Overview of Urban Odor Study

Envirosuite Final Report
Michael Williams, P.E.

City of Jacksonville, Florida

Donna Deegan, Mayor
Environmen tal Quality Division

Ed Ball Building
214 N. Hogan Street, 5" Floor
Jacksonville, Florida 32202



130

33

115

60

423
405
336
302
276
2P 244
233
215
176
165 164
]_ 106
93
09 69
59 e 57 ol

Number of Odor Complaints by Month and Year

1

6

IFF = 155

- Symrise
Reichhold
Preferred Materials

JEA =2

Odor Complaints
*" Sep 2020 to Jul 2023

Total: 4544
Validated:

450
400
300
250
200
150
100

a0

ETOT NI
€C0T unr
€70T Ae
€707 Jdy
ETOT 18N
€T0T 924
ETOT uer
ZZ0T 220
ZT0T AON
ZT0T VO
Zzog das
ZZ0¢ any
ceOg InT
ZTOT uny
Zzoz Aew
ZzoT Jdy
ZTOT JeW
ZZ0T 924
ZTOT uer
1T0T 220
TZOT NON
IZ0Z WO
1Z0Z das
120z dny
120z InT
TZOT uny
1707 Ay
TZ0¢ 1dy
TTOT 18
1Z0T 924
TTOT ver
0Z0Z 22Q
0ZO0Z AON
0Z0Z 1°0
0zog das
0Z0zT Eny
0zOozT Inr
0Z 0T uny
0zZ0T AeN
070z 1dy
0ZTOZT 1B
0Z0T 924
0TOT uer
od 6107 220
- 6T0Z AON
 6T0Z PO
wn 6T0Z das

45 e
W 35 42
25 20 3

15 91 s

42
16

16-17-19

34

Ho-94

=




ETOT INT
€E0Z unr
€TOT AelN
ETOT 1dy
ET0T 1B
€T0T 994
£Z0T uer
Z70T 2°a
ZZ0Z AON
ZT0Z 10
Zeog das
e ZZ0z any
cCoz |nr

ZZTOZ unr
Zeoz Aew
ZZ0T 1dy
ZTOT e
™ ZTOT 924
ZT0T uer
1Z0Z 280
TZOZ AON
LZ0Z 120
TZoT das
TZ0z any
TZ0Z InT

TZ0Z unr
TZ0T Aey
10T 1dv
IT0Z 1eN
1Z0T 924
TZOE uer
0Z0Z 22Q
0Z0Z AON
0Z0Z 120
0zog das
0zozZ Bny
0Z0Z INT

0Z0Z unr
0Z0T Aew
ozoz i1dy
0TOZ 1N
0Z0Z 924
0TOT uer

- 610<¢ 220
£
£

44
35 42

\ 4
25 20 3

Odor Study

End

Symrise Citation 130
115
o8
g™ s
3l

AP-20-05
45

Odor Study
Start

v

61

Envirosuite
Start Equip. Install
93

v
106

Temp O, Syst.
Partial Hex Coverage

336 IFF WW tank:
2

405
244
N
IFF Citation
65Ap-21-18 O3

164
v

Odor Study Bill
65

302 Passed by Council

176

Presentation to JEPB
235

276

Envirosuite

423

253
A

215
165
IFF Citation
59 AP-20-05
16

Number of Odor Complaints by Month and Year

42
16-17-19

34

Ho-94

6TOC AON
 G6TOZ 320
w» 6T0T das

=

450
400
350
300
250
200
150
100

a0



g envirosuite

City of
Jacksonville

Urban Area Odor Study
Annual Report

Date: August 2023



Table 1. Monthly and hourly distribution of historical complaints.

. Year o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 16 19 20 21 22 23 Total
2020 12 5 2 3 6 11 29 56 107 90 65 30 35 16 27 23 23 16 13 24 29 35 24 11 692
September | 4 1 6 2 6 5 3 2 6 4 3 1 1 a2 2 59
October 2 1 3 7 16 39 49 17 14 13 5 11 6 6 2 6 3 3 2 1 215
November | 3 2 1 2 10 8 14 9 4 2 6 3 3 9 3 7 13 20 23 14 4 165
December | 3 3 1 2 5 6 12 32 48 30 38 9 13 6 7 4 4 3 4 3 4 6 6 263
2021 17 31 156 24 19 67 168 390 520 299 211 127 82 72 57 53 64 69 63 63 79 71 62 27 2640
January 4 8 6 1 4 3 7 29 66 56 63 32 M1 9 5 8 12 12 7 16 19 21 18 5 422
February 3 2 1 3 1 2 7 41 51 29 25 13 5 1 6 12 10 7 7 6 16 6 4 276
March 2 3 7 25 46 2f 219 33 15 8 6 2 2 9 8 1 2 5 3 2 235
April 2 2 1 3 2 15 22 B3 42 20 17 11 5 6 5 10 4 9 6 7 10 3 2 302
May 2 1 6 3 6 17 36 49 13 &8 6 1 3 1. 2 1 3 7 3 3 3 1 176
June 1 1 6 2 6 3 2 3 7 6 2 5 1 2 9 1 4 3 65
July 2 2 1 4 22 2f 20 ¢ {7 3 86 6 4 4 10 6 6 7 4 5 4 165
August 3 2 2 12 10 > 3 4 4 4 2 3 2 2 1 2 69
September | 2 1 1 g 19 62 - 49 31 19 19 10 10 6 4 11 4 7 5 10 &6 3 405
October 1 1 2 3 20 20 N 29 7 5 1 8 2 5 2 3 10 1 7 244
November | 2 8 3 9 4 11 35 41 47 27y 12 6 16 5 11 6 2 10 5 3 4 3 6 5 281
Total 29 36 17 27 25 78 197 446 627 389 276 157 117 88 B4 76 87 85 66 87 108 106 86 38 3332




Figure 1. Historical complaints map
(between September 2020 —
November 2021).
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Figure 9. Wind speed
and wind direction
seasonal cycles for CS
and PResbiens,
Historical Data.
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Table 3. Suspected chemicals associated with known potential odor sources.

m- i ﬁm

Odor Threshold

m Source of OT data.

Ddor Detection Thresholds

VP [mm Comments
Hagl

turpentine-like odor

beta-pinene 127-91-3 & References 293 (PubChem); Source 1
(lefingwell.com) primarily beta.
Odor Detection Thresholds pine (PubChemj;
1 alpha-pinene 80-56-8 2-pinene 1.2 6 & References 475 Source 2 primarily
(lefingwell.com) alpha.
ethenylbenzene, .
TCEQ TAMISD12 sweet, balsamic, floral
garlic-like, skunk-like
ethyl na. TCEQ TAMISO12 odor (CAMEO
e mercaptan 75-08-1 1.2 1 0.4 021272021 442 Chemicals via
PubChem)
. - | garlic-like odor
2 g;;‘iﬁgﬂ 624-92-0 1.2 3 E:ttﬂm (314 ugfms3 287 | [CAMEO Chemicals
via PubChem)
methyl a1 ; TCEQ TAMIS01Z garlic-like, rotten
2 mercaptan 74931 methanethiol 1.2 1.9 0.59 021272021 1510 cabbage (PubChem)
i Tl 1.2-xylene, 1-2- astr.cde gov/MHM/mmg71.p . |
2 (o-) xylene 95-47-6 dimethylbenzene 4 1000 df 6.61 sweet (PubChem)
; NE C TCEQ TAMIS01Z sweet, initially
2 vinyl acetate 108-05-4 acetic acid ethenyl ester 4 4210 120 0211212021 9016 pleasant (PubChem)
. . . lemon-like odor
3 limonene 138-86-3 dipentene 1.2 38 Chemicalbook.com 1.64 (PubChem)
o (1-methylethyl)-benzene; TCEQ TAMIS012 N
3 cumene 98-82-8 isopropylbenzene 4 650 130 0211212021 2585 gasoline-like odor
, , cyclopenadiene dimer, disagreeable
3 :EI-"" clopentadie T7-73-6 bicyclopentadiene, 34 11 Chemicalbook.com 2.29 camphor-like odor
discyclopentadiene (PubChem)
2-methyl-methyl ester 2- .
. L3 sulfur-like, sweet,
3 methyl 80-62-6 Propenoic acid, 2-methyl- 34 850 | 210 | [CEQTAMIS012 385 | sharp, acrid fruity odor

methacrylate

methyl ester-2-propenoic
acid

0211272021

(PubChem)

* Importance: 1 — Pnimary, 2 — Secondary, 3 — Tertiary.

Facilities: 1 — IFF, 2 — Symrise, 3 — Taylor Made Fiberglass, 4 — Reichold.



Figure 12. eNose Ambient reference images.
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Table 6. Sensor specification per gas.

Minimum
. Lower Upper ) )
Sensor Detection . Uncertainty Operating Range
_— Limit® Limit®

Limit
Air Quality Sensors
Ammonia (NH,) 500 ppb 1ppm 25 ppm + 30%, Linearity < 10% -20C to + 40 C; 10 to 0 %RH non condensing
Hydrogen sulfide (H,S) o :

10 ppb 20 ppb 1 ppm * 30%, Linearity < 10% -20C to + 40 C; 10 to 90 %RH non condensing
Volatile organic compounds

> 15 ppb = 15%; From

(VOCs) 10.6 eV 2 ppb 2 ppb 40 ppm op -40C to +55C; O to 99 %RH non condensing

-10Cto50C




Figure 13 Hardware
at the City of
Jacksonville. From
March 2022-
September 2022
(zoomed and
cropped).
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Figure 14 Hardware at the City of
Jacksonville. From October 2022-
March 2023.
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AC1 - eNose 1 (the same location throughout the study)

Met 1 (the same location throughout the study)

Figure 15.
Deployed
Hardware
Photos (partial).




Table 9. Hardware maintenance records.

Mame [ Maintenance Completed
AC 2 -eMNose 2 2124122 replaced VOC sensor, 4/19/22 replaced VOC sensor
CM 3 - eMNose 5 bI3/22 reseated NH3 sensor to correct null values
IFF 1 -eMNose & H8/22 - both internal and external battery replaced, 11/30/22 replaced eMose
RHD 1 - eNose 8 11/30/22 replaced eMose
RHD 2 - eNose 9 11/30/22 replaced eMose

EVL 1 - eMose 10 11/30/22 replaced eMose
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Figure 17. Monitoring Module feature to view past data for selected parameters.
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Figure 23. Example of observed wind field model results in OMNIS.
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Figure 24. Example of observed odor model results in OMNIS.
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Figure 28. Example of a trajectory in path mode.
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Figure 103. VOC hourly, daily, weekly, and monthly cycles at SYM3 — eNose 3, SYM2 — eNose 4, SYM1 —
eNose 5.
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Figure 128. VOC Time series at RHD1 — eNose 8 and RHD2 - eNose 9.
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Figure 115. VOC time series at IFF1 — eNose 6 and IFF2 — eNose 7.
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Figure 152. Inversion strength diurnal and monthly cycles.
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Figure 157. Odor events during the study period.
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Modelling

Figure 160. Wind and
odor forecast models on
June 21, 2022, at 7am.
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Figure 161. Backward trajectory on June 21, 2022, at 7:00 am.

= Trajectories

220621-000014

104355 = 18 Jul 2022
mcwiliams@col.net
0720000 = 21 Jun 2022

Backirack Potential Odor Sources
I IFF
[ RIVERSIDE

3030872, -81.66742

O mapbox ; 5 1o 3 OoanSineiac Improve This s Mt

Completed

Particle Elevation o

e

Observation Time




Figure 162. Backward trajectory on June 21, 2022, at 7:30 am.
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Figure 164. piodoming
Wind and odor
forecast
models on

October 10, o i |
2022, at 8am. _ 10min
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Figure 165. Backward trajectory on October 10, 2022, at 7:30 am.
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VOC Data — October 10, 2022
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Conclusions

* The software platform was very useful in predicting when an odor
episode was occurring or about to occur, which assisted in assigning
resources as well as confirming sources after-the-fact.
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