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The water quality of bathing beaches in Northeast Ohio is de-
termined by the microbial concentration typically, the concen- 1
tration of E. coli and/or Enterococci. The standard methods
used to analyze for FIBs (fecal indicator bacteria) take 24

T |
_ WATER:QUALITY
- ADVISORY

. BACTERIAL LEVELS HERE CURRENTLY
EXCEED STATE STANDARDS

Y applied
AB biosystems

| N
= i ']'q F"Cdglir_ult samples : ) .
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al time results within 3-4 hours. Since 2007, Analytical Ser- e . | Ly X
vices has been testing various real-time quantitative polymer- = QU antal=ile)

ase chain-reaction (QPCR) chemistries to discover an assay
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which will closely correlate to the standard culture based
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results so the public can make informed decisions about
whether to refrain from recreational beach use based on data Enterococci Quality Control Data E.coli Quality Control Data
from that day and not the previous day results obtain from —— — e " —— — e e
Standard Culture based methods Beach Assay inhibited inhibited PBS BLK NTC Beach Assay inhibited inhibited PBS BLK NTC
; EDGE ToughMix 19/121 0/121 1/7 0/7 EDGE ToughMix 2/120 0/120 2/6 2/6
EDGE EMM 22/121 0/121 3/6 0/6 EDGE EMM 10/120 1/120 4/6 4/6
. VABE ToughMix 5/120 1/120 1/7 o/7 VABE ToughMix 0/120 0/120 1/6 0/6
- EE VABE EMM 6/120 0/120 2/6 1/6 VABE EMM 0/120 0/120 5/6 2/6

E.coli Method Comparison

Edgewater and Villa Angela Beaches

Enterococci Method Comparison

Edgewater and Villa Angela Beaches
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Enterococcl Results

Villa Angela Beach E. Coli Environmental MasterMix Assay i Villa Anggla Beach Enterococci Envirqnmental MasterMix Assay
Estimated lliness Rate (NGI): 36 per 1000 primary contact recreators: BAV CO n C I u S I O n an d S u m m ar Estimated lliness Rate (NG1): 36 per 1000 primary contact rec.rez?tors: BAV
Standard Curve Predictive Model (CCE) Standard Curve Predictive Model (CCE)
: ,, Accuracy | 81% o Accuracy | 71% W o
Total Samples 120 Sicncsl:tri?/(i::/y 3?; Specificity | 96% Total Samples 120 S’/Z;Csl;:i?/?:/y ;g;; Specificity | 79% Total # Samples |58 Sensitivity | 100% Specificity Total # Samples |58 Sensitivity | 50% Specificity [ 31%
# Greater 235_| 42 75 3 30 12 #>3357 22 77 1 7 35 : : : : : 4 #>270 27 20 11 27 0 #>1000 204 31 0 10 17
H Less than 235 | 78 | _CNE [ Faler| CE [ Fae | w3357 o8| onve [raser] e [rase ||l [ This comparison was done to identify a qPCR assay that correlated with the culture based reference methods, reduced inhibi- #ezo  s1] cNe Jralser] e JFaise ] #<1000 J##] CNE Jraise+] CE_ [Faise
; . ; . Estimated Illness Rate (NGI): 36 per 1000 primary contact recreators: BAV
Estimated lliness Rate (NGI): 32 per 1000 primary contact recreators: BAV . . . . . . . . . . c c -
Standard Carve Predictive Model (CCE) tion in the sample matrices, had minimal residual E. coli contaminates in the mix, and could be used for multiple fecal indicat-
Total Samples | 120 Accuracy 85% Specificity | 95% Total Samples | 120 Accuracy 69% specificity | 67% . . . . ’ Total # Samples |58 Acc‘fr.a?y 76({) Specificity | 55% | Total # Samples |58 Accgr.a?y 78% Specificity | 70%
Sensitivity | 70% : Sensitivity | 92% « Il ling bacteria. The assays tested were the Environmental MasterMix and ToughMix, ROX. Sensitivity | 100% Sensitivity | 100%
# Greater 190 | 47 69 4 33 14 #>2026 12 72 1 11 36 #>60 27 17 14 27 0 #>640 14 31 0 14 13
_ - c c o - - - #<60 31 CNE False + CE False - #<640 44 CNE False + CE False -
ASSERUEESIY S BT S T S L uacltc R I NS TR S L The results of the comparison study indicated that ToughMix had a reduction the number of controls with elevated Ct value,
Villa Angela Beach E. Coli ToughMix Assay as well as a reduction in the number of samples showing inhibition. wils mnel Beacl BEuereesEst I eLEl I fesEy
Estimated lliness Rate (NGI): 36 per 1000 primary contact recreators: BAV Estimated lllness Rate (NGI): 36 per 1000 primary contact recreators: BAV
P . . . . Standard Curve Predictive Model (CCE)
Standard Curve At B W A Y Both assays had comparable results when statistically analyzed against samples from two different beaches, and two separate RN — recorac | 6o% —
Accurac 86% Accurac 72% y 9 y 9
Total # Samples | 120 Sensitivi:/y 64‘%(: Specificity 97% Total # Samples | 120 Sensitivityy 90;; Shecielty 20% . . . : . . . . Total# Samples |58 Sensitivity | 59% specificity | 87% Total # Samples |58 Sensitivity | 62% Specificity | 81%
T . — T - = — organisms. The results for the ToughMix were highly correlated with and not significantly different from the culture based SR FYl Y 2 T T P YT Evl v 73 7
#<235 78 CNE False + CE False - #<3357 110  cNE False + CE False - thod #<70 31] CNE False + CE False - #<1000 21] _CNE False + CE False -
Estimated lllness Rate (NGI): 32 per 1000 primary contact recreators: BAV me 0ds. Estimated lliness Rate (NGI): 32 per 1000 primary contact recreators: BAV
Standard Curve Predictive Model (CCE) : . . : : - -
Totat samples. | 120 [- 22 T 8% Tocccy T o7, | rotarsamptes | 120 [-occureey T 5% T'opocii T 7an Based on the results of this study NEORSD has decided to utilize the ToughMix ROX assay for qPCR analysis of both Enterococ- Total # samples |58 [ ACUAN LT8R L specificity | 1% | Total # samples |58 | RSB 248 Jspecificity | 62%
HGreater 190 | 47 | 71 2 31| 16 2026 | 14| 77 L 13| 34 ci and E.coli for samples collected at recreational beaches monitored by the NEORSD. #000  {27 25 6 19 2 #2640 IS i 2 2
# Less than 190 | 73 CNE False + CE False - #<2026 106 CNE False + CE False - #<60 31 CNE False + CE False - #<640 21 CNE False + CE False -
Edgewater Beach E. Coli Environmental MasterMix Assay . ] ; : Edgewater Beach Enterococci Environmental MasterMix Assay
Estimated lliness Rate (NGI): 36 per 1000 primary contact recreators: BAV E. COII Assay COmpa rison EnterOCOCCI Assay Compa rison Estimated lliness Rate (NGI): 36 per 1000 primary contact recreators: BAV
Standard Curve Predictive Model (CCE) Standard Curve Predictive Model (CCE)
Accuracy | 89% L . Accuracy | 84% o . Pea rson Pea rson Tiotal # Samiples | 5a|=2CCUtaCY TSR et 80% | Total# Samples |59 Acc o8 S peciticity || 83%
Total Samples 121 — % Specificity | 99% Total Samples 121 — % Specificity | 85% . 2 o 2 p Sensitivity | 73% p y p Sensitivity | 38% p y
T ey S Beach comparison R P-value Beach | Comparison R P-value | [ S R : = : T TR FY1 B T R : :
# Greater 235 19 101 1 7 12 #>3357 2 101 1 1 18 . .
# Less than 235 | 102| CNE | False + CE False - #<3357 119 CNE | False + CE False - Correlation Correlation <70 44| CNE |[False + CE False - #<1000 35| CNE  [False + CE False -
Estimated lliness Rate (NGI): 32 per 1000 primary contact recreators: BAV Estimated Illness Rate (NGI): 32 per 1000 primary contact recreators: BAV
Standard Curve Predictive Model (CCE) Standard Curve Predictive Model (CCE)
Accuracy 89% . Accuracy 85% o Accuracy 75% e . 0 Acc 63 % o s 0
Total Samples | 121 — - Specificity | 100% | Total Samples | 121 — - Specificity | 86% Total # Samples [59 —— % Specificity | 73% | Total # Samples |59 — % Specificity [ 84%
| ety | feenti | O7% | — Edgewater EMMvsTM | 0.6705809 | 0.4497 | 0.0042 Edgewater | EMM vs TM | 0.3894003 | 0.1516 {0.000001 | {[l— e SR R - e R -
# Less than 190 97 CNE False + CE False - #<2026 118 CNE False + CE False - #<60 44 CNE False + CE False - #<640 32 CNE False + CE False -
Edgewater |EMMvs MPN | 0.6788587 | 0.4608 | 0.0360 Edgewater | EMM vs CFU | 0.4921501 | 0.2422 | 0.0017
Edgewater Beach E. Coli ToughMix Assay Edgewater Beach EnterococciToughMix Assay
Estimated lliness Rate (NGI): 36 per 1000 primary contact recreators: BAV Edgewater TM VS MPN 0.7112917 0.5059 0.9663 Edgewater TM VS CFU 0.6688534 0.4474 O. 1181 Estimated Illness Rate (NGI): 36 per 1000 primary contact recreators: BAV
Standard Curve Predictive Model (CCE) Standard Curve Predictive Model (CCE)
Total Samples | 121 S’A(‘e(;\cslijtri?/(i:tyy ig: specificity | 94% | Total Samples | 121 Slzcncsl:trii?tyy i;:ﬁ: Specificity | 85% Total # Samples |59 SAecncsl;tri?/?tyy ig;; Specificity | 86% | Total # Samples |58 Sizcsl:triicigy ié;: Specificity [ 95%
Feeserr [l % [ & 5 T m L www 5T a0 [ Tl |VillaAngela | EMMvsTM | 0.939279 |0.8822|2.919E-14| |Villa Angela | EMM vs TM | 0.6672808 | 0.4453 |0.000001 | =72 S s [ s o 5| oow fof 5o [ s 1 [
# Less than 235 | 102 CNE False + CE False - #<3357 118 CNE False + CE False - : : : #<70 44 CNE False + CE False - #<1000 38 CNE False + CE False -
Estimated Il Rate (NGI): 32 1000 pri tact tors: BAV C . Estimated Illness Rate (NGI): 32 per 1000 primary contact recreators: BAV
—_— e Villa Angela | EMM vs MPN | 0.865581 | 0.7492 [5.650E-12| |Villa Angela |EMM vs CFU | 0.7378979 | 0.5445 {0.000062 PE—— TIPS
Accuracy 91% . ) Accuracy 80% . ) . . Accuracy 81% ee 0 Accuracy 80% e 0
Total Samples | 121 Sensitivity | 57% Specificity | 100% Total Samples | 121 Sensitivity | 50% Specificity | 81% VI a Ange 3 TM VS MPN 0.841500 O. 7081 O. 1193 VI 3 Ange 3 TM VS CFU O. 6893558 0.4752 0.777620 Total # Samples |59 Sensitivity | 67% Specificity | 86% [ Total# Samples |58 Sensitivity | 65% Specificity | 89%
# Greater 190 | 23 97 6 13 11 #>2026 4 95 2 2 22 #>60 15 38 6 10 5 #>640 20 34 10 13 2
flewton D0 lo7] CWF lPeber)] O Poeer] Foom 71 O [Pl o 1P M |*EMM = Environmental MasterMix, TM = ToughMix, MPN = Most probable Number | |*EMM = Environmental MasterMix, TM = ToughMix, MPN = Most probable Num| [[=2 ol cRe ko] cr eke B Pevdb [P0 ChE floser] FF [oke

Nicki Schafer, Molecular Microbiologist
Northeast Ohio Regional Sewer District
4747 East 49th Street

Cuyahoga Hts., Ohio 44125

Mark Citriglia, Manager of Analytical Services
Northeast Ohio Regional Sewer District

4747 East 49th Street

Cuyahoga Hts., Ohio 44125

——— INortheast Ohio

55— Regional Sewer District



