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Water Quality Analysis Infuses Environment al Heal t |

Al i son 'L% IBélalm Maaah ar Slhaganoa '@mapiKmo hl éen Nol an

'Department of Biology, St. Francis College, |
Department of Neuroscience, Perelman School o
University of Pennsylvani a, Phil adel phi a,

Abstract

Neur onal and cardiac birth defects are correlated with
industry. I nfectious diseases, such as cholera are trans
contaminants may occur through drinking water, during cont
flooding or other natur al di saster. However, the role tha
undergraduate biology major. We present a model for i ncoc
and health throughout the wundergraduate biology curriculu
relevant to human health and their daily |lives while adhe
foundati onhed!l tthhec yrrrei cul um. Studies of | ocal water sour c
we l | as in upper l evel and independent study projects. A
mol ecul ar biology and bioinformatics courses. First year &
efficacy of homemade and commercially available filters
Finally we seek to connect our students with soci al chang

c
I ndependent study summer students partnered with The Ri Ve
program as part of a citywide endeavor to monitor bacteria
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I ntroducti on undergraduates collected and
sites along Newt own Creek, on
Heal t h wor ker s may be thevatféerwaystoi nreNeovgnYark a@idty an
port occupational and enviSi b®eBma@heals thuadzeartds . a Hoevesed , e a
scussion of environmentalchHealithte, i sc opwreirgusli y ombs ehnatr d
om t-medipc &l curricul um, aphesyphmad e mecratreat! k @jdossatsi dc eaugment e
urses of ten center ar o usnedt swothaldatsai efnrtoem SvHiedent S E
vironment al sclemBio|l dgyarfthm@ithgyohmaei cs tools to predi
opportunity to engage fut heeses piodrtuitsatnst sanadndheas $ ds cad
rkers wi t h environmentalpohéalttamt si sowmest hien gtemesi r expr
mmuni ties. Thi s i s partidevlehdolpyentr uef oadf veoltledbgead e amd
iversities in environmentakbjabtshbhe arkhhes bEkhepNew wéork
ty, especially commuter sccohpopoel rs,, bwahseerde otni eed evat éhd meeve
mmunities. are strong at a site cl ose a student o6s
We present a model for i nrceosrwlotreadt i hg anviirnadnenpemtdeeln t st
stice topics into the undfeurlgfrialdiuiantge obnieo |l cofg yt hceu r mo stu | iu mmy
broaden the possible apppecplteospedk tthars tthyenes eolfvesst udy
chose | ocal recreational wanherthoeursesond thasdé ocust dada
r cour se. The water testimigc rmétilbdbgywer pfrepobs éBatrtel e o
raightforward and can be dome tley tsttihdee nabsi Iwiittyh aofi nh onmaé m:
pervision using inexpensiwventammarmrdi alnl yi navsaa npalbdse fkrn am.
St . Francis College, we btampawumseédt wabhercoqmaerlrciwgl hg anwna
try point t o di scuss t opErctsermeloktce th sywant emi. c Thibioawlgdg ya,c |
vel opment al bi ol ogy, necoobdbiuolt iogy, experdi mgrerine on New
pression. The projectstudadesmrctrs biedc ohreproer at apt hienitro cou
stitutional framewor k andofcosdeiget ywi de Wad acmtnicdnudef by
ustainability curriculum, 6t bdsetd mpar ttihcei planii toend i Ma twiad resr
stainable DevVel opment Goalgovernment al organi zation ( NG
I n order t o investigate l ayhiengr al dg annefworcl mmon our st
vironment al pollutants osici epursnal afdevelgopoient j on.
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Neur ons i n Newt own Creek:Watlesri ngol laecttioeml and analysis

Environment al Justice Caset eSsttdby i fform @alclt eraind cul tur e
Mol ecul ar Bi ol ogy according to t he manufacturer
Urban Water Quality Test Kit (
In recent years, New York Cityds urban shorelines have
ndergone dramatic change c oWactuerrr emd | lweé ¢ thi o fi strahned s Giotrai2 Zyesrd ss
aterfront Pl an, turning awaQuafliam iTreddsdtnrgi a8 NQPriide ntpasvoagrrocd sn
esidential and®.r ecervetaccwnon@ivaeukste ammpl es weekly from the
stuarine waterway i n New BoobkkICin yBrfiargmes Par lbhoramea tr an
et ween Brookl yn and QueensRi vietr Prsojoencet 6ef | dthef omosatnal ys
eavily polluted areas in New York City and has been
esignated an US EPA super f uzedbrsafties ha smaiFir tedaruamecresf miati sn t 1aliC
ear history of i ndustrial thaeguéast vwrni ng i1rdl uldii ghhgt /rdeafrikn i
rocessing, and storage of pebr gobemieadal st,o frkettcbl kecsedn
0 % 1% Combined Sewage Oveepaoased (CBOmating boxes, eit
ssociated with the Newtown iOr eseerk iwacduwebrattare agdtmend&. 5.acddbrtay
i scharge raw sewage along 3t¢pf wadiemgvag Mati ogm hCamegr a ar
ai nfalTlhse area is further sohtwmieated by a | arge
nderground oi l spil I, resulting in a major | awsuit and

ubsequent settl ement bet wéeenttifd caltSi oEPAf €eaedudidddtee gg
xxonKMobiHven as the creek mwentaidenacfiee umsdwmgt rGED dat a

SD('D’\(')Q)Q)Q)CFH(/JC"Q_QJO'O‘<Q_SO'CD"EC

s e, rapid devel opment , a naefw efrersrear skrmgcé&opor amar aondeotrer s
bat ement measures from the owgtamophisaphme et pl ant have

I increased activity and community engagement in and
round Newtown Creek. The sBPoséementpofns@m ttohxei Elosbvosgup st s twiea
reated the Greenpoint Commume dtyedEnwii rionth€otppler Fund Chl or
GCEF) , whi ch has financiadrlogupsuppo€oedr od o mgmbmuOaéys( no. 0
ngagement and environmentalanawarOe88re sCsu.and educati on
round t'He creek Students searched t he liter a

Heal th risk to those who laipwea opearattehedocsreeekange adpongpe
of contention and mistrust o0et wegegnarcd mmuedttme nntesmbwerrse s ub

and gover nmeh't.'” aEgpeindceineiso | ogilcnaslt i amali pysmias, Ani mal Care and
typically correlated with postal codes adjacent to the cr
does not directly measur e Waxposufriel t t at itohne Sddufderiatcsy csotlu
contaminated water!® spdr s eomatpg ed smenpi es and transported
anal ysis correlating emer genscuybsreogoune nvti ssesi Abr diisltuhtnmiaonwi @l
post al codes suggest hi gher samphma. raCebomine ss owner earpelaasst ed
adjacent t'6'fhdocreelsi dent s -swiltelcitri vied!l,f Macmiolnkey agar (t
of the waterway, t he New Yibad&t eDeipaa)r,t memd FBEodsikHe aMetthhy | e n¢
observed an increased rate osfelceecnttirvael fnoerr vgoruasm snyesgtaetn vbei rbtal
defects compared to'’theAsityhesas a whole
def ects ar e rar e, this increase was MRets u if tosan d t o be
statistically significant. The same study recorded signifi
increases in the rates of | uMgwtamwn | Grveeerk caamdc ed e vienl a pnnde nvti ad
l'iving i n cl ose proxi mity t o t he creek. However ot her
cancers typically associated Hwirteh wendésonmbet hbw twe i nsed
such as kidney cancet®hewerandotcai nwa¢ased.ody, Newt own Cr
ot her ongoing i nvestigationancdcadargdriddudat et hbei od omgplse si. t YA d f
how | ong term combinator%hl neetpoosds ei safdweaitlsathleal thon requ
overview of the working proce
Materials and Methodstudents (1) collected water s
qguality, ( 3) veri fied resul ts
Wat er collection and analyscandiodatbas,i canat((ed) qpradditcyt ed
testingWat er salnplwercef c®h.I53 ectaecdh pyyl handant . I n tandem to
and analyzed using LaMotte Wavernmemti toepaoagt Xi on (5B8&1site
02). Teams of students measuCreedekAmWasi awdi ¢r at e ealNimemitt ep,l
Chlorine, and Phosphate andiBsssesl oédwOdkyggegudDO)y andd tr
more than 24h had el apsed sWatercoebmptesomwerBPOtakahydirom
was not perfor med. creek. Sampling locations (Fig
on accessibility, which i s | ir
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Figure 1: Newt own Creek Envi rA rErpermendgal oveGvievs, 8. St Map OV er
sampling sites, from right to | eft, Manhattan Ave, Br
Grand Ferry Park (East River Control Site)? Malp modi f
commer ci al enterprises al ondgowhhé herreefki nemd Bhsbdobheymi d19
bul khead (concrete barri¥r.stwhitdhht IPiotse Hohief Vieceet et @y )cont at
Af ter sampling, students persfidremenmh sa rsaol ygsriesato ft hbaa s itch ew aPtoesr
qual ity parameters includingheHDosNge r-poeshea b dd phea tRest gen d
Hardness (Figure 2, 3) in addemhdonsta metplonissbtle parktegad,
copper and iron. Results w€reexerainfdi etdhebysicoas uletmanagsERA
and DEP data from matched essapnepclieal 6§yt espmdrongs twkee | as o
crefel® It should be noted herelnt hoartd etrhitso edxeetrecrinsien ew-btshvee |le f
meant to be a jumping off paiomptpefrorond edveevied ponpemetnatl, asntaul dyesnit:
and prediction of gene targetsspomett aBssa&yndt d nasistessesl ff;ort hn
GCEF has supported an ext enhseiavlet hwa(tFelhg ug wtal d ey trwd ieecs we
along the <creek, SAMPLES, ;embawytomercshizebbat webn tare est
nonprof it Newt own Creek Aulnldiearngcrea,d u aatned r EYNET & h, devel
LaGuardia Comnfdnity Collegetoxic’dl ddiye students observed c
El evated copper | evel s wedev enteoapsnuernetdal atdefs ampbi hg embry

points near Maspeth, Queensdoseadep®n de Rstt aaenmife rsh efao me e d e
The measurement was conf i r mexp obsye dr eepnebartyeods swaenipel i sniggni f i cé
and by verification WitBamphhegpampti ngndabh embryos (Fig
sites wer e |l ocated near threedPbed psmeondgeboRgf i hiemgt h o
Corporation that refined copprper| apdeoat aér dneetaayl sad r am rtehsel
mi-di neteenth to early twentimehihbicteindadrur gf gAbwwenh, sbut triemsq
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Figure 2: Water quality testing results flor samp
Grand Ferry Park (control), MA" M@&m hMat st paent hA v4e8 B
PR Pl ank Road. Results indicate that wat|ler qual
river
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Figure 3: Student results were corroborated and
analyzed EPA data to assess detection of| metals
( PAHs) Copper was detected in 60 of EPA sampl e
of drinking water, compared to | evels deltected
| o-lwe v el copper exposure using a concentration si
drinking water.
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Figure 4: Transient |l ow | evel exposure to copper] resul
Experi ment al overview showing time course of exlposure
copper exposed fish at 2.5 days post fertilizatijlon (dp
Visible bl ood"epxopoolsiendy eimmbrws suggests heart delf ect s
decreases in body | ength and swim bladder iinflaltion s
growth and devel opment. Statistical comparison|s in C
Test . Statistical Comparisons in B were calcul adted us
redox changes in the devel opPARg eombgraynoo.p holsmpfhladtei oaandf copp
swim bladder is a gener al maNakteironoafl | Eert edevieolropBeat eahdo
embryoni &’ heappér treated epm borvyi odse sif yat ksptdetpa bor i al for t hi
inflate their swim bladdershedtpednstodedescpe’dSagmenf stbeden
di fferent t han control . Talksea utsoegde tthlee , T otxhiecsod o0 g g s Dlatt @ &k
suggest t hat l ow | evel t ranfsaren€Ch emippalr Saxfpeotsyur (eDiaxXA)e ctt &
devel opment generally, and metsudtleswni)n a cardiac defect,
heart edema.
Student s sel ected candi daThre Baltltltcamtfs t lpg eWatngr Fanl t er :

Newt own Creek from their own sample datasets or from

EPA datasets with the aim of Wdeetbbdéynhaeagi mbhesslear itnarl guelti:
of these pollutants in keepihnega Iwiht hburhckeemoahs defvel o@i Nat ica
Institute of Environment antdhitseadrtdj eccrtd wesp abra smeeth tvb.6a s
Toxicol og¥6sUsTiok@lopen sour €eurbd ofi mdtor mapodomsreturni 84 %t o

tool s candi dat e genes wer eof itdleemtwd merd useidng fGQGelnteer t o

Expression Omni bus ( GEO) odfatalsa&t sgr GRARTo PO used sar.i

anal ysi s, after searching fowatphiamétiéteripgl wasi atv]lidoPECBS
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Figure 5: Textile filtration of surface wgter. A. S

Sites, Lewisville Lake, TX sampling site| not shown.
unfiltered water from a control site (Lewjisville Lake

and the East River in Brooklyn Bridge Park, NY. D.
control were plated in seriaG. dAdlud i oma mong rceosuwnlttesd fboy

Twin Lakes, Brooklyn Bridge Park and Propgpect par k.

shown in Table 2.

chol wraxze eri a present. An evel
Targeted Gene Symbols- Generated by GEO Analysis seasoned biosands, was used by
(2015) that filtered up® tTohigso
was in response to t he chol e
1. ahdAlc 6. TCEAL7 associated with the environmer
the earthquake in Hait.i in 2071
|l aboratory, anal ysi s of t hese

2. phnA2a 7.7PD52L1 di scussion about the di spro
environment al di sasters on di
worl dwi de. Students responded

' § for water purification, especi
3:bphA3 EIEAD fuel to boil water. Thus the

|l aunched bet ween t wo Gener al
Students filtered surface wate
4. bphB 9.H1FNT filters such as deni ns hcilrott,h,a na
homemade filter made of cotton

a control, students compared t
5. bphC 10.GIT2 commercially available filter
These portabl e, personal 0.2 (
and parasites from %%’ tTehmisrea

devices evolved from Nyl on mes
Table 1: I1dentificatioln ofiIGletile OTUalr gredtrsasi Uepng! i ke the
open source gene exlpr esadiadt edd aft arsetus e by hikers in
Students performed GEORR ®@ngdpdisapnbl ydentupsg in devel
candidate neuronal gengs tWake uﬁ(ﬁeregnoVIarOcnh"aenngteal di saste
in expression after ekpodlarres ey o ap yM@"@IM@tWed, these
hydrocarbons, persistent ebp@]@lﬁll‘ée #ld] untoatnt 8l ways avai

(POP), and organophospirate%O.U|d be & eghéeectiree group of
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