ihe nAinu o@irations in Sourh
fork tldm Crcek. Toial dd dis$h€d on a{rt6tio6 ofboth Pb and zl $@ e6e of
ile highesl in th. snrdy, bd bw lhe @n@tiatio6 found i. oths sirdis. Onlv th€
Zn .@mtatid i! the *dindt lad€n rmple ws abnomdlty biSh oblaed ro orhs
studi6. The TPH w$.oncdtnriotr M very low,l6s rhd I ngn., alihougt! doihd
l6t found dieel @d han? oil a a 6rceDr?rio. of2 !lg4, Tle hardr.$ .djui€d Siate
Wats Q@[ty Standa.ds for &!te €xpl]s@ to disslved Cu od Zn l* @eded.
HigLMy 99 @ofl my b€ a sigDifi€ad @ntribuior of to1!l dd diselved C\ ?b dd Z.
to South Fork Ham CrBlc

City ofs@trle (WC,06) - Tnis sire ielaied tuoFmtering llalm Ceek &om e ea
i$id. rle City of Sattle linils. One sdple M t ]d in th. 1996 mdirg sd ni@
takd in the 1998 smplilg. This dnined . @m@ial a@ wirh h€la ruck rrffic, d
wU a ehe gighway 99 Moff. tlE esrihat d dischdge ralEed 0.2 ro | ,0 cfs, uu.lly
al about 0,5 cfs- Th. pH ofthe tupl6 m hiet! rcf,@rilg the nedby kitn dust dep6its.
'Ihe @nqffiiioB in the Mofi tuds Aon dis sir. rlm moDg the highest for TSS,
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boln rot l ed diselv.d Cr. lotal cu, toral Ni, total Pb, ed lolal zn. concdratioN for
d*elv.d Ct! Ni, &d Zn w@ @ne oflhe lowest oflh€ study- T!€ lot l trc
@ncolntiois rr@ the equal of lhe highe$ foud in the Betlm Chtrelerizati@ sludy.
I1re disolved netals oncdtraijoB .xceded St*€ Wal{ Qualiiy Slrnda.ds for &ule
er"osw 10 zn once (lhe 196 @!1.). IPH @ncatnrioB mlged clo$ io ihc medie
kl@ of ihe sMy. IheMofffionth.lop AV dmh @niribuies @sideraue suspdd€d
sdihdl wiL a L6a load ofneials, ea4ially total dd diselved cr dd paniculate
Za.

Rauta o! Feot anhn sanptiltg
an rapoe to ere citjzetr @'|:cc ab@t poleilial water qudity eEccrs fton sepdc
ia.ls i{ tbe South Fork gam Cek &ai@gc, stom erples wcrc 6llet d ed testcd
for b.ci..ia. TbE mplcs wc takcn ftom vrioB seps along t[e Sdth Fdt of
Ham CEk that @ adjaenr b prolenies thal de still sdved by .eptic lart syslaa
for sewage dhpG.l rather thd sditary sews @'@rios ro lbe Val Vue Sewd
DisEict *wr dishibution sy$en, Co@m had ben raied rh.r rheF 14 or s
propdlics @y have failing eptic systqs that w* cqtributilg feal coliforc !o rhe
srred syslem, Sa@les werc tako ftom 3 ep@te sepc in ile bigh bet ca of the
South Fort Systcm, upslrcm Aon 0F D.s Moi!.e way culvdt q6sing, Th6e
sDpLs wrc aatm dring dF monrh of Norcnb€r whcn saruntio of rih vould
sbw pot nlirl failurcs of dEe systcm, Tt f.c.l colifm @unls ra.ged ftd 2 - 370
CRI/100 n!, which is vsy t)lmrl f@ 8lo@waier, sFcially lire this ag b fairly
wood.d ald !@y wild lrd d@.sticad ,niruh fiEqueni lhis rqch of t!. str.d .

system. Ttis @plirg d@s lot itrdic*€ any effat Aom ba&ilg eptic ra!}s.

R6utE oJ goa@ Co,t|tul Eietiw4a Mo^itotins Sita
Five sits lw smpLd with autonaiic sd6 &d flow gas4 Tlese sit€s @llected
abol30s@@t @ples duing a six-hou pdiod dd.omposii.d 0E wat€r in one
boitle. This @np6it w su!-wpled fd laboratory an lysis to prcd@ a Smlle
M@ Co@ntlali@ (SMC) for dch lollulant For .&h sire, w .ompafd SMqs fion
the 1996 tuple s.t to rhe 1998 sples, We ale Bed tbe SMC'S to @mp@ with ilE
rcsulB &om othq stud16 in lhe rcgion a well 6 leeal sla!&.&. The SMC! were als
u$.d wiih the flow l@d al @ch site to catculaie pollutad loadines duing thc sple
pdio<l- fte @d. delt loadings ]le extralolated io s@nal loadincs by sine a
l6al pr4ipilrir@ E@!d Polluhnt qpdt @efr.ienis fd the set s€$n w@
.alculated by dividjls tbe e6@al loadiog by the war€shed a@

Ihft w liltle clde€ in rhe SMC'S frotu 1996 10 1998. We also tested the rcsufts non
rhe gEb Mple sites. Any signifi@t cheg€s d€lenired dt those sirs hav€ bem
Mtioned above. A disusior oflh€ slalislical .nalysis is conrlin d in App.ndix D in
the Statinicid's R€?ort.
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WAol and WA04 l@ dieondnued afl.| 1996 b.@e the @ncdtrdi@ w* s tow
we didn'l think &y isprc!@dt ould be delet d. WAO5 re$nrs w@ as lo*r but
w. contioued llw b.@ue of t[e inporraice of th. South l.ork eou@. We
d.tmin€d the followilg statistically si8Difimt chde6 in sire SMC'sl
. WA42 show.d a declte i! total ad dis$lved Cr sd disotrcd Ni,. wA{3 - Mab std hld a d.c@ in diselv€d Ni, TSS iacE6ed. T 

he TSS is likely
drc lo a Dad oBEucri@ prcj€l at 509 rbfi hsd difficutty with tusior @ntFl.. WA{5 Soud ldk }ad a decl€e ir dislrcd Z!, e irclt* in toral Nitroed

By cdldilg rhe total pollutanl l@d w. r.k ioro cGi.terarion th. quairity of ruofrin
addilion to lhe polulaot @ncdt riotr. lf w sue the dou of Dolluillt MiLbt€
fd wlshotr is limiL.4 rhd ! uet *M. wiLb moF ovodt dilfatl ,hould have to\E
con@tralioE b.cue morc tuoFis carrying thc sde dout of natdial. cglcdatioa
of lodding iNolv.s dothd n€ssrlmot (flov) thar inEoduc.s moE mr into ih.

We sed rm n thods of calcuhting t[. @ual stmrarq pollut !r load .r rhe
automdic 6pla si&s, TlFe nelhods @ disssd in detdil h th. Belle@
stomMler ch@&.iaiion study (City of Bdle@ Utiliti* D.parrNn! 1995), U.til€
Bellew€, k did @t F.fom d oily.is of baflN l@ding. Both o.tho<ts E the
SMC lo rpeser lh. Erge ofloUuilr. conmrarios in rhe slred duing stom Moff
6ndilio$, IlE hetLods als e s!!d di*harge dar. for the sdnple pdio<L W.
d.t @ircd the ntu discbargc at @h &tonsnic mpler site for €&h sdptc pqiod

Tn Di@t Avenge M.rhod @s the prcduct ofthe SMC dd the d@ di$ha!e. for the
smplG pqiod 10 givc th. @s pollutant load fu l[. smple pqiod. M@ sr.a6
dishtrg. fd the tuple psiod is Nmed to be proponionat ro the brd €in6ll fo. rh.
smpL pqioil '[re mpl€ loadbgs rc cxponded to seelrl loadings uirg Eidall data

Toral rah iE study pdiod / Toi.l rain coft.ibuting sdpLd !@fr

Th€ Eidall htio wied slightly A@ sic to sire beaue of diflemt mple sr.n tins
md siat dais, drd ou €stima:io! of tine of ot:Htotion in the cal€bne . Fo! WA03,
the ntio in 196 *6 ,16.76,/3.59 in tEs, In 1998 rlt; Ftio B 28.86,4.85 irchs.

'['e weI Sesn pollutant l@d uine ihe Dnat Av@ge Met[od ii the prcder of:

(the sm ofrhe ildividual sde pdiod loadilcs) x (rh€ ninlall orjo.)

nE Modii.d Di@1 A!@ee Method calculates the Wet S.don pollulrnt load wirh rhe

sflrh 9d sr.d srm. cobkol Irojd - flDl R.!od
Lbs Cdtrt wda dd lrd nare

I
I
I
I
I
I

I

I
t
I

t
I

I



t
I
I
I
I
I
I
I
I
I
t
I
I
I
I
T

I
I

(lh€ sratislicaily appmpnole n€m ofpollulalt SMC'S) x ( i.he total smple lqiod flow
volue) x (th€ ninfall mrio).

nre slati*ic ued to 61ibat. rhe @url slom Molfpollu.it @nentado. hs $@
lrertainty. If the lmpL @nc4ttations at @h siie never Eied, the rsr nethods
md.l ehiev€ the smc r.sultr dd the wid@ eould be 0. This w6 nol lne ce. we
followd th€ n€rhod Bellm€ used to calculate @.6dmce itrt€nEls qoud the ned
SMC'9 TrE conn bn e intenals s vdialility in dE sr of irdividual SMC'S i,.Jte'
A table sulr)Mizing ihe calcularioN tur ln€ DiBr Avdg. Method is included for @L
site, Ihe ialle Wet Seen L@ding Conpdism conlaiG th. staiistiG for the Modifi€d
Dinil Av€sge Meilbd for ech sile ad rh. chmg. beiw@n 1996 ad 1998.

We caleulat d pollulani .rTon @efficietrts for de rel s@r for ach auiomtic tuptd
sile. The mtles for boih 1996 ed 1998 e @mbined fo! the thFe sit s that 1re nor
dis@nti d ans 1996. Th6e nmbqs rsd to lo* n€ming s a wreahed gers larger
ard moE wid ir land w. TIF @ellicients 6 *ne * u index of pollulalt Bhoff
Aom lne qtchmdr @a, Expon @efrcients @ lot very rcuala For qmllq th€
6nfid@ inlmzls fo. stm e.xpon @efficients cdtculard for th. Benm€ study (Ciry
ofB€llM Utilili.s D.r6r!n6t 1995) {ft &eqftndy sepmt€d by facios in exe$ of
rm y. Accu@y is atrai.d by the Eiabili9 in slotumlercolrmr?tioB 6d rhe
quality ofrhe flow dala. Wla uing the Ham Geek erpon coeftcidls for @opdison
to oiler MleBhedE k€ep in nhd they Fp6sr l@ding &on slonMld tuod io the
wet *don (ocrobs - ApriD .nd do @l i@lud. bdeflow l@ding.

Site wA44, Middle ForL Esm Cmt bad by fa. th. lowst *pon coefi€i€nls lor
*ry pemetd tesied, WA41, Lost For* hrd thc s@!d loBt @efficidrs for w.ry
IEmetd, WA43 Main St€n had ln. highat vatEs for every psmeter d€e!1 Zn.
Exce fd Zn ar WA-02 ed WA-03, nost siom exFit @effici€rts for ih. Ham C@k
sites \|@ the me or loM tha th6e rcponed for vdioB ltud w rlFs ir the

Site by Side Analysl5
Tle fo[owine paees prcvi.lc ! sire by site anrlysis ofthe waler quality sanplile.

sourh e6'sir*l sd4. cdtrol rrojd - nd R.pd
xi4 cdrt wib md Ld Ram6I
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'ler 
Mrryd pL soud. Ftow !

@vq!d rhdlh a 24 Lch druFEd Ebl DiE.

DESCRIPIION OI DRAINAGE: This sit! colldts flow Aon rh. Slnrh %$ Snet drain
e6t of 10tb AverE Soutll e ea of about I 14 ms. Lod @ wilhin the subbasin
cocists of spprcximately 60 p@et Bideotial !se, 25 !€@!r comercid dd light
induslrial @, dd 15 pwar op6 space, nostlt elecrrical F&rni$id delr ofMy,
About five res of sR99!@f is @llected. (senaa 1994)

DESCRIPITON OF DISCII4.RCE Ir ONrrOpl tO: This w n@ilor.d in a ldce cstch
basin d or Hishqy 99 was tflelddurEd wirh o.ap6cirale p'obe inslr;enr. a
r.ling E deEloped tom a b&kMler ddFis ofrh. oudd pilE that 6 slibnled wirh
tlo di@t diehege m.asmmqns, The *€t€r ld.l at this site @ iilluaced by rh.
tidd @rdnior of thc Duwish Ris.

RESULTS: we @lleled €ielt sdpl6 in l9%. The n€did TsS of 65 msn M ihe
Fi<ldle of the autoMric smpla sit s- Orc sple with 33? ms/ TSS .flc.ted 0F
Bulr., Road consEucrion activni.s ulsalm my lwa onr.ibut d to ll!. TSS ihd, -tE
D.di.! wa abou 30% low lne TSS at sinild sites in Bellevue, od abour 50% of
Cbndl6 TSS @nentr.tion for Seltd. .q stomMter, M€1ab @I1h!!lio6 g@
av@Ae fo. the study, ConcdF.tioB fo tor.l net ls wrc t/4 - t/2 rhos fou<t in
sinillr lod w ea in ilE B€nmc sludy. No tupl6 exceeded $de W.t . Qutib/
Standads. On I?H Esu|l deed€d 10 ng4. The Gsl of the tupls P@ in ihe
exFct d mg. for a b6in with hcql" dto @.

Tbis sit % @l sdpled in 199718 lere the FUula ocnEatioN wrc tow
er@gh to lsd u b believe no ctalge c@ld b. det@r.d. Also, road work caued
div.Nion of $omnoes .nd so@ Ei,\ing wiil Soui! Fo* no{, dDngh to Dala a
befort ald ans compdbon !ftlirble.
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DESCRIPIION OF DRAINAGE: Flow is conveyed tbrcugh a 36 incn comglled
nerll pipe. RepE$n$ an ma of abour 200 acres iellding lighl idustrid lald !e
dong Sourn 96tb. D6pi1€ repeated efforts over l|ny ye6, the cwt !u*cu! of ilis
drdnrge sys1ft i! trol lmM.

DESCRIPIION OF DISCHARGE MONITORING This llow m nodtdEd h a catch
!6sin on ihe @d shouldei A c5lacitarce prcb€ n6ued Mter lwel. All
insttundtalior @ cort ined tu the .atch basir Acess M difrcdr ro rhis @nfrcd
sp@. A b&tMtd &Elysis wd mad€ on lhe oudet piF ro prcdG a ntirg. Two dire.r
di*harge meb!fu€trts w* trEde in lhe calcn bsin to calibnt th. ntng. Gavel ed
debns Mdd A€quatly partially block th€ out!€l pi!E, qdding Oe Fting i@cMtq
'W€ muld estinar. lh. etrect of rhe d.bris by looking at cheges in th. bdeflow Nater

RESI'LTS: We @ll€cled eblt smpl6 in 1996, ten in 1998. TSS dd Hatdr* g@
simil& in bolh 1996 dd 1998. The TSS @n€Dtrdtion rc about 1,12 tbrt foud i! oiiet
stldies of similai Mle6heds- Th* M a slalisticaly sisnifimt rcde1io! io th. SMC!
oftwo diselv€d met&ls. Cr md Ni. Dissolyed Cr conetrtnriors ir 1998 wr. Educed to
1/8 rhoe in 1996. Toial Cr M Educed to lA rhe 1996l*1. Dis$li€d Ni @ rcdued
12 frm 1996 to 1998. As, Cd. CrL dd Pb $4yed alout lhe we. Nore ofthe smd.s
exc*d.d lhe Slate Wate. Qu.lity S&ndEds for dute qDosw for rhos n€lals ed tbc
SMC'S {ft simild or below thos loud in othd studid in the rcgion. Total dd
disolvd Zn @ hiehd hft Ihe ey olhd site, Totsl Zn cotlmfttioN !re88.d aboui
0.5 oen @d w@ te tina higher thd rhe nqt hiehesl site, bd r\{o tiDes hkld ths
Ggioral .v.Bge .on@i.aiion' Disolved Zn con dt ati6 *eeded Stae Water
Qlality Shndardi {or acute qFse in 16 out of l8 m!14 The Zn SMCS show€d a
slight (nol slatistically sienificet incEse fron 1996 to 1998.

I?H did Nt ch&ge siCnificdtly !€tr@ 1996 to 1998, TPH SMCk wE a6oul2 mgn.
No @pl6 d@d.d l0 mg4.

l1F wet se@r l@ding for neials m Educed Aon 1996 to 1998. T!€ loadilg of Cd,
cr dd Ni wer rduced by over orc-hali

COMMENTS: This sdpling sile is doMsrem lion the Advace Elslrcplatine site
th.l *6 involved in d EPA SuF.6Dd cl@up- No do$rat@ &al'sis wa dde at
th€ cmpldion ofdis cldul, 6 otrsite miiigation w not a<l.lrcsed dujng lhe EPA
cLoup. fte porertia! plmc ofcontani@ls M iouched ulon duing the cleo up sd
m sire mitigqtion but nfihd dala .oll*rion w6 mr conpleted 4 pan ofthe cltuup
etrofl. Conr.rinaiion ofdowirem sites wa not addr6sd duine the EtA sile

so4h 96- Srnd sdR corror Proj.ct - fin l R.pod
x|I8coiywcfundIAdR6o@6

M()lfurn hoL .r @m{ of Soud 96d sGr dd 3lh Areu. sNrh.
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niligation ed cleoup or offsii. impa.is Aon rhis sFcifi€ sire q@ nol ad&.sed or
tudh* 6@hed. Alsq a qBtion still exjsk s to *b.th{ or mr rhe d.ajnage systec
notu upsfEm bBineses seh 3 Ae Calvmizing tnrly d6in to this nonitodns sit€. If
the oNil€ dmilagc sysltm Aom busiEss suclt 6 Ace Calveiziag, Allied Bo.ly
Wo s, Sellrnd TMking, ad Nonhw.st Mord lFighi/L6siter Tockjig do tu frcl d.ain
to lhis manhol., ih6 the tuuld all b. eu@s of merd soum. HowcB. .I of th*.
buinesd have impldent€d w c@trel BMPS 10 lhe €*enr rhat the Kins Counry
Cld€ 9.12 Equja In fa.r lh. Mjodty of these b6inss, @ Kine couty B6iMs
fo. Cl@ Warei ll'mbd.

OilE .om@id sit s 6ay drain to lhis tuplins sit . Such bBiiass include Soud
Delivery S€ric6 .nd R su*n Wirc Rop€ stonge ya.d facility. th* two si16 have
had exter*iv€ filling with CKD (cdar kilr dNr) rhat hare shom hi8! n€rals
@nentnrioN on oth* sites wirhh the bEin. Ae th6e sir6 @ mr parcd dd e slricrly
stoage fdcililies, BMP EquiEments have b.a e@what dim@t b inDlment,
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DESCRIPIION OF DRAINAGE: Coll6ls 0ow ftom about 950 ac6 and includes
f,ow ftm the Nonh and Mid.Ie Fdts of Ealm CEk. Flo* is convey.d 1b@gt a
72 iEh comcar4d neral pipe.

DESCNPI1ON OF DISCHARGE MONITORNG: now w6 hooitoFd in a large cabh
basin €st ofHighwy 9. A rwo-meter.ap&itarce prcbe medur.d wtd l€!rl. Ilr
raring M dereloped flom diect discharg€ nedwmdti tbe ptube sielal siE ad rh.
mller inrate n$c wee reuted about 25 fed throuel a pi!€ dd our a small gEt€ b !
wooden houine for the data loggd dd spl*. Ihis site qp€iened sisnifimr ddal
i!flu{ce. Ston hydrcenlhs bared on m4wd watd l*l *er itudElq we
.oNted fd ldal iltuerce when calculating dischdee dudng Mpling p€nods.

RESULTS: We €ollaled nire rmpl6 ir 196 ra i! 198. 'nte TSS rcsulis slD$td ,14

ngnb 108 bgn in 1998. A mjorlighmy onslrudior Foj.cr in 1h. uppq Mt6shed
had mior onEol pobletu &d ontdbuted mricebly ro the slatblically sienifi@1
chmse non 1996lo 1998 inftsilg fiur a ntu SMC of €din ni load i! the Main
Stem. A lsrge lor with €r?osed soil in the lolg Mrershed also had dificdty k epirg
*dine laden Mof &on ent€dng th€ sired, llanlnes ir€rded slishdy Aom 19%
ro 1998,

Total netals @n@traric rsded ro iIme by lbout 30Sr'0 fton 1996 to 1998. T[.
incMe in pdnjculate retds cmslonds to lhe itul€e itr TSS. Dislved n€tal SMC'S
showd Eiabl. chag€. Disolved Cr in.ilad ty about 35ya disolv€d cu del:t!4d
22%, and diselvcd Ni d€desd 3?9'.. The @ncdtratios for cr, cq and Pb w@ th.
hiel6l of 0E autonatic s!l.r sit s. Conc4tratioG of the* melak wE hi8ha Gm
in wples fiom Me@r Crek i! Bellmq a $lteahed with . sinildly wied land w.
zn m much loB. nE M.rcd CEk sddes had abo$ rh€ sde Tss s al vA03.
'I'lF Stat Vate. Qua]ily Slanilad fo. @te €xp6w to Zn M qce.led in five ofth.

I?HdidnotsiCnifi@dy chdg€ tom 196to 1998, Tw smpLs in 1996 v@ about
10 ngn TPl , IE rmining l7 mlles olrhe study iaged cloe to I mg4.

COMMENTS: This sdpling sile tuy h.v€ b€d af€ct€d by a bus@ss pdk that h6 a
wiety of b6in6es lhEt *d to b€ tasibry tu latu€ ed very linle involvddt ton
the pmpsty ow/lwga ir implaeDllion of BMPS.

M@id i! n.ihol. ar @M of 95rh ind 15& A@ sourb, .d ot bignMy 99.

So!r[ 96p St!.l Sdn. Cdlrol Pnl..r - rlld R.!dt
Kbc CNry wdd 

'rJ 
I'd r6lnn6I
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Moib i. r .i'J@ dimh eEh b6in lboE s.u|! p'k a

I
I

I
t

DESCRIPTION OP DRTAINAGE: FlN n@ tbc Middle Fo* is @nvey€d rhroue! a
,A i&h rcurd @mrcrc piF, lt <lrai6 a qidmria.l dd Solf c(re ae of a6out 430
lcrcs. The .lni!.g. ate ircludes: t$o public eh@ls, tm |rg. chwhs &d . larye

DESCRIPTION OF DISCHARCE MONITORING: MoDitorcd in a tle.? erch bsir
doq6item ofa wood€d dvine. The ratirg M .L{elo!.d ftom a b&kwter salysis of
ihe flow thrcugh the slruct@. D€bds MmuhtioN in the .arch bosi! m!d. tbe nline
ilMrfrL much of the tihe. Ilis is a confned sp&e site.

RISULTS: W. cbllected eighr w!l* i! 1996, TSS B v..y toq for uban uod.
The b{<b* 6 glical, 56 ngn. Nurria|s vft in 1[. t:lmat sE€ of ruofrfrom
ur6€r rsid@tial q6t6heds, Tolal P on@rratios vw tos than thos foud in mh
smpl6 hl.n by yrng Couty d th€ sik i! 1991. Mer.ls cmcatradoB w abour i/2
thce foud in M€@ Crek in Be[re ad nuch le$ thd rn gEb spls rakm by
King Couty in 1991. No spls €rce€d.d Srate Water eulity Standa.ds for &u1e
dposre to m.t2ls. Concstatios ofAs l@ .b@t the lee 4 rhoe at rtrAo3, $our
0.005 ng/l total, 0.0035 diselved. ode wpl. had TPs of9 ns4. 'IlE esl \{@ .bour
I mgn, Di@iroa m i!$cticid., M detccr.d h rhe Dddbs 9.195 sdDle ar a
@ncdEatioD ofo.4 t o r6nj Fs b'U'on (!pb,. T!. Unired Srare C.otogic SBey
(Borusn dd Dayis, 1990 Fporcd Dieinm in Sanlc a@ sbo srrams in
.@otati6 tugilg Aom 0.009 to 0.14 ppb. Th. Naiional Acddmy of Sli@es
(Natioal A.adeny of scim, l9?2) e@mdds a msihm aq!.ric ct)I@i6iion of
0.009 plb for Di&iron. This etr clively m€6 m dderable Di&inon k a4pt U.. We
cortilued to sdpte for Dieinon blt ir w not del€€red agair No othd pe.ricid.s or

ftis site wa d s@pl.d in 197.98 beie lle polluraar c<EoMios weE low
d@el to le.d us to b€lift D clEge 6dd be deteted.

COMMENTS: This empling site @llects drainagc ate. going rhmugb a hdvity Mod€d
ddndive go$th a@ nM e Mnmlly rr.aLd thouehllis aM ald polbta.b e
litely tuord rhrcugh ilis ection ofyery mtunt Iand$ale
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DESCRIPIION OF DRAINAGE: Eow is molibrcd i! d oper ch,Gl beforc it
enlers r 4&ircb rcund coNcle ph€ thsug! a bem, Tbe cnaGl i5 apprcximtely
sk fet widc. Drairs 300 uca of Fsid.ntial and gotl @use and inilud$ .bout 3 &rcs
of bighvay 99 &ainage.

DESCRIITION OI DISCIIARGE MOMTORING: Itir wa e open chmel sile
moDitoEd .bout 100 f€et beforc the sE€m mrers a lipe system, rI@, a @nbinltion of
beva .lan matructior in the pipe do*rstr€m sloDg with hMd iilddtioB made
the tnlilg wliabl. in th. shon l@. W. did rct have €xtra time ovailabl. 1o mesN
dilcheg., calcdat raling shiis and Eprcgtm ine data loggd beforc stoms.

RESULTS: We collet d ni@ sdes in 1996 ten in 1998, TSS co.cmtElioB
il@6.d sl)tr@hat &on 19% io 1998. Iocreaed hillsi.le ffiiotr in th€ Evire upsrrem
of rne no roriq sile €mr.ibuted to th. inme. lhe nedie TSS B meh lowa the
thqt foud st streds ir B.llme. TSS wa vd:.ble, 6ging iom 61 mgl lo 180 mgn.
rllrdnes 16 65 mgl, ttTi€al. D*pit rhe incl€4 in TSS, av@ge Total P
col)mtntioa w about 2@/o loM in 1998- Total P @ on the low dd of lodal
onp€red ro the r€snts ofthe BelL@ study. Total N showed a $.risdcdly sisnifi@t
i!c@ ofgbour 35% ion 196 to 1998. Ilt 1998 Tolrl N @ncdtratios w* aboul
tM lins that oldre hpbs Aon tbe Rainia Golf Cow. orr the oth* bdd the
avehge Amonia @ncdtrltim at WA05 sa abour 1,2 $at a1 fF golfcouse. The
1998 Total N cddtrations w twice a high s &ud i! sMies of simile eareEheds.
\ve did e1i@ nor spaMirg sdnon h tbe Soulh l@k in 1998, r,trich my har
contribltcd to the inclts in Tolai N.

Tolal metals @mdtado6 sLyed th€ sm. or der€.ed a little betqen 1996 dd 1998.
Dis$lv€d Zn @ r.deed by about l/2, md showd a siatjsiically signifi@t dffdq
Otha disolred nelals stay.d thc sme d sho*ed a slieht d€cite. Meldls
mMtEtioB l@ very low @mpaed io oth€. sl'rdies in 0E Egion No wp!.s
qeded State lvaltr Quality Standadds fd qFsw io meirrs,
Of t9 sdlls tested for 1?II, tw wde aboui 9 nel, njne weE 2 ngl or less, ed sevo
r{@ belo* detection linit.

Colmdts: The Soutb Fort show sme afie.t fiom its ubd seding, brn g€nerdly 1ne
slommter quality is good,

Modid in a cb,n l ar or hish*ry 99 G& rh. @r of sdrh 96lb nd wcs Md8i8l Place

s.!rh e6r sld soe. coltbr Praid - Ftnrt R.pd
xilgcold'wd..edIAdR@n€I
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DESCRIPTION OF DRAINAGE: This site is a L8-a@ site thdt hs b@ dev€loped
ilto eigl six-dq apartnmt uits. Erch building is owd by a ditr@t ildividu.l.
thd€fore D.kiig BMP impldotation extrdely diflicult The sir. is alrnost \Ooelo
inperyioB This site d.diB to the'rost !qk''by way of flM aloDg D4 Moims Way
South, qhich @nrtls flow to tbe dit h nerl to M.Domkls od the Auto wting *rd.'Ib6e flos ddl 8er ro tb. Soutb Fort die{y. ftey nix ar thc @ss cdydr Edd W.
Marginal or HWY 599 md Fssibly {E piF s.ctiotr to tutt Mdine,

DESCRIPTION O! MONITORING: Ruofftom a lp.rrD.nt @n9l* mlt@t d i! a
n@iabl6 sep@dng calc! bain. This di$harged tlrough a snau pipe lo.€atcn basi!
along Des Moine M€nonal Way S. Lab bord6 w ffI..l dir6dy &on th. dieb{ge

RESuLTS: Eiehl sdpl6 s@ @Uered in 1996, td i! 1998. 'nD @pl6 ftm tbis
site N@ vdy low in sup@d.d elids drd t rdn*. 'Ilt nctals @nd!!ri@ lrw
lows lld de h€di& rulM for all @!les b this sMy, and much l()'g lhe lh.
&sulb tom oth€r studies. The rcsults fd At Cd. ed cI 9@ all n@ rh€ dct dion
linit Rcsults for dissoh€d Cu od diselrcd Ni fte d rhe bedie for lhe stldy dd
about th. s@ d th. @nmtralior foed in thc Lost Fort, AtrhouS! rhe con dbatioB
rl@ ElatiEly low' fire sll€s sceeded th. siardards for dle qFsw ro Cu od
€iglt smpl6 ihat of Zn. TIE vdy low h&ln6s ofthe uofnd. thc qireria very low.
Ior empL, th. sple l)l@ for disslv.d Cu ar si1e rtAol @ a bir hjeha the tblt at
WCol, but bqe rhe spls at rrA0l had the tines the hnrdr.s th.y did not
exeed rhe eute slardarrl

Medie nutriot @Il@traiios w not high obpdd to orha sit6 in the study, but
$ne ofrh. hielesr individud sdple @lcqtradoN for Totsl PhcphoDE ed lotal
Nitroga cme 8on this site, Mdim Phosph@s ws about 50lo highd here tho id
Bellewe [igh d.sity siddtial si€s, but lowr thd Aom otha land s6. TIE 198
seple phosph@B @sdiratioa I^@ low th& thNe of 1996. NitratefNibil
co@t ations significdnlt incr€s.d from 1996 10 1998- T!. 1996 sple
con@lrations lr@ lery low ompared to rhe South Fork ed other sinild sites. The
1998 @n otratios 9* dboul fou tim€s highd the in 19%, dd sinild to tLe
con dtration in ile Soulh Fork.

I?H $rnts w@ dong the hiehest ofthe study. Tle sdple m€$ E abour ih. sme
s B€llru foEd Am o estallished higl densiiy residentidt sit€, blll ouch higtd tho
Eom a ttgdy .@st@ted nulnlMny neighborhood_ Tne KiIg Couty Surfa@ Mter
Dsigl Meual (Kire Couty D@artmml of Natuat Re$urcs, 1998) c.lk for oiywater

S.!.h 96' Stu sde cdr.r P.ojd - rind ReDd
Kl,s Ccn$y Wd.r rd Ijrd Ir6ru
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sepmlos ro be insralled tu hieh ue sites upsded ofesitive e6, Irre perfomce
silena for rh6e sepetos is a rcle* of l0 - l5 ng/l I?H. Of l7 @pl€s at VGOI,
one failed ro neel dE l0 nsli cnreno, dd orc w6 slthdy above l5 nsl-

This sit€ m prcbably tt?ical of olh.r high .l€Nity Hidmlial orus alolg th. Ds
Mdn*WaycoEidothrtdrai!lotbeSoulhlorlcTtemofr fiomthissit @ntributed
lutri@tr lo th. l4si Fork ar about the se nte d the 6t of oe wteshed, nerals
corcentaijoB \@ not uusual. ad the oil sepdaior B Eembly effstive al k€eping

Ftrolem prcd@ts out offie syslen. Ifthis sne is tr"ical oftl€ aEa lne rom mdd
hold Eue lor lhe efrect on wiq qualitj, i! that (L?itrase.

COMMENTS: SoDe oflh. prcpdy om€B bave nade an€blts ro ibpl@6r gMPs ed
the lrm oM6 d€ huch moE Bellive to lhe Equilmdte of KC Code 9,12, th€
t lfuls ir genml do no1 sp€* English m.l theEfore re have foud a cuthnl bei€r in
naking chegs lo $ch activitis a or sile vehicl. minlenm@, venicb w6hing, etc.
Son of th. nfl$ om of rh. trclety hare b.a very inr@ted in doing eme
ouE€sch 10 th€n Enmrs &d gedrg the conplex cla€.l up in a g.ntral s.@.

S.urh 96' Srrd So@. Cotd Imjcl - Ilml ll.ldr
xlle C.dr wrld nd I'd Rsm6I
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smpl. iim rh. orrd of 12 h.b .m@ pi!. h, drai6 im l!. ordtirt dioh along sln
3i.LotSdd96b. lsrerc6rof MbFltllgtdotC1JI Lifi.

DESCRIPTION OFDRAINAGE: Cldklift isa2j{@sirerhalis lOO0,6inp@ioB.
All tlEinag€ A@ &b siie d.aiB to rlE sdplilg sire, Th. b6iGs dels with heaw
equipmdt Lairg and naintd@ ed hs entriv. outside stooge ofrhe .qu,pmer,

DESCRIPTION oI MoMTORING: Ruofrnoo d!i5 comdial sire dijchaeed from
a eignrilch di&neter pip€ to a rcedside ditcL '[!. di$harge piPe wq padially
$bn tg.d by rhe ditch water ldcl mo$ ofth. tim., Bottt* Pw flted icide ihe noulh
oftbe outlet pipe, IAw M adequre flow our ihe pirE so rhal rhe dirch slrd 6 not

RESULTS: Eighl @!la w€ 6ned€{t i! 196 id iD 198. No sole @llurrnt
col)@E tioN bad sraftdcajly sigrfi@r cheges AoD |9s6ro |9qS, wCO2 had$m.
of lh. highe$ Cd c(eni.atic of rhe srudy, Mirly b@@ Cd ws @ly del€ccd at
olh.r sites, The Cd corcdtratioN l@ i! li@ with thos ofth. B€lttu
ch.Ddaiario. study irdNiial sires, ed th. nedie vd@ Aod Cb4dtd,r sludy.
Cor* ratic of disslrcd Cn dd dis$lv.d Z! e@ @mp@ble ro hietway tuotrdd
all eighr@ spl6 w@ ir ees of St le Wai.r Quality Stdtt ds fd @ute €rTosm,
due in p€rl to lhe low hadlN of ilF @!le wr.r. Tbe @ftdtrlrio4 tor rhose t{o
dis$lred n lals were sinilar ar site VA03, Main Srd Halm CBIq ye1 only ore of
nirelea WA03 dh$lvd Cn sd6 qcd.d th. Srat€ rra1er eu.liiy Srand{d for
@le *pose, d<t five of netan sdples €xc€d.d {t eule $dddd for disolved
Za.

E\6y sdpl. &om WC02 had .L&clable TPE, Mosl @ptes llft in lh. 2 nei - 5 ogl
mge The 68r sde of the 1998 s.en h.d 124 mg/| Tpg, the ligbest of ihe srudy.
This w lbout t ! iim6 the nexr high.st val@, The fi€ld @!ld ob6end q@rities of
@agulald grce in the mpl€. TlE mcdid I?H vdue n@ eighl mpla &om a
Belletu Warchoue sil€ us 8-9 ngn,

T[e Cldklii site @nEibu&s a det€table dour ofm.rrls ro the Ha@ Crek sysrem,
brt ap!.6 to be m noE thd d avdage eNe. Eighty rhE ps c@t ofthe TtH
smpl.s rcr the l0 nC,4 p.rfoIlMe $ddard fd oil Mter *pMto.s.

COMMENTS: Ilis site hs inplenoled a wash r&k slstd wh@ kter Aon slEso
cl@ine activina is dieharged to the seitary sffi systen thDueh a two-wy
.m41ion. Duing sted clminS &livity the comelion b rlle sitary ser systd is
aclivated by wy ola two,wly swir.hing sysrd locqr€d in tbeir d*i8!at€d wash a@
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I
I ,r*t*, i"_ai$hesed b Lhe smuty w(sysreh lhrcugh a sies of o Mer

se!@!os. Wlrn.quipmor wahing is nor ocMin8 s r€lw is eriraled lhd rcdiecls

I sm wat* ttough dB ons'E sbm &ainase s) sh lhat also gcs thFuS! s sis of
I oilulEr *!@tou Concmsslill eri"lwith this dul qyqh ir r.8eds to Eidue Lh.1

may blild up in the conveym.e systm thal my b€ fluhert into ibe stommter systen

I dEinc tbe cbose ovd fibo s,r4, io s1om. Ttis method faus wilhin conplimc.
t Esdatiod of boLh King cour) dd the Sute DOE Reardi4 BMPS for bEineses.

After site visits sit! Claidift cheges su.h d outsid€ sbnee pl!cti6. tt?€ olpaint

I *"d i" *p.n 
"r 

aondi tu to rEdue por.dtial hqw bet l @nFiburioc. alkmti\e 
.- dispoqal olpai booh filh, ed policies oD ho$ tod€l wiLb lorNins lhat w sloEd

ouBid. milin! for EMn *or[ m hudled.
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SiEpl. fid 6c ord.i or z ioctr c@@ piF rlar flm hoo r. 6.10l dtlfu itu ln.
djth ,l@g rb. d pr@dy IE !d rhc b.ct of rhl proFny. 625 s. 9d sEi

DESqRIPIION OF DRAINAGE: This is a l.?-ec sire rhar i! 100% inpdios. Ifle
prcp.rty ba d d3i1e R /D system rhn the prepqty wd Is @intaired ro King
C@rty stan bib @t y@. fti. sire is sdjamt to rte Perhtry Ele.rrcnelt prcrqty
aad dc receiv. sore storllMi.r flos &m th.r propdty,

DESCRIPTION O! MOMIORING: Ruof A@ this com@id site coll@ted in a
di$hr€. @tiol wrlt b.f@ dieharging rhrcugh a twlGinch pilc ro a ditcL The
outl.t piIF w plnidly 3ubnelged by the .lilch wtd level, Bofli.s $e filted iD the
noDth ofthe pilE 6d in 1996, theE B adequa& now oul fi€ pipe so that dirch mld
M nol mpled, In the 1998 mpling ss$a ih. ditch bede srely oveBbu
wilh v.gdarid, The wt r Lvel w6 frequ€nrly bact€d up ovd lhe rop of0E !ipe, We
did &r smpl€ duing lhis @uditio!, We tuk orc empl€ dir.dly 6oD thc @nt$l

RESLILTS: Saen mpl* lw @lle.l€d in 1996 six io I98, Subhergd@ of the
oltfdll teF u &om obtaining smc @pl6 No shlislicalty sienifqrf cheges l,ft
obsded ton 19961o 1998. H&drcs ad TSS wre vry tow. Mosl netals w low
€omparcd to oild silll in th. sfudy, Ma di$olved Cu @ncart".do! 6 about 6Op/6
thal ofwAo2, Nonh Fdk Ham Cek, wlici wco3 app@s ro dDin inlo. Disslv€d
Cr and Ni w@ les 6a l,/3 the 6n6rati@ at WA02, Th. d@tid is Zn bolL total
anddislv.d. To1!t Ztr @ ar rhe bjgfi ed ofrhe tuge of rypic.l sromwrer
onotntions, Ilie h€dim dislved ZD mrcatiation nabhed rb4t at site WAO2,
Nonh Fqk Ham Crcek, rttich 1tC03 dniB inro.

Two TPH @plca 94 betq@ l0 mgn dd 15 ngn. Of lh. llMinhe I I mptes,
tbq we m detecrs, tb4 \lft l6s the I me4, dd five vft t6s th& 3 nsn.
Girc! the activilie ar lnis site ed .lensity ofpdked vebicl6, the n tals dd TpH
mcdt6tio$ @ pEtty low, Ihe site a!p@ io be d ar@ge $le of disotv€d Zr
for this p6n ofthe Ete6b.d,

COMMENTS: Wn@ tust visite4 rhis bNires had a tor ofn ral !€ns &om vehicles
they \|ft wthg oa stoFd ourside on lhe gloort wiLh out ey dwins. Tt.y also dd
wekling d.l bMilg ouiside dd w@ not lery gmd aboln sweeping !p th. n ral dcbds
or enings |.fl d the Cmud. They h.d tuel, w4t oil dd b€ftts ofudooM .onteDts
slorcd ouEide, Aner mrtilg with the oM.r, outside storagc is mw aied ofthe
greud asd @vq.d ri@ @csary. S€@dary.onr.imdt ed @vdhas bed
Fovided for liqri& stoEd outside. cutrine,/i{eldine h6 bem nov.d inside, but whd it
dcs o@u on d l)c6ioml b6is, ihe metals e Mpt up d8ht .My. The shop tueag.l

s.rh 9e- stc* sour. ccrot rrqid - rltrd R.!nr
rctrl cdrry wtu.!d Lod Rffi
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I no U*" *,y r,.lphrl in sening $afeined in BMls $d implemorin8 ne$ policies.
- TIE o$d h6 also beetr ver' helplil ed suppodi r e in initidinc ( hegs.
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DESCRIPIION OP DRAINAGE: Tle najdrity ofih. &rinage to this calch bdin is
6on rh€ golf @lrc grcB ed fai@ys. Sotu ofthe dlaiEge is dso AoD rcadways
(Clddale Way Souh) 6d Bidatial ed @nttonid@ prepeni4 oEt hav€ li.d pdvale
footing <lEjns into the golf @les dFinage s}!&n.

DESCTmON oF MoMTORING: sdpLd &om a shallow @tch bsin fion a twelv€
i&b pir€ that @nducl€d flow Aon a fidtio! of th. go|f @l|e.

RESItLTS: Sad wples v@ iaten in 196, ien in 1998. TSS dd Had!6s wE
abont av@ge for lhe study bowcmi WG04 n d the highest TSS co!@tralios oftuy of
lh. sir€ tested fd nutrierfs.

Tolal P bad thc highesr n€d @n@tration ofthe stu<ty at 0,312 nsl. Toral p
concmtations tdd to iNr€a. in srmwt€r s Tss ilm6*, wilh th. 4ied soit
addirS to the phosphorcs loa<L This M the {e i! Haim Cet too. The Dhosohoreus
Bulls *a s'hild !o rhNe roud in odE shldis itr Ih. rsior cmcdrrad;ro ; dF
Belltue Bnr<ly mged fron 0.16 Bel lo 0,46 ngl. Chddlds h6 T! @@ntration
sy hesizd lioD Pugct Sourd snrdic w 0,32 tugn,

Tbft *6 no p.tlern to rhe auits fo. nuhid(s, NirEle+Niirite at \vC04 wa .,ls
t 
"ical 

for stodwtq in the egior blrt lowd thd oths E.lm CEek sil6. A@onia
wa lowd rhtu D6t of ihe col|MlarioB in the BeU€@ srudy, but rwo to lbF. limcs
higha rhe olha Ham Creek sire*

Dssolved Zn show.d a statisticslly signifi@i deftse ft@ 1996 to 1998. IE aredge
sple conHtzlion B rd!..d ahout 3070 &om 1996 to 1998. Toral pb md Zn had
d.ftes of 20% ed 25% resperively. Diselved Zn ruged 6om 25% to 1OO% of tn
Tolal Zn en@tdion. Meids @|rhr"ti6 {w low i! th. WG04 hDta @no@d
ro other smMier €sults in lhc resim Noneof rhe me|3ts wptes weded Sta;
Vater Qudity Shndards for mt€ .x!6w.

One sdd. had 9 ngn I?H. fte ..st wrc at or below I Dg4, Sdpbs Aom \vGO4
weE al$ Lsted for pesicids ed idbicides. AX rcsuis Ir@ belov delecri@ linits.

COMMENTST Rlinid colf Cow st&ted to imat.@nt slommter BMps tu den
mainl€@ shop @ aft.r a uter quality audit m comDleted wilh @inteme stafr/
WNhMter &on mint€@@ of vehicls ba b.s remloeily tmuied to a alsy d€a
fo. irfiltratioL Ar upeEded washwter r.ciEulaiion systen ir in lhe s*s for 1999,
Urlgads ad reonstruciion of 8]t@ ed faisays h* occ@d <tujns the pst y6 dd

sdb 96" srd somc cdbd hojd - rrnrt Rlpd
IGdg Couty Watd dd k d RsR6
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a hartbar nay hsve @ntributed 10 eleval€d Tss mulrs. Also, new coruaudion ed
wdk by the local w1d dd ewe. ulilily districl my have @nbibut€d io ene of ihe
rcsd& in ou supling dara Un@ntolled rcadway drainage Aon Cldd.le Way nay
brv. .faa thli w not comiderd {4ro ch@sing this sne for sdlline.

sourh ed sld som. cdr.l P.o.id - fimr R.porr
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$opr. troE rb. l2,imb .oM.@ piF rb.. fl(M itu sdnl Fdr HaDb c&.* che.l aldg
w6r M4iD'r Pr'c. sdrh, lpp&n@t roo fer s6 of sold 96ll sc.

DESCRIPTION OF DRAINAGE: R@d dtaimg. f.@ the @dhbould dd s@tlrtourd
la@ of Highway 99 is mllected iD I Gdih a@ and colveyed !o a sbrllow piF ad
cai4h basi! systen .lo!g W Matgiul PL Sourh. Tle &@ragc r@dsi.te ato
@trtdbuied b rle tl@ff,

DESCRIPIION O! MOMTORING: V. sdpled trmf 6oE a pi!€ <ldning . setioD
ofhjglMy I thar poalleled Wesl M&gilal PL Soutb, $r'h of S 96d ST. 'Iais cuti€rt
dnir€d ido the Souih Fork ofH.m CGI( about 100 n€t rs abore ou gage toelior
This la sdcd oee in | 996 sd orce in 1998, The 1998 supL b obtained Aom
the fEr carcb b.sin up6ired ofthe pip€ ourLr The Soutb Fork cbil@t had cheged
ed lhe pipe outld w submgd.

RESULTS: Iite wft l@ting for ey eusually higb or u.xpeted @nbibudon fiom rhe
highway tuofr a sol@ tl&r wodd b. ulr.fded by ou psdid effortr This sire
Fu mpl.d twi€, D*obd 9, 1995 ed Nolmbq t9, 199. I!. 199? mple had 30
lin s lhe TSS of ihe 1995 sple. h E .aining hardd tbetr bd a @E ddble dour
ofrca<lside din m nobilir<I. Tle tolll netab @n@irati@ llft tm to r.! {mes
highs ihd the hsibm @!@ntraijoB in South Fork llam CEL Toral ,!d
disolved eedtratios ofbo& lcad dd zinc l@ @ne ofthe high*t in rh. studx
Only the zir. @nce iatio4 l^@ abnom.dly bigh for coolled ro orhd studis. Ilte
T?H B @edtalioD vs v.!t low, lss ih& I mgr., atthouel dorbd tqr foud
dieel dd h€vt oil at a om@tration of 2 ng/l lle hardN adjlsred Srlte Wat .
Qudity Standdls fd @L .xpom to dis$N€d Cu .nd Z! q@ *ced..t.

COMMENTS: Highwy I Ilstr@y b. a sieni6@t @.Eiburo. of total dd disslv€d
copFr, led ed zinc to S@ih FoIk gal@ Cr€.k. Impbv€d sE a ssEpilg d carch
b6intui .@could k ep ihe pqrticulat s out ofthe strtu syd.b.

sourt 96r stu soR cmrel t}ojd - FtMt rr.lrt
Xhg Co@t wc ud I{d Rem6
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Cid of S.uL Dnlue ftm Nonn
sanple in |n. !h:nN sEb bdsitr d mdk{ glmr or r0rb AEtr sotrlh dd rh. .'@d
ol s.Ih 95rh sML

DESCRIPTION OF DRAINAGE: This ea is busine$ propcnies l@ted i! the s..tde
City limiis bul drainiqg lo llalm Cek. It c@irls of a cmbiclion of grold dd
paved alg rld vdioB si4s a.d types ofpi!.d conveyme syst N- As lhis n in tte
City of Sanlc, wc had Unb idomtior o! which sitcs had R /D syslea.

DESCRIPIION OF MOMTORINO: W. smpl€d Motrion insid. ihe City of S€attl.
limits mr€dlg lh. H'm Crc.k war6h.d. Tnis drain d a @@iat aM Nith h6y
rrrck rnfic, a wI a so@ gigtway 99 trmtr

RESLTLTS: Ore mplc wd takd in 1996 dd nift iaken in 1998. This dr.ircd I
cmial a@ eith halA ulck trafarc, d well as sdc higtwy 99 runofi. Tt
.stiMtcd disharg. Eqged 0,2 10 1,0 cfs, lMlly at abou10.5 cfs. Tle pE ofde
saf,lpl$ ws nigh, rcfletjrg the t@by kilo dust d.posia. Tle con@Dtratiotu h de
Ilefi lmple8 A@ this site w@ am@g th. hign st for TSS, both toal ard dis$lvcd
Cr, robl C!, total Ni, roral Pb, iolal Zn. CoMnrEti@ for disslwd cr!, Ni, dd zn
weE rcm ofrne bwst ofth€ ltrdy. The lotal zirc @Dmt dioB vtr thc equal of
dE [i8lBt found in tbe Bell@e Cn@cteriation study. The diselvcd oetals
@ncdrEltios erc4ded srare wrter @ali9 sladatd3 for @r€ .xpom ro z! o@
(lhe 1996 sryle). TPE cofentratioff rde€d clo& to th€ nediu val@ of 6e srudy.
The Idfi nm tne l0A AV dnin codibutes @uidcFbl€ spcnded *ditr with a
laq l@d of detals, esFcirlly tot l srd disrolvld Cr &d paniculaie Zn,

COMMENTS: As this d. is urler the jrnsdiction of 0E City of Satdc, w werc
IBii.fl .r doing nuch mrc ttd technical 6sist nce sile vbi8, W. did r@ivc rhe
OK iiod rLe Ciry ro re[ r[e b6ines$s rh'l rhe Ciry hs sidild Ordi@@s ro King
Coudty and did $dt the bBineses to implm€nt BMPS we sgglsied, NoE of rhe
sils visitcd hrve com irio cobplimce wi1n tlE Coulty's Waler Qualiry Codc.

s.db 96' Srd solE Control rtujd - Iiml R.Fr
rJig Cou.y rvdr . l bld R€dn6t
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A co4p..t! ed srrb .!Epl6 6icn d Nirs wa{r, wA44, ant wa45
inch c'i!d tuirg Dlvunh Riw

DESCRIPTION OF DRAINACEj TIF initirl s@ sire ir Eprcstrtatire ofthe €ntiF
elt6t d - ! Dir of rcsiddrial rnd id!1riat led ues-

DESCRIPTION OF MOMTORING: Ih€ s@pL that w a&lyzd fo. a 6jlt $d of
polluta s m obt ined Denbd q 1995. Ae$ prcbled !rcchded obilinins a
figl€ smpb Aon n@ the nouth of qamn CEek We @nposii€d ghb mpt.s fom
tLe thr lorks of Ham CEek bef@ thet c@OlttM. IrE wDles wE cd@ited
preportiomlly bised on heasu€d flow i! rhe chdneh dd Lhq subhpt€d b; bontes

RESLTLTS: Ihis site B ody mditord dujlg the 1995-96 stom $do!, We .Dalv4d
for con\ entiotrd poUu6nls Ee berals, and pnmr, orgeic FlluranE, Oflle orsejc
polhtanls &sted for, m. solvsts dd @bustion bt?bdrcll 9@ foud .r clN ro th.
rleleciion lihils. nF in$ciickle dieinon @ dd€red. Di@inon *s dte foud
upst!€d in df Middb rdk mple. No p€tlolcM hydr@dbd! 9w d€reci€d. 118
rsulrs for c(mri@d pollutdts dd ree dcials \r@ atl within rhe mge of €xp€ct d
val@s fd Ebd tlmtr in the ?!eet Soud fta

No snlpl.r rrtcn in 1997-98 srdE !*o!,

I

sorrl 966 s.d so@ codFl P.ojd - rimr ReFt
K|!g Ctutr' wr..r rd I&r B@B
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DESCRIPIION OF DRAINAGE: The conhibuting drainage aB to tti! site b a 4,5
ere 8frrl parring .d stodge lot for iiDk and t8ilcr rigs, ThN is d pJD pipe for
the 6lerly portion oftnc FoFrty.

DESCRIPTION Oi MONTTORING: llis site rc added at rh. req@st ofrhe wats
Q@lity Engined. Ruofr Aom a ldrg€ gnwl€d truck @d traild parking ea dd
mirt€rc shop 16 mpled non a etcn bain in the pdkine aM In 1996, sdpl6
w raka Aon a 36-irch dimela lipe that coNeyed most ofthe motrfiom lhe
prcpeny. Anotha nollq pipe olso added a sdall mout of draimge to the cai€h bsin;
llis rc mt sdDled. tn 1998. domstr€m condiiioG @ated a baciwaler into the calch
b6in tbst onm $bn€rg€d the 36-irch pip.. Only ihr* sdpla {* t len non rhis
pipe in 1998. The founh 1998 sdple B tak@ tom the ni,\ed std in ihe catch bsin.

RESULTS: The spl* \r@ colldrcd in | 96, fou i! 1998. tte pE of ihe mpl6
ha @ v.ry high. 'rlD @a tiln dut d@osiis e eslotrsible for th6e rcsults. lte
TSS sd hr.d!e$ w.rc by fd the high41 oftlE stdy. The fird ir rh. ldKng lot gnvel
\r@ 6ily wahed into the @nvey@e systd, This site had rhc hish.st total neials
@l:gr.a[o4 of rhe snrdy, d .ould b€ qp€cted giEn the high TSS. Co@nir iios of
.[solv€d As, Cr, Cu, and Pbw@ a]lth€ high6t ofihe study. Disslved zn ws the
lomr md on@tralion of all th. siter 'IlElk to the high hardnes ir the sdpls,
oily one Mple rcsull dcad.d Stat Waio Qual'9 Standards for @le €xposw. Ite
@tr@tatios for lolal betals w@ about the sme aI this site s Bellm€ found ir
tuoff Aon lehl itrdusfial e*.

The rcsulls for I?E w vdiable, mgilg from !o d€te.! ro 44 me4, Sone tu * had
. stiong p€Eoleu odor lte smpl.s we tesi.d for rclalile dd sni-volalile oredic
@npoards. Low @ncdtzti@ of slvmt @nlouds $@ delect€d dd $ne
onbustiotr Elsted phrh,lals ia t@ of ihe mpls in 1998.

COMMENTS: Tnis proFty M l@ed io d inde!€ndat tucKng @mpany (RPCI)
duing nosr ofthjs prcje.t. This irdelend€nt @mpdy E rluctanl ed difrcdt 10

rcrk with s fd 6 implenerfing BMPS. Trucks and imil6 werc pdk€d onlhis sit
adjacdl 10 6Lb basis rhat colLct U@!i.oll.d site Motr of siomwaid- TneEfoE, the
potential for adding pollula 5 ro d. adj@nt stomMter systems wherc tupls w@
being &kd M very high. 'ftis sile is entircly eFel ed also one offi€ sit s rhai have
had cdmt kiln dusi u*d for fill over lhe y6. Iris b6itB GrcD no loned
(,@pie ih. site, Fruehoff T6ild (md irs rew psrenl onpmy) @w have control ovd
lhe sile. Tle prcleny oMq hs initiated addilional work on BMPS ad thjs sie should
show inprovemdts in th€ qualily ofslomMl€r uotrADm rh. sit .

souh 96' s'bel solm conrd Prqid - rhcr R.Frt
xida coutr w*. rd lild R@e6

IoF Av. - mnt of S. 96" !@t.



R$rt$ otsdinerl $bplilg
S.dirent sdde lw coll4led Aom stoDdrain catch basis i! th. H,m Cet
dalnag€ bsin duing 1996 ad 198. This s6tion docmats the results ofthe chdical
dalysis of rhe s€dimenr spLs ed ,ls attenprs to !w s.leEl eucs of
@niarinbts usiDg i.fomtion obtajred Aom a pEviou analysis ofshet dusl in South
Seanle (cslvin and MooE, 1982), dd pEviou slondnir edi'Mi studi* ir south
seafb Gern T4h 1988). of the pameles da\zd for 46 l@ tletected ir 1996 Ed
44 w .Ltected in 1998. The highAr bncararior ofay peueter foud i! boih
y@ @ Ftol€M hydrc@bon in the haq oil, of lubricating oil mg. i! a storndein
stchb6inin anulli&milyesid€ idea. M6t cst h basin sdin nrs show€d
omtralioE of pobneled emaiic nydr@dbos (!Alls), n rds, ed othd
ehdic.ls ilar vw @aistent rith oncdtntions pHiously Epdr€d in srct dul
(G.lvh ard M@re 1982). Howwd, c@nttrions of .€nail h.rats, PAfls. dd
lubdcaiiog oil in the .arch besin *dinars indi@ie o0E eljMs of th6e contdimis.

The labolatory 6ults @ ffiuizd in two lables in Appendix D, 1996 H@a CEek
S.dimot Smple R*ults ed 1998 tLlm C@t Sedinat Smpl. R.$lta The tables
elon orly rhe pddeld: that l@ enDlly derected iD rh€ smpL&

Smd4 wr s@oped by h&d h.ld srair{6 nel irsrruoa Gon catch b8na. An
etrod ws nade lo coler s€dindt ffoo rcp&*ntarive loeiim in th. c.ich b6sir
Supl* vw @mrDsitd in staidss rrel pots ad labo€tory j6 6lLd Iion $.
onposile. Cl@ equipndr w !*d al e..h sile.

ldricids ad !.rbicida wer te$ed fo. al tm sir6 SD06. GideDdal etcn b4ir od
SD08, th. R inia Golfcos. cdtcb b6ir The b@ed boi !€bturer inscricid.
Chlodae B det ct d in sienificer @crtrlrion at the Bidemi.l @tch bsin.

PetrcleM [ydrEdboE i! th. hala oil, or lubrialine oil Dree sft deterd i! every
carch bai!. No otha pIwioE siltdi* Me found lhat dalyL.d loid perolem
hytltu arboN (TPH) in sromdein sedim€rtr. Iris would be uenn for @Dpdistr to
de clrdt sbrdy ro det @i@ wh.l leyels of TPrI & cocist€nt with urbd moFed
vta'r lev€ls e lit ly fi@ a spill. Howevd, the smples in botl y6 for SD01 w
noted to b. aleosr pw oil, Oil B ale FFrted in the stl4 ton SD42 in t998,
SD03 io 196 ad 1998, i! sD44 i! !996 in SD-05 in 1996 dd i998, ed i! SD-06 in
1996.

?AHs !w also detected iD most spls. Eieh ddsity PAqs GIPAHT e br!rcducls
ofthe .ombsiion offosil tuels, while low ddsity rAHs (LPAH' @ !m likely to be
Adn honbBlld fGsil tucls (Le el dl. l9?4- Vehiclc w dd bainte@e e likely
b be ellB for both LPAHS dd HIAIIS md @ @@only fomd in ubd Mof
(Iera Te\ 1988) (Galvh md M@e, 1982). rn 1996, ihe bigh€st pAH conentraiions
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wae found al SD-02, hog4d the sple lron SD-01 @uld not be test€d for rbes
chemicals beos n ws too orly, In 19s8, the hjghst PAX cona:nlradoa weE ioud
d both SD{l ed SD42. Borh LPAH dd HPAH onHtalion at lnee tu! @ich
b6iN *ceded lne nnse of PAHS fodd in stre€l dust ftom residalial, merciat dd
i urrial .@ (G.lvi! ed M@.., 1982), suss$tine a ewe of PAHS othd tha ubs
st@l dust Th. rcsdis of lhe toxicity t st on sone of ihe sdinent sd6 m disss€d

LPAH to H?Ag ntios in analyad wpl* @ al$ sueg€st a rclalive sore Geta
T{lu 1988). The LPNI to HPNr ntio of $D{2 w apprcximtely I :6 in 1996 ard
M l:8.? i! 1998. ftc ntio M fairly csistent showing thal ihe e@e of PAH9 ro
SDol @ lrob6bly sinild. lbe PAll ntio at SD{3 in 1996 B 1:6 dowing that thc
soNes ofPAJl to SD-03 dd SD-2 wre sinnd. fte tAH raiio al SD-04 M l:l
showing ihat the eue of PAHS b rhis stoddah w likely dif.@l rhd SD"02 dd
SD,03, SD42 ed SD-03 v@ located in light idustrial ru wilg a machjne shop
ed rruck rcpair shop lhfts SD-04 M ned a Narchoue on higlwy 99. The ?AH
htio at SD-05 M 1:3 in1996, SD-05 w6 al$ l@qled t)tr a EucL shop but ihe lAIt
nlio appd.ndy slow a diff@l PAJI swq Trc resid€ftial carch bsim sho*Ed
PAH nlios of !:2 ildi.atine similar sowes of?AHs.

Th. high.sl mcatBdoB ofm.t b wr. @cis1en0y detdr€d ar SD-05 ir 1996 sd ar
SD05 anl SD-04 il 1998. T!. n ral5 con @tratio6 in the catch basin MpLs hrhe
Ecirl€rtial n€ishbofi@ds (SD4l, SD-06, SD{Z SD.08) \l@ all wiilin the tuse of
nerals @lr@!!ti@ foud i! ubm stlet d6t (Galvin &d Mere, 1982).
Concmlratiom ofc.nai! n.t ls d th. irdusi.ial sii6 exeeded dre tuge of
mrcmlratiN foud in st et dur suagesring addiii@.1 swes oftae netsls (S€
Table 3).

tt. Rr4. or Mtuls co.c!tr.E.lo.s Foud b
urbi sdr DBi (rbr crlvb r.d Mmn, rgat

so-02, sD.o3

Csdmiu ldels at SD45 {d nultiple ord6 oftn €litude hiehd $d c2tch bsin
smpl6 Aom rsidetrtid es dd 9E lwi€e a hign 6 the next hieh6t ind8aial cqrch

sodb ed. sid s.c. cd.or }r.rjd - I1mr R.!.r
xnlt cout wdd ed lrd Rffic6



bsi!. Nict l l.vels at SD.O2 ed SD05 ]l@ *vsal rines hisha dm @tch basin
sdpla in Bidential a6 and othd industial @lch b6si6 in borh y.m. Zioc w6 qls
sevsat tin€s high€r at SD-05 rhe ar othd catch bsis.

CoMlionals aralysis showtl thar rne [igh6r toid orgdic cdbor (TOC) ld€ls of 12_4
ed 12.3 Frc6t w€rc orded at SD{5 in 1996 dd 1998 qF.tircly. Al othd
indur.ial sii€s, TOC rdg€d fun | -46 pftdl dt SD{4 in 1998 ro 8.28 p€M !r SD-03

'n 
198, Toial solids rug.d non 27,5 ldenr !t SD08 in 1998 to 82.1 pdcdr qt SD47

in 1996, No particle sie tu lysii 6 perfoned @ th. sdple, Panicle sire is of
interdt b@e mdals ed olgdi6 ft hoE lit ly ro adsorb to the 6ner panicl.s md
lighler oramie @tt . il s.din6t* noevd padicle size 6 b. bl@d &on TOC,
pffi slids, @d f:€ld noi€s, fte higlet TOC redulls wc.l SD-05. Ale, toiat $lirls
at SD45 9w r.latively low at 4l r. 48 p.@r The lowr lLe totai rolids rh. lower
mout of o@ editMt sh a sed md garel, Tli! tuuld irdi€aL that the tuple
a,t SD45 m @mpoed of msdy fne gnin Bits, Ficld mles .ls stimt rhat ihis
tuple i! mostly udy silt, the low lolal $li&, the high taclioD ofldl oledic
panicl€s, &d field m&s de$dbing Mdy silr all indicate th.i llis cdcn brsi! is doine a
goodjob capluing tDe panicles drft @9 cbcmicals @ adsrbed. This is rbo
@6istent *irh higi neials conmtrario4 al thi! @tch basir rn orrael .r SD{z. TOC
tuged non I -94 to 3.38, lolal solitls Eg.d ftom 79,4 ro 81,4 Fc4 .nd n€ld notes
de$dM sdd dd g!reI, This wodd indic.t ttat n61oftLe 6ftr particta, wh@
orgeic chmicds and ne&ls adsorb, have b.@ wsh.d @t ofttE €alch b4io TheGfc
it is lossibl€ rhat ifth. atch t6i! \|ft hefra at qprrine the 6nq parlicLs, tlc
con4ntrations oforgoic cLmicals ald meta,ls tuuld b. hig!.i

1996 to 1998 Conpuion
T!@ B litle ch&ge ir thc sedin.lt Fsdls ton 1996 ro !998. The me pollut nrs
shoe€d u! at rhe Me ple6 in about the me douts.

h both 1996 tud 1998, wd.s &om sir6 SD03 Cldklift, SD04 10$ Av€. truct
maintetuce siI€, sD05 Alli.d truck body shop, SD07 Glodrle Elded.ry Sch@I, and
SD08 R inia Colf Cowc lw t6t d foi loricity uina rbc Mi.otox biossay lqr This
t st Bs lmifts ba.t .ia s a t st deeis dd E€35lB the r.dudon ir ligh
produdion 6 d irdicatd oftoxicity. A di$sior oflh. n rho.b ett Esdts by rh.
labonrory h 6n ain d in AplEndix D All Mdes wF tuud to b€ roxic .yspt th.
1996 @ple fton SD04, itF lruck mabnrsM shop. The lalor.lory is vasue.boui
wheder lh€ Esdts imply ey irfomalion alout the rclaliv. toiciry of th€ sdin@t ftm
@hsit€. Notable @ the low con@Eation onp@d ro orhd sils of ediodt 8om
the golf@le, SD08 requircd to Foduce a Ltha.l Faction ir ih€ biossay bacrerid The
oncordions ofpeboltu lrbducre lod o[Fr toljcdis wE rhe lowst at Ois sile
mlEed 10 ile olhd snrdy sit s. It is Fssible thd the d€r.rio! limib for the Deslicids
t st d fd ue nol low oouSh ro deLd ioxic resid@s, Al$, tbe rests pe.fomed by the
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labo.ebry for habicides ed Fsli€ides @dd no1 detect $ne r€ddy developed but
@mo y ued FodEi9

Chdical ealyes of sodinote Aon sto@waro cat h b6ins in the Ham Cek
ddirige basin show high .oo@i6tions of h6ry oil in indctial al@. Low
condhalions ofh€la oil wef foud in .atch b6itu in Esidmri.n neighborhoods (wilh
ore €x.€plion), Ihis tqd shos that buies pEcties i! induslrial reN ofthe b8in
nay be olEibutins to dE pollullnt lo.d il slom moFabove *4Et ha be@ foud in
sr.et dust iD olhq induEisl, comedetl, tnd 6iddti.l ol@. The one .epti6 w$
SD-01, lo€red h a o'nG6mily residdrial reidborlood, vh@ higl heaq oil
@oertntios apFd€d 10 h€ causd by ! spil (or di@t d@pine ofoil). fte
@r@tatioN ofothd olgsic oDpouds ed meials at ttis catcb bdin e sinild to
oth{ rsid€nli.l n idbdhoods. Orgdic l@poud ad meial @nentraiiom in caich
brsin $dim€rtr lmt d in irdNrrial M in the Halm CFk deimg. bosin also show
rhal buires prulic* nay b. conldblnilg ro lh. pollutalt load in siom tuofr. Crrtain
orguic cmpoDds dd Detals w found in @acohtions above what h6 ben fodd
i! sr..d dDst in oth€r indu$rial aB.

Te frcloE muld be irflMcirg ih€ rcsdrs of rhe spling. Ii6l we ll@ Mble 1o

amg. a cl@ing of the catch b6iB betwa smpli.gs. Ou originat plan M b
ffiptq cla the cslch bssi6 ud smplc sgain. ftis eleding did @t o@u. None of
tle c.tch h6si6 *E mitrtained duing tbe prcj€ct. Thftfor. sedinst dd dy
o diMis @ninued 10 4cuullte thrcurhour lne prcjer. s@n4 hislod.atly trft
is bolb *dindt dd gtuud $eter .o dimtion in the prcj€ct ea. IrE infl@ce of
lhis listoricat contdnintion h.s not bd faotored into ttE bsvsr.

The fouwing pag6 pbvide d site by sire dalysis of the $dimflr slling
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DESCRIPTION OF DRAINAGE: Ilis sne is a 1.8-acE site l[ar ha bM develo*d
ilto€iSt sir-pl* apdme mts E{ch buildbg is ohed by adiffer individuat,
lhereforc maling BMP inllemed.don €xtr@ly diffcul s .ach building is omed by a
sp@le.ltity, The sile h djiost 100% imF io6.

DESCRIPUON OF MONITORING: T.ke tn€ s.di@nr sbpte &@ rh. ftrsl carch
b6in ups.teu &oD WG-01, This etcb basi! is d oil-wrer sepsaror.

RESULTS: Th. @plc was d oily, srndy nixfuE. ne @rch basir did nor apper ro
bive be! clcancd beted 1996 .nd 1998. T$t BuLs showed the smpls to be
betwe! 30 pcGnt and 40 pdenr heary oil, Melals cof€lFatioB werc low.

COMMENTS: T[e dEi@g. systm h@ I likely a @@iacl€ tur @E oit ed sguld
Dainte,me of lhe facility dc lot sem to hdve ben p.rfome<L Si!€ thc sdding
ade4 tbe ptupertie ar rhi5 smpling l@atio, n ve gon lhrcud omdsbit ct@g.3,
th.e oMe6hip cldgs hav€ eatly shoM ch&g6 ia b.lBvior at th€ proFrty. Bsic
thinss such s vehicle miltetE@ dd vehicle Bhins hav. b.o chdged ro redue
pollution ihlacts 10 ilE dnimse sFten, Ifw.d o irE to rcrk with th6e nd
(M€r4 w Eay s* pGitiv€ chal8es that v@ not haplening duiog lhc .ole ofthe
Ea@ Ceek prcjst Unfo ualely, th€ smpling !rces hs @d.d ad w n ynot b.
abL to shd im!rcvendls orhd th@ thrcueh visld iNperioB tlrough or o inred
6m@ial iEFction pbgtu that hN be6 re-istitl'€.I for 199.

I
I

I
I

I
I
I
I

sourn 96lt srd sdE. conhl P.dd - fiirr R.dr
r$,3 courlr w@ .!d rel Rtulc



I
I

DESCRIPIION OF DRAINAGE: Ihis spling sile nay hare ben aff@t d by a
b6in* pdk thar ha . vdiety of bsines$ that seh to be tralsirory in mt@ and very
little inrclveDe Aon the phpdty omd/nEegd in imdmstation of BMPS.

DESCRIPIION OF MOMTORING: Seple sten Am a sEet calch bdin .bo!r 6
fcet dep, S.dinent @pcd out aod @ntpsit d.

RESIILTS: lbe saryles werc. wet mixtuE ofsdd, gnvel and oil. Tte 1996 seple
w$ abolt I pe|@a oil, the 1998 saople 0.5 p€cnt oil. sigrjficant mountr of @,
Cr. Ct. Ni.td Si v€E foud.

COMMENTS: No iryrov@nr ar t[is sire ber*@ 1996 &d l99E.
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sac sitc 6 wG-02. s@dc non trc c&h baid h ln pdtine lor clo6 b rbl ddall i! rb.

DESCRIPTION OF DRAINAGE: Clar*lift is a 2,3.€@ sile rhdr is 100 % inFflioE
All d$inaee &om this sile dEi$ to th. sdpling site fte busi!€s d€als with heara
equilnot l6ing od MiDr@ ed hs ea1€sik ou&irle lbog€ of the €quipndt.

DESCRIPIION OF MONITORING: Sampled ft@ a floar.bles s.ponting qrch basio
i! fie Diddle of a pdking lot. S@ples wdc a vct mnnft ofd,rl g6y lil1 dd sdtl.

RESULTS: Supl$ rerc a wt mixoiF of dlrk gny siir.nd snd. T!.196sdple
w lbout 2 pqceft oil, rbe 1998 satrpL about 3 peEnr oil. Cd, Ni and Si w@
aboE ltlel dut levels. Most n t ls showcd a mrieable de.rsF b€twan 1996 ed
1998. Stjll, Cd, C., c\r, Ni, Si, ald Zn @lrsE-atioa wcrc [i8hq thb the lrfu
found in c1)tt'Ireial ag @tc[ bu'! s.di@rs by King couty i! 1993.
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DESCRIPIION OF DRAINAGE: The cortributirg &ai!ag. aF lo 1tb lit ir a 4,5
&F gEEl parting tnd stonge lot for truck and t ailtr rigs. Thw is u R/D piF for
the sstqly Fnior of rhe plop€ry.

DESCRIPTION OF MOMIORINGT Sedimnt wa $oop€d our ofihe s@ crlch
b$in $a!er e@les kF rakm tiob at si@ wc{8.

RESIILTS: lae mpla w* ! wer ntr!ft of silt and sand. The 1996 sNDple w6
atour 0.71E oil, tbe 198 s@le aholt 0.5i6 oil. The @lHitztior of Sel@im wa
21 ppn! about tcn dres h,ghd thd 6e otbd mple sites, which orged b€twee! 1.5
and 3 ppd. C.lcid .1 this site rd $out 20 tim8 higher thb at othq sit s, Fneling
tlc kijn dust ued on lhe pdking Ga- @, C1t. Silver, .nd ZD wd mctrb found i!
higler @mearratios rhd Khe C@rty fou.d in @merci.l 

'@ 
crtch bNin

COMMENTS: Thft was m cbargE ir rhe rgults berw6 1996 and 199E-

Sout! 96! Std SnuG cmtul Itojd - ridd Reper
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DESCRIPIION OF DRAINAOE; Tiis is a l.7,ade sire rhr is 100% iope.viou!. TF
prcpdty b4 d o6ite PJD ly3Edr dft the pbperry owM h.s minraiDed ro Kine
Couty si. ardr .ach yu. ftb site is adj.etrt to rhc Pctrbdtny El@rr@lt propedy
ed doe r€.eive sme siormwaleI nows non.ttrr p.o!e.ry.

DESCRIPTION OF MONITORING, s.bpl6 w.F s@trd froo a srqmwana

RESULTS: The mpl6 w@ a kr mixni!. of sa.d a.<l sitt. Thc 1995 sdple err
about 3% oili tbc 1998 mple.hout 1,5% oil. Merals colqtlalios weE rLe ligne6r
ofall thc sitca. Tb. s'ft @fdEatios wE fdnd in 1996 ald 1998.

COMMENTS: IftLe etc! b4in ws nol d@ed ber*m 1996 drt 1998, lhe @sultr
of iDprcved BMP &ti!iti* rould mt bc rcflErcd ir the edienl mDles
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DESCRIPIION OF DRAINAGE: An dca of single fmily hones- No trb and euter
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DESCRIPIION OF MOMIORING: Srtr ples ot€n fiod a shalow carch ba!i!,

RESIILTS: Both ludd wq€ about 0.1% oil. The 1998 smple bad r der€d of319
ppb Chlorde, a pqlhtett o.g@ic p6ticid.. Metak @@nirati6 r€E @@al fq
rcsi.lc ial etch bair Fdi@ . The r€sdts did mt clDngc tEtwen 196 and 1998.

solrb 16" sld sore cd.ol ftqid - nid R.!on
Kiog CoetJ Wft. ud krd R.srg
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DESCRIPIION OF DRAINAGE: Elce ary schol.

DESCRIPnON OF MOMTORING: Sedift non 3 catch tsis wd conposired

RESULTS: The rmpl.s cqmiEd les rhd O.l % oil. Ttre mras omntrrtim *ce
ddg the lowesr of tt rnrdy,

COMMENTST Tlesc sdpls indicate rc solre colr.ol prcbld.r tt ct.adde
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DESCRIPIION OF DRAINAGE: All dabagc to ihis €tch basir is ft@ goif@use

DESCRIPTION OF MONTTORING: Sdples wae Bc@Fd ftom a calch basin a few
fet upsrred of whft tbe WGOI sdnpld wde tate!.

RESULTS: Tle sdples wft r *t Dixtur of silt ald sald with slm dant @rerial.
Tne sMpl6 wft l€s thu0.l% oil. Cd, Cr, and Ni @llMtfadom wE abou! reice
d high s King Codry found i! qrcn b6i! edimcntr in 1993. The rcsu[s did mr
cb.nge beteen 1996 dd 1998. No p.stici&s or herbicides w4 foud.

I
I
I

so!.t 96. sld sdru codar Pllj.d - rbd R.pon
raog coutJ wftr srd r4d Re@



Mo toirg Colclurio!3
The nditorilg 6ulrs, whd pul 10 rigotus slaristicd ietls, do not dmonstole 6
inprov€n i! 0E stomqater q!.lity in the Hmm Ceek waleBbed Gon 1996 ro | 998,
The mnc@Fations of sohe disehrd detals d.c@d !r fou sit€s, rotat met ls
inwded at ore site, dd rurrieDr olrmtntions wet up ar two sir.s, Onegoal ofou
snrdy wa to detemine if s@e 6nlrol ad public ed@atio! codd loti@ably inprev€
fi. Mt€r quarity 06 a shdt Friod ofti@. We m{sl 6Elud. that re .ould not
dmo6ed. a de6lil. impbv€ml i! ihe one dd ! harlq laiod,

It nust b€ Eogniad that lhis snrdy did nol ad€qutely rake into ac@lDl ihe impa.t fton
rcadMy dlaiEge. We nad.oncnuiou bed on buiBs pecri@s, howeve! coutd
not quftiflbly addF$ thc additioul afers iion rcadMy dniEge. W. dade
conpdi!{rtr8 ritt otb6 i tsrrial ed bu rbe South 966 SrEr @idor vdies
signifiendy AoF otlH aus i! hs aaffic us!, Ttu high avenge d.ny rrfnc trip nrio
for S. 96D Stret is piobably mcb higner ald @ertrar€d rhd odq ags sf,died
blsql @ tlc fact thar it is r vdy ffiow @d rieht of wy @ridor rith hcaq truck
a4l trdor tFild w, We nid m *ay ro @lirol tbc polluta.d inpql fron roadMy
dFi@ge. We @ only dsutr iis mgnitrde i! tbir 6e b6ed d rhe two supls
t*en rro@ IIighMy I dr.iraee-

L@ldlg atth.dat moE qlulitaliv.l, uing av@ge c{mr?ri@, itF 1998 Bults
sbowemeimprcvendt. Fiv. gnb s!1. si&s h.d h€foE ed s8a ilata for *vd
fttali Of rhe 35 conldi$m of 196 ro | 998 av@ge condr?tioE otroiat ndals, 14
showd iblevomt of 30Slo or nm, 3 sir.s wnt up 30% or morc, and $. FMind*
did mt cbeg. d th. @ftntadons wft too low ro cmp@, For disslv.<t meials! ?
cormtati@ inIrcved, 2 gol wo6. Tb@ autoroti. tupld si&s lad b.forc md aoer
tupl* For ln. 2l toid melals onentatiou, 2 io!rcved, 5 gol woe. For disotved
nerlls, 5 im!rcv.d, !o concq$&,tioN got 30./o higno. Wla w coNida l@ding at the
thE dlomtic @pld sites wiih befor€ &d aftd data, the roial lollut rt w&sh{ff
tlEing the E€r sNm inproed for rcdly day pa@etd &@ 1996 to 1998. In som€
c*s rhe imprcv.@lt w6 quite lds€- Much of this imrrcvddt thoush my b.
addined by the lact tb@ w6 .o6ideEbly Ls Din in 1998 and e l6s rootr

T[e i!-$rem @@traiioB of bnc polllr.nls Ir@ sienifi.et bll tut uuurl fo the
rcgiol While lb. rclutation the Eam Crcek my !e that il is bnc, ed suffeB errrqn€
rala quality !rcb16, the nwb.B do not bed this ol', The potlutsrn @lcoi.arions in
Ham Cqt @ rc1 m.b difercnl thm th6e in rhe sttlds of Belme, a mnrr
$buba! a@, this is nol b $y lhat water quality is mt r prcbld in Hrm CEk, bul
thal ifb@efcial &s ofth€ sired @ degnded, vEter qu.lity is not the only prcllm,
dd nay not be lhe limirhg factor,
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VIT. CONCLUSION

Ov@ll rhis proj4i @ ecessnn ar neeting iis interiled goals.
. We dercloFd a vdy conpEhmiE €ducadonal ed ssis,race cmpaig!.
. We Ea.}ed son€ 6000 houehol& or a r€guld b€sis wirh infomtior about th.

ftek dd pbi6tine th€ quality of ils mld.
. we Fft suGsftl in in@6ine a]lere$ aboui dF c@k mong bsin6es ed

. We w@ sue$ftI at foming a @op€Etiv€ Elationship with hNiuss fol
po[unon pEv€ntion.

. w. {@ su.esnn at ceiing busine$s ro iEpl.n@t pollulion prEvotid pfrcties.

. We conpleted. @hpFhesire sbt€r qlality monitdine prcjecl lhat gave a
ecldt beliDe dat lo deiemire ilD state ofMter qudity inthis Mleshed.

'Ihe bBile$ NislarE wo* M su@$tul i! la4e part due io the visibiliiy King
CoutyraaU€to&hiweintheMl6hed.'['ebl@KineCoutyveatb:acted
anqnion dd w6 a'rebindd" io the hsi,6 p@ple ihat their BMPS .eeded ro be in
place ad molitorcd on a rcedd basis. Aner $e n.st fa monrhs the watd Qulity
E gined's cell lhore Mtld .i!s wh@ she @ in the wareshed and ilvdi$ly it wuld
b. @c oflh. buiffis oD6 q nsag4 callilg with a queslion or lroblen,

I! Builres for Cla Water Prcgrm waalso b€neficial duing tbe poj.ct A
busirGs ould bsm€ s Dmbs of the pbglu oM they w iD obplieca M@y of
tbe busi!.s lmk€d ar tis a r tr?€ of conp€tiliotr moryst thmelv€s a fd q
sening rhe "blE BCw'' sticter on th€n windo*.

Ir gm€El lhe busi!63 ()'m, Imag6, ed statrww v€ry djoyalle to ltrk with
&d Fw interesr€d in ltuiDg about pdecring wt€r quali9. Mey of l[. Fo!|.
working for lh* bain6es liw in or n€E rhe Ham CRk Wai€sled. Mey hae
lird in the !@ all ftn fiv6, or rheir fdilies hav€ Iived in th€ sP od tu€nbs whm
ihey could catch fisb in qllm crcek

IE mcl difficult b6inesy!rc9erties to wodr sith l@ the apdtumt @npjes. So
ney oflhe Lndts e very bd$itory dd muy do mt sFqk Erglish. It m y.ry
Iiurrarirg to s 6 apamnent comllq slart 10 l@k aood, thd haw a rcw grcup of
t€tEls dor in &d Lve 10 sLrt .tll os again yiln the ed@dor prces. Als, thft
d€ thE large buines pdts in lne walersh.d. Two ofthe tuilB p6t5 hav. *ellol
proFrty rr6rEadern 3nl Fovide new L@ts wilh in&malion Fgardirg pollution
plsnti@ wha rh.y move in. Howad, o@ ofthe buin*s rEkr hrs @
oMd/pbFny Mgd that isr,t a involved, lh@forc lew tenets @ not infmed of
ey rcqui@@rs ed .ducatior is o.c. aeain lei up to gorlem{t agprci.s,
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'We Mll co iru. io follow up wilh bsiness ilat hqve not y.r eaired @mpliee udd
ou sisring Wat r Quality Conplie@ Prcgm. Th6e filq @ still @Nid€r.d oDcn
ces thal Ded lo be Bol\ed.

Rgidotirl Edocrrio! Id Out(rch
Ilc rcsitlcrtial edu@rid .nd @r@ch erivitie we@ ats wcsstul in ed@ting
rcsitlen$ about ine c@k .!d pollutim Plebtion pEcli€. The residdrial sNey .!.n
sLo}d imprcverneft i! rne rEeus of IIam Creek adt pouudon prer€nlio
pradi@s b.tren lhe t€giEing dd end of rLe proj@r, We p.odu..d rld disiriburlid t
prodigi@ dMr of bolh rp ,!d ensdlg ture.ials, We @hed @a 6000
howhold. on a regdu b8is with i.forDatior abour ihe @k tud prcle.tilg tbe q!.lity
of i6 wt€rs. Tn @jdity of fedbrck rc @ived frod residm$, ebelher titten o
v€rbal, was of a positiv. Mtur,

this mrk ho@d, also posd mey clEllsges. FiB! w cm€ into this €o@uiry
@l<L Tle omuiry h.d mr asted ror .d(ation or 6sisior. wirh rtes is6, n;r dd
iritial nonitoring .ffons irdicale 6at qidsrs ]lft q m.d conrributor ofpolutants to
thc cEek lris co@uity als lppare.l finga.nted. It app@d s thowh *gndts of
the commity disavow€d orhd egnat' o{ thc @mDiV. For insr6ce, rhe indut ial
@d of lle bsjr 9!@1 @6ider.d parr of the comuity ompdsed by fie noE
.fflMt rsidde sl@undirg the 90r@66. The taree Mba of nultifdily,/i.ntat
uits in tbe b6sin ontibdld ro a morc F&simr polulation, This cn @nbibrte to s
Frceiv€d lack of ned ro D.ke m inehl€rt in rhc .ombity. A wj.ty of .ulhfts &d
larguges e a!$ pEenr in th& reiehborhmd. Tdgeting sr€cific lsnguge matdigls to
th*e populalio* is dificult ed .xpsive. T[is @a how€ld, did nav. $ne existinc
colmmiry grelp3 tbal w urilized D d'smimri@ of infomsrior orgeizie of
volml€d, .!d oltr€ach.

In gaml w. v@ mt aile to build a @mmity wi<te inreresl or olhui4m in
prct€cling HamCrceL It may b. fat to $y thor lhe prrection ofa mllfrl dhi@ge
syst m (which is prituily i! cdEns) is coNidftd tar tes pFsins h this @a thd
naitrtaining hoEine, figltirg aime, kaling lhe E lwing, &d hedlirg otho aspe.ls
of &ily living. Wtral rEde it .vq n@ diffitult ro wale inr€resl in lhe @k w6 rhe
lrcL ofacess 10 lle cEk i! ordq to build appEciaiion dd 6me.ri@. Vithout lhe
Elati@ship to th€ Es!E, .ll ihe edeation in rh. world falls or dsf 6. It,s tite
b.ing iold a rclalive you nda kne{ h.s ene doM sick.

wlat re did sua6sillly eonplish wq incBing pm!t.'s awenes of the c@k. In
&e f!tN, thjs wiU allow the c@ty &d olher locsl 8rcups ro @ntinue to bund o! rbe
neseges of aviremotal lrotection.
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Th. ongiEl goal of dE nditoring prcgrd wd lo detet d improvmcnt in wattr
qulity b€twed tne begiding and end of the goj@t. It w$ cld ar ttE begiming tbat
this would be a ht y difEdlr tast, basd borh on tne s[dt tift ft'ee (only 1,5
y*s) ud the sbitl dmbd of saopls we werc taking. We <lecided to move fosard
krowing rhe nodtoring tlata would .l$ poeide !s with kllable beline wter qulity
info@1ion lo b€ ued to !rcc€€d with ihe Pte 2 ard 3 plN for Mter q@lity
imprcvc@at in the dea.

No g.n€nl ftn ls cu€ out ofdy ofthe donitodng sit€s. Ihe nonioring Es!!ls, Ftrd
put to ledoE statislical lests, do mr d€noDstlte u improimeDr jr rhe sronwar€r
quality i! lh. Eam CEk wteEhed i! the one {d hdf y€d psiod betwed 1996 ro
1998,

TIE chdlenge rhis prcj4t f..ed wd tlal ihis is d ircredibly cmplic2red system !o
nodtor. Af@r ye6 of worting in t[e aM imludiag snoke testing lo Mp the
66tret d draiuge systeD, w still have dificulty Facki4g the pips ,!d diEtio! of
now. Tbe eults of tlis monitori4 p@j@t wrc also very dif|rult to inoer!rct give

r the tr'@rou c4iructim activitis(isluding r major ladrlide) o(xMirg in rhe
basin which displed u sa$pling l@ti@ rnd poLitially @ntibutcd .ddilioMl

2, the nhroric sditrnt aid grourdwat . cmlrsiFtio4 and
3. the hca!,y iraffic use ladilg to @ltasiial€d rcadwry d$iag. wbich ws rct

While lle rput tion of Hlm Creek is thal ir is toxic &d suffeB €xftde wter quality

Fobltu, lhe nMbss do not b@ ihis o!t, IF in-strsm conentratioN olron
pond@ts $e significam blt not wEual fd the rcgion. The pouudt @@nE rions in
Hdm cE k @ nolnEh diffeml the thos in the stEds of Belltu, a nat@
subuh€n de. ltis is trot to ey thal varer q!.l8 is nol . prcblem in Hsm CeL but
rhat if bbeficial 66 of the slreah e degrad€d, waler qlality is crlddy .ol rhe only
prcbld, and ndy mr b€ the lihiting fador,

It should be twgliz€d though 1!at feder.l, slate ed local Covelmst agmci6 haE
f{nsd ext€siw pollutio. prEvetrtioD efrrts in this bsin lbr dE lasl dcade lading to a
siglificst implomd in businss pollution praciies. B6ed on the d€Nity of
businGss in dre d€a ed the heara indatial mtre ofllre buinesB contiNed sMe
@rtrol and pollution pmtior will b€ rec*dy to e$w m furlhq degmdalion of
Etis quality in Ham C@k,
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RESI'LTS COMPARED TO STATE
WATER QUALITY STAI{DAXDS
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Statistician's R€port

Souih 966 StNt/IIun Crek SouG Cootrol Prcj€ct
Sbtirticd Arrl$ir ofw.t rQurlityMo tori4Dlt!

Sratisticat &rlysis M conduted 10 deteEnne if thde 6 statislicrlly signiicmt
diff*ncd at $t€s in lhe Ham Crck Bain followins the instinttion of prcgms, LI
or&! to Fdee the prcbability of a fdls 6ndine, th. ihFshold of siatistically sielific{tl
ch6ge wd set vqf hig! (se Satior 1). As a 6u.lt the !]mbd of clEA6 foud
follovirg th€ Hdn C@k Prcgt@s v@ few. Th* we son d4!€6es in
@rcdi.arioc in n€alq notably zirc, chrodim and nicket. DecEdcs it one or m@
ofthse neials $@ foud a1 sit6 vA-2. wA-3, wA-s, dd wc4. fteE q*
incr€Ns ar rso sites in toral susp€nd€d solids (WA-02) md nilrile + nitrab nitrogen
(wc-01) Gft *ctio4 2 dd 3).

M€lhod of Sl.liltic.l Anlyrir:

T!. da1a non Ham Crcet r.pEmts tro pqiods oftim€, on tEf@ 4d or€ ans
poglm w put in pl@ in llam Cr€ek Bdin, The "befoG' md "afEr" dar. w€
compd€d to se if &y .hdgcs had oclftd in @ncentrarlo4 of pollula s 4 a resdl of
the pmgrac. The natsdcal ltst alplied ro the daia @ the Mm-\vlihey rcn-
p@betric ruk test The M@-Whitney t*t w support d by d.v€lopmat of box Plots
fo. a visual Eprestation oflhe daia

lvithstatisri€at tesbofsddal poUuta s ai svenl sites a prcbl.n ofnultipl.
@mpdism ri€s. If @h t$t b.d a prebibility offirc !d c@t.@r (cor'nd.na lev€l
of 95%) th. prcbability of @r a4Ms all tesls is nuch hiehq thd five p{ @1. In the

cG of l4 Fllut&ts dd nine sit6 lhe probabilfty of ffi with multiple @ntdri$6
apprcachs 100 !.r cert. 1l l is to say, wilh thgt nMbq of @np6riens, we e atrust
g@tecd at l4l m nnding of significmt beforc od afrer .hde€. jut by cl@,
ind@dd€nt ofey lmEru rhat % iritial€d. To lNd the nulriple .onpdison
probability of @r, ilF c@6dere level of L'F ildlvidutl t sts rc niwd lo 99.5%. ftis
lowwd the prcbabiliry of .mr fd lhe bultiple codptso$ ro aboDt 15%.

RBulrr From S.npllg D.r.l

TheE e five sit$ *trd auto-mples w €nployed, I.lE site d€sigmtion forlbe
auto-surld sites e VA{], WA-02, VA{3, WA-04, dd WA-05. Of th€s fiv€ sites

th@ w two vLich lrw not @pl€d dding 0E pmod followinS th€ implmmlation
of ihe!rcg|am{dsodidnotiaveeyhftef'data, Statislicalt6]t5@ddnorb€+plied
ro tho* trc siles, vA-01 dd wA44. Tn€ maining three sites had data fo the



Amonig, cadoim (dis$lved and total), Coprs (disslved dd tobt), clmmim
(diselved md rot l:i, Nickei (disolved dd toial), Led (disslv€d dd rotal), zinc
(disslved dd lotal), TSS, Hanln s, ioial pettuleM hydro.rboN, ni$ate-dirite
litroes, ?h, dd torrl phosphoru.

Ite results by sile *e a follow:

I
I
I
I
I
I
I
T

I
I
I

I
I
I
I
t
I

No esdts for WA-01. Thre ws no an* data.

Of the iested pollut!*s, 3 hrE sra6dcally siglifidt difi€en€A; CF
.lis$lLed. CFbd. and Ni{isolkd. wbich sho* dws in

Oflhe l€sted polldads, I h6 a siatisiicatly signifi€ol dar€de 
'nconcmtntion, Ni - disolre4 and t h6 a statistically sig!ficmr inc@e

No rcsdts for Y/A{4. Th@ 16 no after tlata

Of Lhe r.g.d polluhaK I h.s a stsic.lly siglfiwt itrc-ese in
concenttatio4 Total Niiogd

Ol the Erred pollubE" I h4 r @$icrlly sigaifiqr l4lsejr ir
corcdtation, Total Niircgs, I had a slatislically significol @!!ejg

vc-o1

wG-02 No sralislic.lly siglificet chdges.

No stalislicaly signiicmt ch6g.s.

Ofrh. r€sted rhm v@ one Flluiant with a 3tatistically siglmcar*
dccw. Zn-di$olved. (Zn-ioLl w v€ry .lose to 6isnifimr decede

The tl@ining grab mpl€ sit6 did nor he enough c6* 10 pedom slatsli.al dalysis.



1996 AND T998 SEDIMENT SAMPLE RESI'LTS
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Mrcrclox k a bi;asay lhal 66s luhhFcont bacl€dr, ommnty iound in lho w, as lh. l.sl organbm.
It h.asrrs bncfty bt/ lh€ psE6nta9. FductiM oi lighl prcduclion s a lud on ol sarPl. m.€nrdion.
Thes6 orgEhlsms ac p€ckaqod in a lFphiliz€d slor€ by lh6 lvficrcblca cotp. Ihsy arc frlx€d sllh a
rcconslilurion nuid ahd b@me a sGo6nslon rhat can b3 ls€d ror l€siingr

smrr standard?od aliquols ol th6 susp6nd6d. r4omltll6d oEanisre (conraining aboul on€
nJlbn 6r ih6 o|ganisN) ac t rNl€r€d lo . cwotio @ntaining a standard dilus. and allo!€d to
siabilto rh6 amu. ol liqht pr.dudion. To lhs. siabilizod o€ani.Ni varyjnq krlM oncorndbhs ol
a susp€ct ldi€nt e add€d, sd th€ Fsuhing los ol lighr producllon lr @ntored. Th6 m*!E oi lghl
€duclion is Fcord.d ln un[s call€d sanm. Gama k h€ p.@nlaqe ol light Educlion dlvidsd by 1oo
porcgnl minus rh6 p€rc€nrag€ ot lighr bddlon (%LF(100%-%LH). MicDlox Buhs a€ €pon€d in
cono€nlErions or rotr*nr thar @uso 50% |'grn tudoorion, Thh Eluo ie @n€d lh€ Ec50, or Elt..liv.
cono€nlErioi or rh6 ioxicar ro Edude lh6 llghl ouQul by !o%. corcgnl€lions aE in lh€ units ol ppm or
mq4(s lney my also bB Epon6d as % ol lsple. Tna onc.nlElion
soll that Ms orlgi.ally 6nEd€q and ircm any sub3squonl dilulion ol lho exlEct The Ec50 b m*u6d
ar dilgr€nr rimE inl€dals, dd in lhb 6. lh€ Ecsos mF .alculal6d lor a lifi..n mjnut€ .xpeuf€ lo th€
sard. enEcton (5,1s, and 3o minules ac usually tuasurod for .qu€ous saFpls, organio s€dim.nl
bnEcG aE usualv mssurcd at 5 and 1s mlnules). Th€ lalg6.lh. gdm, lhe hBer lho .odudion h
lishl ourpul. ll th6 sample-!r lqio, lh€ qamas lill beome laE€r d lh. @ddnq conddnlalidns ol lh€
sarpro b€com6 hE6r r lh. qama is 6N.d€d lo naluEllogs and gEphed agalnst ih€ naluEllogs ol
rh6 concanhtions, g€noany $s will be a lin@r corehlidi, Thls willvary d6p6nding on Ih.loxicanl.
In mosl ol lh. sanples run lor Ihs res rho s€pht ar€ lin€ar.

'Ih6 Mhbtox analysis ol th6 €nrel€d sampl€s and .nEdion blanks wer6 run accoding to ih€ .t.ndad
Miclorox pr@eduB tor liquld sanpl*. sampls Lol593 & .7 w€6 dilulad I r 0 in wal€r lnh 2% Nacl
and lhir linal@ncoii€rion ms us€d dunns lhs procedur€. s.mpl. 19159€ !6 dilul6d l:20 b€.as.
ar rho 1:1o dirutron l6v.l lh€E Ms acll€ ldlclty lo lh6 l€sl orcaiisms Gsu[ing in a lolal lN ot lrshl
g€noEling ability by lh6 o€anbre. pH ol lh€ sarpls reB lak n 16

To calculab lno liEl Ecs03 4d lh€ linM Gs'sion, lh€ mtu ol tho gamma tbm lh. BnEdion blank
{s subradod r6m ino sampl. s ds, 3l tho dmercd 6n@nt€lions, and lhis numb€r w4 lhon us6d
tor rh€ llnal gFmm ol rh. saFpl6. Thb can b. lound on lho daia sh€* 4 o€lla Gamru. Th6 nalual
rogs ol rh. D.lra Gamms 0n D6lla Gammas) w6E lak€n, and a lind rcgGssion 6 arcurai€d aqdBi
th6 ialuEl loq o' lh€ coicMlbliore (ln conc.).

I
I
I
I
I
I
I
I
I
I
I

Th€ Adjusred R sque r€lb Iho p6rcenlag6 ol corohiion beM€on lha ind.p€ndani vadabl€ (h.
comonhrion) and rh6 d€p.nd6n1 vaiabl€ 0h6 samtus). lr an adjrded R squm hs a valuo ol .00,
rh6n 90% or m6 d€ct on lh€ bslltant gamma valu6 €n b. .4laincd by dhanqes h lh6 6@nlElion.
The clos6r rh6 Adjlsted R sqoar€ E lo ih. valus ona, iho larc€. rho @relanon batftoh chagos in
corcontEIion and chanses in gdms. Tnts @ b. sa€n visually oi Iho q€F.hs.

I
I

Th€ naruEl ros ol lh€ O€lra Gamlm Ms ploli6d agahst lh. Elutal log ol lh. ConcmtErions ll ihe
valuos o{ th€ gamas ar€ simlk lor a qiv€n conc€nlGlion, ihsn only on6 poinr (or bd) win b. diQlayad I

I
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on $€ saphi duo lo ddiapPiig ol iho data poir s G€n6ally, it lhe gdph is lin*r' and lha points aE
cbs€ dqeihs lor a stu6n @m€nt€tlon, lh€n lh€ adjuslsd R squaB will bs larcef

Folallln€sdDl.'acepllolL9|59.4(wh€.€a|in6J'69eE9io1.ou
samDles had q;mmas .iual ro d low* lha lh€ blank samm), $6 aliusbd R sqoares aE Blaliv'lv
'aq. aN sh;a sood;n6brion
oa;ru a'6 miesi! ro' rFe'o*sco'srfialions rhisisbe€us.in
i'-. 

"rtrer 
reg,'"i o' zerc. e rao.hv6 s5mro '1dEct4 hat rh€ amdnl o' lishl podrcrion acluairv

nfleasad *fthiho 
'nloduclion 

or th€ sahpl€ ThL smosrprcbr'vdFlo he samPlo Faving a
sdmul.lory €lt{t on lh€s€ orqanisms, .iher as .n €n6rcv sourc€ al lowd dilulions (lh' €lhanol or olh6r

.ftanic m;|&ulsr or bv d ett a mrlahq lishl pEoudbr' In oth$ emPlas th€ gahrus a€ mBrrg
airre triotrer c.ncintraiom r_6bdu€iolheiokdvin n€ s.mpl€s.aLnns rhe l'sl o gz'rrsms lo siop
prducii lqhrad rhorcto'a rci allo{nq d q.malo D.€l u" e

lho lin€ euan)n 6 us6o ro calcr'dtetFo Ec50s Bvdelnion rr
mmro *Le Eqwls -e srrc6 rha6 Mra @rc coN6n6d ro Erurar loss \€ Ecso wourd bo w\€rc v
;uak zs. or ri. x-lhl€rc€pt rhaX-i €rceprs a.€ ston on lha tabl$ s1dsc6pr'

;6 dcsos a6 rEraliv€ values. rh6 smples hav€ inheenl tox icnv duo to sospereion in absolul€

alcohol, oncent€lion of lh6lolal oEanic @mpon€nls, and other unkiown lacloG Bmus€ lh's'
sa4r* conlain.d d la' 9a arounr ol oalol€um bas€d coBpoumq I

eirj"ror, rhe r.*trv,r rt'*. sgmplos retu 1v€1o. ainbdad h a ralgo D'd ro tfe \ish amrd ol
Dorrc|€u;bas6d obducrs in rhe sampl.s sublEclion ol Ih€ mdlhod bhnkl@n rhe sampl€ inrhsry,is
aon€ to sublEcl ih€ po.lioh oi loxioirv du€ lo th€ absolut€ aldohol Po.rioN ol th6loiaLorganrc

"".*"..* 
.", -i l" l"tt" * ailutd lawl., bul may b€com€ toxlc whsd onc€nlEl€d $6ush lho

.a,ian owe' Inon all o' rhs ots.lrc @hon61ts lrcm lh€

rumr"".i,,aa.p.nanqon.."omp6rondth€sarpetrn.amounloroE"nic(ompon€nls'olldb€
*.t"'"". s'* r*" "ryt"" *n. ror cat h batins *hn h'gn .Fou' ! ol p6rcl'dh ptdu-ls n

s Lld 6. ssmed lhal he erpl6 e{'act truld @' lair a la'g€ arcund organic compondnls rh'l
wa6conconlBlod inroon6 mL dunnsft€ pe€$ Tte@tor€ wh€n inl€'preiing lh€s ' data' lhe

calcu ar€d Ecsovalu6, as a condilalid, should nol b6 conside€d rd b€ absolui€ P€l6l6um

Dodud 6goac.a,y when@n_cnr6iEd. aF loic (ad can b6 enFr6vro{icl 
'o 

some mic@Eaisrs
s,rutsrriso-sa.a.,a.isr,eratuinbortd'c'rvtFal$npas19159 53 7 bnaganl5^ts
rch;e and ir mourd b€ ndedrm ln6. oLld rclba lharsrb la{ial
saml;1915s-4 had loxioitv 16$ lhan or equallo lh€ blank enEciion @nrol and lh.FloB by lh6

n€rhod us6d in Ihis loboBiorv, it coNid6r6d to bo non'roxh. Although sampls 19159 4 d'd dnlajn
DelEl€um basd pbducrt, lhs absancd ol c€dain ivp6s ol orcanic cohpounds could delomlho lho

Elhatul conlrcls !i6r€ podom€d €ach day belorc rh6 p@c€ssing ol

| , 
"- 

** * o*oiorc or n€€d addnronar inlohariod, d*6 carr mo ai 5s4_23se.
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Lrbodtory Micmiox Discostioq 1998 StbPles

The sampl$ werc d€lvored ro the lai o^ Aptir22, 1993 Thsv w€rd placed into the 4'c
Gf qentor ror pr4eruation. on May 22,ihesampl€s w6r€orqanicallv en€cr.d bv rhe

lorowins m€rhod: rhe sample. w F6, so rhsr rhe rhal
weisht eqursd 10€Ems dry weiqhl This was calculated bv doins a drv weish o wer
wei€hr conv.rcion bas€d on bro

rh€ samples w66 then mix€d with Nasq b rcmovs moidure The omouni of Nssq
va ed d.p.ndins on the moisrurc Ths sampbs w€ro mixed with Nasol

f melhYlsm chlorde was
e'e pacsd nto a sonirid barh wr

h rrcqoenr srirlnq Jo.lirreen m nur€s

and rhsn d.c.nr€d throlsh a lunnsl, coftainino ola3s wooland Nasoa into a Ku&n._
Danish rK-Dl llaskwith. @ncsntation tub. atoched

Aiier th. lin.l sonic.r ion the enrirs cod6ic or rhe p'oce$ ns jar
runn6l, and th€ conr€nrt and run
methylens chlo.ide was th.n con
pr6cins rh6 flask in a 100'c war
K D llasks and lurthff concenvaiad to 1 mLund6. nnrcsen sas. looulolthisrinal
conc€nrare was placed into 3 m Thlsminure wassvapoftred wirh

rox.. Th63.mpls w$ rhen bmu hh a&olut€.rh.nol. This
was rh6 tinal€xtacr that wasu alons wnh oach 6facrion
barch, an €nr.dion blank w$ incruded

Mlcrctox is. broossav thar G*
ny bytha p.rc.nra€e reduclibn o

luncrion ot somprs concenroion Ths* o€ani3m3 are pack.q.d in a lvophirizsd state bv

rh6 A2o. (Micbbicat Co4., a€ mix.d wlth a rcconnndonrluld, ond b.dm. ! t$pension
rhar can b€ u*d loris*ing

smarrdandadiz€d sllqoots.l rh. susp€ndsd,.ecoNtnut€d d$nFN {conr.inhq abour

ona mrrrion ofth.o.sonisns) aG t Nr.(ed to cuve € containins
auowed ro sbbllize tha amolnr ol lisht prcduction To rh6e stabilizdd osanisms varv n9

€c oxicam !6 add6d.nd rho.€sultinq 163 ol lishr
d. Ths maasur. olllghtrcduction E.e@dsd in unns

oarlsd lamma. Gammd sthepsrcantageorriqhtrcductiondividedbvloopsrconrminus
rh6 porcenras€ ol lisht.eduction l%Ln/11oo%'%LRll

Microrox rssulG a.e rcpod.d in concentaiions ol loxicani th.t qaus6 50% lisht 
'eduction

Thi3vorue ie called ths Ec50, or Etfective concsntarioi ol rh€ rotic.nr ro @duca th.lioht
outDut bv 5o%. concantatioisarc in rhe unik ofppm o' ms/kg
Epofr€d a3 % ol sampl€. The concentarions arc deaved f
disiiarrv exrad€d,6.d lrom an acr' Ih6 Ec50 is measurcd

at anle.enr rim.lntedals, and inihis ca.e the Ecsosw€rs calculabd lor a lilresn minutd

I
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t
I
T

I
I
I



n ts,15, and 30mind.saB ugu
cb aG usua y me$!rcd d 5 and 1 s ntndss). The r6lqer

th€ samma,rh€ b4r th. r6dudion in rishr oulpur,It rh€ qamma E convsr€d ro loss6.d
s,aphsd asainstth. ogsol th. donGdrarions, qenerally th€r8 wllbo a in6ar cdrelarion,

oac3nr and rhe rode of acr on.

Amicrorox anaysis was pe.tom€d wirh an Erh.norsrand&d b€r
ad conanms.nd ch€ck rh6 p€rr

re$ sysrem lanalF€r, R€.g.nr, Diluenr and aecomrnu{on sollrionl. sc6.n Assays werc
optimoldilurlon rang€. Th€ Mi60

r. rui accodns ro rhe *andsrd Microrox proceduc for
riquid sampr6s. ssmp $ 113244'2,3,4 & 7 wsrc dirured 1:1O in wate. wnh 2% Nacrand

samptesL132446&awor€
diluredlr2obecauseatthol:lodilutionlevelrh6Gw.s.cut6roxicirvtothsres

sol|ighlqeneElng.bilrybvth.orcanisms'

To calculat€ rh6 tinalEC6O9 aidtho linear reqr.rsion. ttu msan o
etracrion blsnk was subt.dsd trcm rhe sample€amm.s, e ih.

Th€ los llolotrh€tinal
Ganna3 lll Oc.mma) were raken,..d. rii63r r69r3sion was carcurated asaini rh6los
{10) ol rhe concenraions (L10Conc.),

Th€ adjun6d F squa€srr3 iho p8rc.nr.gs ofcorsration bsrween rho independenr va,iabls
(ih6 concenration) ond rh6 dspendentvo abre (th. qamma3l. rf.nAdiu*6d Rsquaro h*
a varu6 ot.9o, th€h 90% of iha.fl6ct on ttu rcsurrant samma v6lu
ch.is.3 in rh€ onconranon. Ihe cle.rrh€ adiusr.d R squar

ls.mpbs rssred d€monsr6ted a rlneaf.6pon$.

t
t
I
I
I
I

The Adj6red R squarc ror th€s. samprss ranse rrom ,334 t ,995, whrch indicata. rhat rh6
G ve.y d6o ro rhe value

In rha s6phs, ths ros l1O ol rh. fin.lGamnas w6 plor.d aq.iisrrholoq i10) of th.

onrv on. polnt lor box) wll b€ displayed on rh€ gr.ph, du€ to ov€ apping ol rh€ ddt
poinB. Gono6lly, it th.gr.ph i. oqothq tor a siven
conmrtctjon, rh6n ri€ adllst.d Rsqu.r6 wilrbs ra€er.

a i6sanv6 s am md indicabs rha
lniodudion oJth.sampr., In s.npl.s 1132444,6, & 7, someofrhe€ammo valu6weG
nesativs. This is Prob.bry du€ ro

urce at row€r dirdions {rhs slhan
morscul€s) or by dnecny ninularins li€hr prcdlcrron.

In rho sEph on sampls! 113244-2.nd rhs duplicat€ 3am9le, norice lhd rho dato points ror

kin.ricst. A cirblc to.m ot rh*o sompl* wa3 p.rtormad rnd th. Adjustdd F SqlaB for
borh lin.s w6r6.94, which indi@res a qood coft€larion oJ th6s. two EC5o5. Aroxicart
mol€cul. c.n Inhibit the lun.tion otan€nzvme, Somdtim€crh€ dltf6r.nc6 in enzyme
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Table R3 (Adjusted R Square for Samptes L13244)
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Table R4 (EC 50s for Samples L13244.,
EC 50

L132.14-2 620
Llt244-.3 560
L132444 1000
Lt324+5 59
Lr3Z44-7 5200
Lt3244-a

Lt324+2

500

!
I
I
t
I
I

R
Std. EEor

L13244'2 .926 .858 .834
L13244-3 .967 .9.16 .975 9.866E-02
Lt32444 .960 .909 -1087
Lt3244-5 .991 .986 .984 4.546E42
Ll3244-7 ,949 .901 .876 9.47tE42
LB24+8 .998 .986 .983 4.666E-02
Lt324+2 -957 .916 .902 tt24 8
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fesression: :"::,::r_

I rr I sr6'r .353 |

a a. P6dr.10E rcon{2n0, L1oc!,rrlra

I
I
| | ro"r | .goe I
r .. P'.didoE (cot8L ), L1oGAMMA

I 
b. o.e.ndenr vad.abr.: LlocoNc
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a. Dep€nde, v.'labl.: LlocoNc



Regression: Sarnple -3

a. PrcdrdoE (con.r.nr), LloGAMMA
b. Dep.id.rn \,/adabLr UocoNc

.- Pbdrdo6 (consEnl). L10GAM[,|A
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Sample 4

a PrudidoE (conrh^t), LroGAMliA

a. Pcdied (co6iarr), LloGqMM
b Dep€idenr Vadabl.: LlocoNC

a. DEp.iderl valbbr.: LlocoNc

i*



Reglession: Sample -7
I
I
I
t
I

a. PGdidoE. (condmD, LroGArvMA

a, PrcdrcroE (coEr.n0, L1oGt$rMA
b. Depelder Vadabr.: LlocoNc
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a. Dcpend.d v.dabr€: LrocoNc
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Sample -5

a, Prcdrolo6 (conshdl L1oGAM'rrA

b. o€pcnde.r v.i.blq llocoNc
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a
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' '',.

a. Pdidod (coisr.nD, LlocqMMA

.. Dcped.nr Vadabls. LlocoNc



Sample {

.. P'.drdoF (codda' ). LlocAt"fil

a. Pr.drdoFr (coFL'{), L1 0GA,\rLla

b. O.p€id€nl Vari.ble LlocoNc
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a. Dstend.d !bn:d.: LlocoNc


