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Field Methods

M ethods/Approaches

Contaminants of emerging concern such as _ _ . . VRLY | Minimum | Maximum| Average |
PPCPs, akylphenols, EDCs, and PECs in Sampling protocols and analytical methods specific to the type of analytes to be collected are compoung s ol L) Lo el b G
’ SRS - - summarized in Table 2. Since each compound required each different sampling procedure, the Androgenichorm. | 20.6 09 09 00 0
waterways have been of increasing public . . : . . , Androsterone Androgenichorm.|  8.32 0.0 0.0 0.0 0
concern. The extent and persistence of their appropriate SOPs were followed Especially for PFCs, conventional water sampling technique can’t be —— i S s Iy e :
. . ] I I I I I I I I 17 alpha-Dihydroequilin Estrogenic horm. 8.08 9.1 100.0 54.5 9
occurrence in surface waters remains unclear. applledd duetrt]o theltrhcr;e;nlca:/ phycislgalh?é%pfrg?b 2:\r/]ICAeBA1>:(L§SO method dges not include sampling . o | ool o6l o6 o0 ¢
= TR T T S T - . . yuilin E genic h . 7.85 0.0 0.0 0.0 0
rhough there are many sources of these procedure, the method developed by NERL (S 3.0) was use L — ctroeenichorm. | 793 od  od  ogd o
- [ ot i Between sampling locations, collecting equipment was rinsed with river water, then ultrapure water for N Estrogenic horm. s16  od 00 00 0
Contamlnants’ researc as focuse prlmarl y on d t - t f " t L t / t I I d - t ” t t 11 - beta-Estradiol 3-benzoate Estrogenic horm. 8.64 0.0 0.0 0.0 0
WWTPs and CAFOs. Kolpin et al. (2002) proper decon amlng lon of equipment. Latex/nitri e_ gloves were wprn _urlng water co ection to minimize e i T 0d 0d 00 :
crirvavad drametranm of maine o inieinal sample contamination. Sample storage and handling are also defined in each specific SOP. Estrone Estrogenichorm. | 9.2§ 275 275 275 5
DUl VC)’ Cu uvvviiouccalll Ul 11 IQJUI 111l IIbIPClI, . . . . Mestranol Estrogenic horm. 8.16) 0.0 0.0 0.0 0
: : : : Field blanks were also prepared to further account for potential sampling error. Preparation and Progesterone Progestin 208 09 09 00 0
Industrial or agri-cultural centers for organic handii £ fiold blanks | N ol f vt 9 bed in thei five SOPs. T | soik I o od 53 somd 2393 o
wastewater contaminants. They found that steroid an :ng of fie j anks for zafc class o adnay es z;r(_e (re]scrl ed In their respective s. Travel spike o 2;2:3: w0d 524 se2g 200 o1
hormones were present at varying levels in 86% samples were also prepared for PECs as described In the SOPs. Coprostana Stero o6d a0 18300 10209 32
. esmostero S | 57.5 82.5 867.0 292 .4 27
Of the Streams Surveyed. A nathnaI Survey by Tygeofd I:Aar;)alytical Spamplinlg pr@e?\?aﬁiinr}gérage/ Analytical method Appendix Epicopr(:star:ol S:E:& 95.9 120.0 121.0 120.5 9
compoun oranry rotoco olding time
USEPANERL of 50 WWTPs found 26% to e o e B U B
contain estrogenic endocrine disrupting activity Pharmaceutials waters | MUISC T 2o mi gassiavdark <ecrra | WHEISIREATEVES | S b i
. . . . . Stigmasterol tero . . . .
levels high enough to induce vitellogenesis in avs | EPAMeMO 1606w | oo cpgra | EPAMetod toouin | g Classification - Pharmaceutical (118)
male fathead minnows (Lazorchak & Smith 2004). S i e I e Bt I
However’ these were grab Samp|eS and eﬂ:luents PFCs AXYS EMrﬁoBd-#iizt(i)o\évith acid/ambientIZr::te[ﬁ\;?;? PTFE or Teflor AXYS MLA-060 C,D E?iofz)in:in ',A\‘:E:E:SEIE fnog 73_2 mg_g 7(3_2 1(/?
Change dependlng on Inﬂuent Chal’aCteI‘IStICS, Hormones and Steroids AXYS EPA Method 169g| - amper glassiNAidark < 6°C (field), AXYS MLA-068 E, F Clarithromycin pdleleiie - Lo Rl sty =
. . frozen (lab)/7 d ’ inafloxacin Antibioti 6.00 0.0 0.0 0.0 0
therefore thIS may nOt prOVIde ahn accurate NRMRL E:oxafclzillin Agt:b:gi:z 1.20 0.0 0.0 0.0 0
eStlmate as to the prObIem extent. Steroid Hormones NRMRL EPA Method 1698 1"amb‘(*frieslg?,”]frzfzdeg'3;%)'7%‘1”"<60(: NRMRL Draft SOP G gz)r:/:/lcciicny:ﬁne 22::3:2::2 ;gg 88 88 88 8
These studies provided valuable information Regon 5 AL Enrofloxacin Antibiotic 300 009 0g 00 a
. _ _ Erythromycin-H20 Antibiotic 1.00 1.1 15.2 15.2 91
about the presence of CECs in surface waters, Region's CRL | ASTM Standard Test | 1 glassiHSO, pH 2fced o 0-4°C (avolq  ASTM Standard Test | Flumequine Antibiotic 150 00 0d 00 0
however’ the IongItUdlnaI Occurrence and 1 L abmer glass/none/iced or 4°C (field) t:r:;:;/:::m 22::3:2::2 ;8(2) 88 88 88 8
. P T I T T APEOs Region 5 CRL CRL SOP # HS004 ~10°C (1ab)/7 d [avoidTvaor tubin [ CRL SOP # HS004 | D A il oas A e A A A A A A A
concentrations of these compounds within a large g s g 0 o [ N H e
. . . 50 mL or 1 L amber glass/~1% wi/w Inocycline ) ) ) )
river SyStem are unknown |dent|fy|ng CECS and NPECs Region 5 CRL CRL SOP # MS002 fgrrgaldehydek 6_"?:/N%I[avgidTyg</)n CRL SOP # MS002 J Norfloxacin Antibiotic 15.0 14.3 14.3 14.3 5
: : : - tubing] Dfloxacin Antibiotic 15.00 277 2659  265.9 9
their concentrations in surface waters of the Ohio | - Antibiotic o60q 00 o0d od o
River and its tributaries is essential to protecting Analytical Methods - s 209 09 09 09 O
. . . Oxytetracyclin [OTC] Antibioti 6.00 0.0 0.0 0.0 0
the public health of the 25 million people who live After proper preservation, samples were sent to the contract laboratory, AXYS Analytical, for extraction —— A S I =r= [N =r= er=
within the basin and depend on the water for . . penicilin v Antibiotic 300 09 00 00 9
L . . and analysis. The following three methods were used to measure three classes of target analytes. A —— Antibiotic 0300 00 00 00 9
drinking water, irrigation, and recreation. The _ _ o I Resirinan 0o o0d  od  od 0
existence, extent of and persistence of PPCPs, o AXYS Method MLA-060 for PFCs (Table 3).Thirteen PFCs were analyzed by high performance liquid Sufachoropyridazin ntibiotic 150 00 o0d 00 a
. . . . Sulfadiazine Antibiotic 5.00 7.5 7.5 7.5 5
APs. EDCs, and PFCs in the Ohio River and chromatography—tandem mass spectrometry (HPLC-MS/MS) by Axys Analytical T s e tod od  od oo .
. . . . . . . ulfamerazine Antibioti 0.600 0.0 0.0 0.0 0
selected tributaries are reported. The primary « AXYS Method MLA-075 for PPCPs (Table 3). This method is technically equivalent to the EPA Draft whulinbiliel i osod od od od o
- . . . . ulfamethizole ibioti ) ) ) )
focus is to document the occurrence and Method 1964 released in 2007. The Method 1964 is a single laboratory validated method. A total of e S o (e N B A
Concentratlons Of CECS In the ma.|n'Stem Of the 118 PPCP analyte Were measured USIng HPLC_MS/MS Su::anl’:lamilde ﬁn:IEIO:IC 1558 gg gg gg g
. . . . - Sulfathiazole ntipiotic . . . .
Ohio River and several of tributaries. . AXYS Method MLA-068 for Hormones/Sterols (Table 3). AXYS' internal method MLA-068 is SN | sg od 09 og o
. . . . . . Chlortetracycline [CTC] Antibiotic 6.00 0.0 0.0 0.0 0
This study was designed to generate data as technically equivalent to the EPA draft Method 1698 which is a single laboratory validated method. A papmroresine AT od oo of of
c c . . a 1 : -Epianhydrotetracycline . . . .
preliminary survey by the Commission and total of 27 hormones and sterols were analyzed by gas chromatography-high resolution mass oo et Rrreriperos rd od  od oo .
. o . . - . 1-Epioxytetracycline [EOTC] Antibiotic 6.00 0.0 0.0 0.0 0
results would be used to guide tuture actions. spectrometry (GC-HRMS). J-Epitetracycline [ETC] Antibiotic 6.00 0.0 0.0 0.0 0
Isochlortetracycline [ICTC] Antibiotic 6.00 0.0 0.0 0.0 0
ReSLI I tS Tetracycline [TC] Antibiotic 20.0 0.0 0.0 0.0 0
Trimethoprim Antibiotic 15.0 50.0 187.0 105.5 18
Tylosin i Antibiotic 6.0 0.0 0.0 0.0 0
Si D 1 1 . Virginiamycin Antibiotic 3.00 0.0 0.0 0.0 0
tes Description All samples were successfully collected and analyzed for the target analytes following the SOPs and — St scd 0d  od 00 1
protocols as planned. Upon receipt of the chemistry data from the analytical laboratory, EPA followed a |7 elphethinyi-strodio e i e e R I
] ) i . Norethindrone Contraceptive 8.59 0.0 0.0 0.0 0
Study Overview: In September and October, standarlfl \_/alldatlon procgss for a(I:II data pdrlor to any repor_?_ng | el i i :Zzzgme Eiﬂiﬁiﬁigﬂ:ﬁ 09 o9 09 og :
2009, single grab samples were collected from ; In adS|tes, comgoun S \r/]vereh etecte _at slorlne qu?ntl lable edvesI (G:rlap A). T ehmccl)st con_wfm(g? 23n32§f§$:'§ne :::EE sod s 139 77 i
22 locations on the mainstem Ohio River and the etecte cpmpomicm S wa_st ep armaceutlcg C alss o) com;:;oun s. In all, (?ven; Slted _a r?ua'ntlh lable i ,(I)“chlt oisd 03 79 1o 2
. . Acetaminophen . . .
lower reaches of tributaries. Target analytes concentrat!ons o]c ehmerglng concfar(rjunants.d f t”ero c;lorbnpoEn S were_mcl)st g ;%n oun:]I f'm tII eh ighest postamingp e 200 2010 5069 3539 b
included 158 compounds considered to be concelntratlons of t Ie((:jompoudn s detected followed by pharmaceuticals, s, and finally hormones et oTC tof 1§ 483 15y xm
contaminants of emerging concern or emerging were least commonly detected. o buproen e o I BT S
. uprofen . . . .
contaminants. SR oTC 10.0 133 1640  45.1 45
- ) brescriptive tod 14 174 64 18
_ 0 P : Hormone/Sterol Concentrations by Rank Order \ 'Pt!
0 118 - Pharmaceutical and Personal Care Yo Reported data by classification for all sites A (compounds below MRL not shown) B plprazolam Prescriptive 1.00 1.5 7.7 3.9 14
1600 10-Hydroxy-amitriptyline Prescriptive 0.150 0.2 7.0 1.2 41
Amitriptyline Prescriptive 1.00 1.1 77.8 13.6 32
roducts 500 ﬁ
57 L . ] 0 ﬁ 1400 Amlodipine Prescr?pt?ve 1.50 3.5 3.5 3.5 5
(0) Z/ HormoneS and bteI’OIS Atenolol Prescriptive 2.00 2.8 502.0 68.1 91
. Atorvastatin P ipti 15.0 0.0 0.0 0.0 0
0 13- Perfluorinated Compounds L o prescriptive oscd od od od o
ﬁ = Betamethasone Prescriptive 1.50 0.0 0.0 0.0 0
< 1000 - Carbamazepine Prescriptive 5.00 9.3 159.0 38.3 95
230% ﬁ L é Clonidine Prescriptive 1.50 0.0 0.0 0.0 0
= Codeine Prescriptive 10.0 11.8 88.2 50.0 9
g 897 Dehydronifedipine Prescriptive 2.00 2.0 5.4 2.9 18
Location in the state of Ohio 3 Desmethyldiltiazem Prescriptive 0.500 0.7 79.6] 13.6 36
\ 20% ﬁ — 600 +— — Diazepam Prescriptive 1.00 1.0 4.1 2.6 9
i | ' \4’“““ D?gox%genin Prescr?pt?ve 6.00 0.0 0.0 0.0 0
i = = e 400 - ] T Digoxin Prescriptive 15.0 0.0 0.0 0.0 0
w . C}J — . Diltiazem Prescriptive 1.00 1.4 172.0 25.7 45
il 1% B . 1,7-Dimethylxanthine Prescriptive 150 0.0 0.0 0.0 0
F 200 1= B B | ﬁ Diphenhydramine Prescriptive 2.00 3.3 42.2 13.2 29
P + Enalapril Prescriptive 1.00 0.0 0.0 0.0 0
0% el . . . . . . . . . - Fluocinonide Prescriptive 6.00 0.0 0.0 0.0 0
d S 8 d £ S 2 5. 5 8 : 5 S - - 5 3 s g g Fluoxetine Prescriptive 1.50 1.8  25.0 9.5 18
g & = 8 = o 2 23 g 2 2 7 7 7 7 7 z 2 g £z = Fluticasone propionate Prescriptive 2.00 2.0 2.0 2.0 5
g g g 4 5 : S 7 5 c S £ 5 S5 Furosemidep p Prescriptive 133  198.0 1570.0  660.0 14
5 & = © o 2 O O 7 s 75 Gemfibrozil Prescriptive 5.14 6.5 366.0  40.6 68
. |5 Glipizide Prescriptive 6.00 0.0 0.0 0.0 0
_ Glyburide Prescriptive 3.00 13.0 13.0 13.0 5
O Pharmaceutical Concentrations by Rank Order C o PFCs Concentrations by Rank Order D bYCRet Sictuiazide Prescriptive debg G| SSEHl ] .
- (compounds below MRL not shown) a0 (compounds below MRL not shown) :z:zz(:t?:oene Eiig:gt:zg 68'098 g:cz) 153:8 33:3 23
Description Meprobamate Prescriptive 13.3 13.6 646.0 82.6 68
™ NC kT 2000 160.0 Metformin Prescriptive 300 324.00 15300.00 1633.9 91
@ Ohio River Mainstem Methylprednisolone Prescriptive 40.0 0.0 0.0 0.0 0
@ Effluentinfluenced Metoprolol Prescriptive 15.0 17.8 701.0 134.3 36
—  Ohio River 3500 . Norfluoxetine Prescriptive 1.50 2.2 2.2 2.2 5
Ohio River Basin 0 Norverapamil Prescriptive 0.2 0.2 3.5 1.8 9
- _ Oxycodone Prescriptive 2.00 2.6 66.1 15.7 45
B 3000 3 120.0 Paroxetine Prescriptive 4.00 5.5 5.5 5.5 5
Sample Number Location River River Mile* Date = = Prednisolone Prescriptive 6.00 0.0 0.0 0.0 0
1 Tributary Allegheny 95 9/14/2009 E 2500 2 1000 Prednisone Prescriptive 200 0.0 0.0 0.0 0
2 [wibutary Monongahela | 50 | 9/14/2009 | 3 e i o 0 amd ad o
3 Ohio River Mainstem (El) Ohio 3.1 9/14/2009 | S 2000 3 800 Propranolol Prescriptive 6.67 10.1 96.0 38.9 14
4 Ohio River Mainstem Ohio 9.7 9/14/2009 Sertraline Prescript?ve 1.33 3.1 64.6 16.3 23
5 Ohio River Mainstem (FB) Ohio 4629 | 9/16/2009 1500 - 60.0 IS E:z:g:pixz 2200'8 202'8 302'8 252'8 g
6 Ohio River Mainstem Ohio 86.7 | 9/14/2009 { ThZ\ObF;n\::Iazole Prescriztive so0 107 108 108 9
7 Ohio River Mainstem (El) Ohio 91.3 9/14/2009 1000 - 40.0 +— Trenbolone Prescriptive 4.00 0.0 0.0 0.0 0
8 Ohio River Mainstem Ohio 220.3 9/15/2009 Trfenbolone acetate Prescriptive 0.300 0.0 0.0 0.0 0
o [wibutary Kanawha 21 | opsja09 [ soo T I ‘ b - Be  nd oull o o
10 Ohio River Mainstem Ohio 306.8 | 9/15/2009 Verapamil Prescriptive 1.50 24 643 1822 18
11 Tributary Scioto 105.8 10/20/2009 0 - 0.0 - , 1 1 Warfarin Prescriptive 1.50 3.9 3.9 3.9 5
12 Ohio River Mainstem Ohio 394.9 9/15/2009 g %g E‘ = g % g 2 E E & jg % :E é %% 22 % _§ :%_ é_ 2 § @ é % ;é % é E % é % ;f% é — CIaT;isf;ccattrig;G;”I:;sonal Carle:c:oduct (832l — — —
13 Ohio River Mainstem (FB) Ohio 2203 | 9/15/2009 L& Eg % E38 %é - % iy E g g ég c = % g g s S0 = 8 Triclocarban Disinfectant 100 166 56§ 320 14
14 Ohio River Mainstem Ohio 462.9 | 9/16/2009 3 5 ©a (S 2 & . - Triclosan Disinfectant 60.0 94.3 94.3 94.3 5
= c &5 >
15 Ohio River Mainstem (El) Ohio 478.0 9/16/2009 o R < 5 . Classificati_o.n - Manufacturing
s [rbuary : o st |20 o oo
17 Ohio River Mainstem Ohio 600.5 9/21/2009 . PFBS PECs 2.00 2.3 111.0 26.7 32
18 Ohio River Mainstem (El) Ohio 612.2 9/21/2009 Con CI usions PFDA PFCs 1.00 1.0 8.0 3.0 23
19 Ohio River Mainstem Ohio 7915 | 9/21/2009 PFDOA PFCs 1.00 4.8 4.8 4.8 5
50 Ohio River Mainstem (] oh 2918 6/21/2009 _ _ _ PFHpA PFCs 1.00 1.1 9.1 2.6 91
o I N | Detectable concentrations of selected contaminants of emerging concern were found through the prHxA PFCs 109 13 147 4y ol
21 Tributary Wabash 0.8 9/21/2009 _ _ o _ _ o ' _ _ _ PFHXS PFCs 2.00 3.0 8.9 5.8 14
22 Ohio River Mainstem Ohio 889.1 | 9/21/2009 Ohio River basin in this pilot survey. Significantly more data analysis and interpretation remains to be PENA PFCs 100 10 81 28 36
S O onio sud | faa/aoos completed on this study. Additionally, all samples were collected as single grab samples, therefore no - i od 29 eesd a0d  e1
10 River viainstem 10 : I I I I " I PFOSA PFCs 1.00 1.6 1.6 1.6 5
e ributary (FB) oo 1058 |10/20/2009 temporal or spatl_al_ reIan_n_shlo can be denyed wﬂhogt further .sampllng and resea_rch. The study purpose  fro e e I A I IR
26 PFC Field Spike 1 (Low) Scioto 1058 |10/20/2009 was met by providing an initial view CECs in the basin and to inform further sampling and research efforts  prum PFCs 100 30 30 30 5
27 PFC Field Spike 2 (High) Scioto 105.8 |10/20/2009 in the Ohio River basin.
* - Tributary river miles are assigned by the number of miles upstream of the confluence
with the Ohio River proper. This poster does not necessarily reflect EPA
FB - Field blank taken at this location policy. Mention of trade names or commercial
products does not constitute endorsement or
El - Effluent influenced recommendation for use.




