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Taste & Odor in the News

Weird-Tasting Water In West — e BN TN

Orange (Here's What Is Causing It) z:’tl;y vf;’tzi t;:ﬁ esllelildg?:;g .y K

Notice an "earthy, musty taste" or odor in your drinking water, West Orange? Here's

when it is expected to clear up fllllllY?
by guyen

@ Eric Kiefer, Patch Staff @
Posted Wed, Jun 26, 2024 at 2:56 pm E
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SPRINGFIELD, Mo. — If you have noticed a strange smell or taste coming from your tap wate Drinking Water in Wilmington, Delaware iS Safe
aren’t alone. Several people have reported a “musty” or “earthy” smell and flavor to the wal despite 'ear‘thy' taste and odor, officials say

OzarksFirst snoke with Citv Utilities to find some answers.
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LOCAL NEWS

L.A. water department
customers say tap water
smells, tastes ‘moldy,
‘musty’

by: Josh DuBose
Posted: Jun 19, 2024 / 10:20 PM PDT
Updated: Jun 19, 2024 / 10:50 PM PDT

i | OFFICIALS: WILMINGTON WATER IS

(Shutterstock)

*AMERICAN WATER
CONFIDENTIAL AND PROPRIETARY




Standard Methods for Taste & Odor

SM 2150B: Threshold Odor Test
SM 2150C: Total Intensity of Odor in Water

SM 21608B: Flavor Threshold Test
SM 2160C: Flavor Rating Assessment
SM 2170: Flavor Profile Analysis

SM 6040B: CLSA GC-MS
| SM 6040C: P&T GC-MS

SM 6040D: SPME GC-MS

SM 6040E: Cl SPME GC-MS/MS

Standard Methods Online: https://www.standardmethods.org/doi/10.2105/SMWW.2882.117
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https://www.standardmethods.org/doi/10.2105/SMWW.2882.117

Taste & Odor Wheel — SM 6040D

Geosmin
2-Methylisoborneol (MIB)

2-isopropyl-3-methoxypyrazine (IPMP)
2-isobutyl-3-methoxypyrazine (IBMP)

SM Figure 2170:1 (inset)
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SM 6040D: Selected lon Monitoring

+ TIC SIM CALT.D (CALT)
Z %103
7.254

Cou

B.75-
6.5
6.25-
5
5.75-
5.5
5.25-
5
4751
4 5+
4254
4
3.75-
35
3.25-
3
275
2.5
2251
2]
1.75+
1.5
1.25-
1
0.75-
0.5

D.EE-—-H___ A _J"'m

10,007 min.

MIB

Primary ion:
95

Secondary ions:

108, 107

H3C CHS

OH
HaC  Gh,

Geosmin

11 A5

Primary ion:
‘ 112

Secondary ion:
126

|
10.5 N

[
145
Acguisition Time (min)

*‘AMERICAN WATER

CONFIDENTIAL AND PROPRIETARY




Taste & Odor Wheel — Compound Selection Pochiraju et al. (2021) Water Research X.

https://doi.org/10.1016/j.wroa.2021.100099

2,4,6-trichloroanisole (2,4,6-TCA)
2,3,6-trichloroanisole (2,3,6-TCA)
2,4,6-tribromoanisole (2,4,6-TBA)

e 2-ethyl-4-methyl-
1,3-dioxolane (EMD)

Hexanal

Cis-3-hexen-1-ol (C3HO)
Cis-3-hexenyl acetate (C3HA)
B-cyclocitral

B-ionone

2,4-heptadienal
(2,4-HD)
Octanal*

* Dimethyl sulfide (DMS)*
* Dimethyl disulfide (DMDS)
* Dimethyl trisulfide (DMTS)

2,6-nonadienal (2,6-ND)
Indole
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https://doi.org/10.1016/j.wroa.2021.100099

Standard Methods Joint Task Group Participants
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Odor Threshold Concentrations (OTC)

Category Compound OTC Category Compound OTC
Name (ppt) Name (ppt)

2,3,6-TCA 0.1-2 B-cyclocitral 19,000
2,4,6-TBA 0.1-10 Glr:lassy B-ionone 7
ay
Earthy 2,4,6-TCA 0.1-2 Straw C3HO 70,000
Musty IBMP <1 Woody C3HA 1,000 — 2,000
Moldy IPMP <1-2 Hexanal 4,500
MIB 2-15 Fishy 2,4-HD 1,000 — 5,000
Geosmin 4-10 Rancid Octanal Unknown
Moldy DMDS 30 Fruity 2,6-ND 20
Swampy DMS 1,000 Flowery Indole 100
Septic .
Sulfurous DMTS 10 Chemical EMD 10

*AMERICAN WATER
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Method Development Considerations

"B Parameter Tests m

m

Sodium Incubation . .
chloride 1-8g 1-8g time 4 -5 min 4 min
DVB/PDMS
Arrow Sample
i . . Yes / No Yes
SPMEtype L\ o/car/pDMS  Cither agitation /
fiber
' B ]
SPME g W Extraction : 15 min with
_ . . > . 15 - 30 min e .-
conditioning 2-5min > min time agitation
i « , Desorption ) 2 min with
Extraction 50 — 65 °C 65 °C L | P 0.8 — 2 min .
temperature time 5:1 split
*AMERICAN WATER
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Method Development Considerations

Rate

*C/min
»  [Initial)
Ramp 1
Ramp 2
L]
*AMERICAN WATER

Value

35
10 200
30 270

Hald Tirme

rrn

GCinlet flow

and split ratio

GCinlet
temperature

GC
temperature
gradient

Transfer line
temperature

lon source
temperature
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Cbarameter | Tests | Final

Splitless, 50 mL/min

Split 5:1, 1.2 mL/min 1 Szprlr":jr:m
Split 7.5:1, 1.2 mL/min |

250-270 °C 250 °C
Start: Start:
35-50°C 35°C

End: End:
250 -280 °C 280 °C
250 -280 °C 280 °C
230-300 °C 230 °C
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Interlaboratory Comparison Study

AME RlCA*N WATER ‘J;;:é:ﬁ Ff( A O U A \_N",,,,UJ,,,,,L,_

TEXAS A=W | A ATADIES (N
"4' 'u" =l & }‘\ L/“\B(.) H A ] U f‘z. | s I N

WE KEEP LIFE FLOWING® fodden Cpporfun @ Essential

* Optimize SPME GC-MS instrument starting with recommended settings
* Prepare multipoint calibration curve with internal standard encompassing the
OTCs of each compound
* Analyze:
e Calibration curve
 Method Blank (MB)
e Seven Laboratory Fortified Blank (LFB) replicates
* Mid-range Continuing Calibration Verification (CCV)

*AMERICAN WATER
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Acceptance Criteria

Analyte recovery in MB < % lowest calibration point
e Calibration curve minimum 5 points for linear and 6 points for quadratic

* Lowest calibration point recovery 50 — 150%

All other calibration points recovery 70 — 130%

LFB recovery 70 — 130%
* CCVrecovery 70 —130%
* Internal standard recovery = 10% RSD
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Dimethyl Sulfide Calibration Curve Example

Calibration Curve

E.E"H- T A~ DE||T}rpEL|near
Cimethyl sulfide - EI'LEI.rels 9 Levels Used, 3 Points, 9 Points Used, 0 QCs

* QCrigin: Ignore

* Weight: None

*‘ ISTD

cC

m .10 -1 y =0.003548 * x - 5.756750E-004
o H“Q =0.9991013
E_ 244 Type:Linear, Origin:lgnore, Weight:None
- 224
LH]
2
t
o
1.8
16
1.4 Dimethyl sulfide Method Dimethyl sulfide Results
124 Name Exp. Conc. Final Conc. Accuracy
N p [ CALT 250.0000 336.1037
CALZ 500.0000 576.83442 1154
0.8+ CAL3 1000.0000 851.2155 5.1
064 CAL4 2500.0000 2534 0401 101.4
04 CALS 3750.0000 4036.2460 1076
' CALG 5000.0000 4923 2031 925
0.2+ CALT 10000.0000 96309391 963
o CALZ 15000.0000 14842 7020 99.0
03 CALS 20000.0000 202621064 101.3
5 0 5 10 15 20 2 30 2% 40 45 50 80 | |
Relative Concentration
ﬁAMERICAN WATER
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Interlaboratory Comparison Results

Example Odor Calibration Laboratory Average Standard
Compound Threshold Range Fortified Recovery Deviation
Concentration Blank Spike
Level
(ppt) (ppt)
DMTS 10 5-400 75 107 4.0
C3HA 1,000-2,000 25-20,000 375 101 7.4
B-ionone 7 0.5-40 7.5 106 4.3
*AMERICAN bz Standard Methods Online: https://www.standardmethods.org/doi/10.2105/SMWW.2882.117
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Method Application — Source Water

B Geosmin MIB
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Method Application — Source Water

B Geosmin MIB ™ B-ionone DMDS mDMTS

350

300

N
Ul
o

150 !
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| |
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Method Application — Water & Wastewater Treatment

July2023 | May 2024
{sJ9) {sJ9)

Sample Plant with

Date: Conventional Plant W.ith PM> <220 1,400

10/15/2024 |  Treatment Ozonation C3HO 530 4,100
DMTS <100 28*

(ppt) Raw Effluent Raw  Effluent MIB <5 2 6*
B-cyclocitral 6.9 <5

Geosmin 3.4 4.8 3.5 <0.5 Indole <500 440*
2,4,6-TCA <5 0.8*

B-ionone 7.7 6.6 34.1 2.8 2,3,6-TCA 6.8 2.3*
Geosmin 11 20

B-ionone 6.4 0.9*

Y AMERICAN WATER 2,4,6-TBA <5 0.8* .
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SM 6040D Updates Summary

e 2 compounds plus ISTD and surrogate - 19 compounds plus ISTD

1 odor category - 6 odor categories
* 2 compound classes - 7 compound classes

* Wide range of Odor Threshold Concentrations

Assisting Public Water Systems in
v’ Source water Taste & Odor profile creation
v’ Proactive monitoring
v Treatment decisions

*‘AMERICAN WATER
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Thank you!
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