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Dynamic Modelling of Hydrogen Sulphide (H2S) in
Auckland’s Sewer System

Introduction
Why this project?

How can we tackle this issue?
What is being in place, can we do better?
What are the existing tool to make it better?

Set up a Water quality model
How to build a water quality model using MIKE+?

Discussion
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Problems related to generation of H2S in

sewers '
| | HoS MAY
« Corrosion of infrastructure BE PRESENT

Odour issues

Increased maintenance cost

Unsafe work environment

Modelling Symposium el St




H2S gas levels and typical exposure symptoms

L
O 0-10ppm Irritation of the eyves, nose and throat
w
Headache
Dizziness
10 - 50 ppm Nausea and ting
Coughing and breathing difficulty

Severe respratory tract wrritation
Eve trritation / acute conjunctivitis
Shock

Comvulsions

Coma

Death in severe cases

50 - 200 ppm
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How this H2S being created

H,S + 20, —» H,50, —» Corrosion

organic matter + bacteria + nutrient + others
Wastewater

Location of
H,S Oxidising
Bacteria

Anaerobic: Sulphate -> Sulphide
pressure mains and stagnant water

Anaerobic Environment: Hydrogen Sulphide (H2S) 4 WASTEWATER
Released = odour and corrosion problems \& anaerobic

conditions
S2-+2H*2H* + HS 2 H,S

50,2

M M Modelli
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How can we tackle this issue?

« Chemical dosing: Magnesium Hydroxide
Quantify randomly and perform at random locations.

» Hydraulic models

Can these models be applied to predict H2S in
the network? => Water Quality model

To develop a pilot model of H2S based on the
Whangaparaoa wastewater network hydraulic model
and demonstrate the ability of network models
to estimate H2S at different locations in the
wastewater network.
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How to build a water quality model

MIKE 1D - hydraulic calculations

MIKE URBAN (MIKE+)

Transport of pollutants in water phase by Advection-

I
Dispersion - -
MIKE 1D SWMM5
I
MIKE ECO Lab WATS template coupling to MIKE 1D
for Water Quality modelling D'Sprs'°”

Lab
WATS — Wasterwater Aerobic/Anaerobic Transformation in Sewers

* ® M ”
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MIKE ECO Lab WATS

Sulfide gas Oxygen
H2S
Iron + — 02
- mission Reaeration
dosing HSRE (REAE) Nitrate dosing
WATER PHASE
Fe+++ Oxidation N2y
COSU BOSU OXSB Energy |
v + Sulfide Maintenance
N Formation y (AXMA) :
CI:EFE J Fess Sulfide ¢ (HSFO) Sulphate Nitrate  |-----
Reduction | " "Men.cen, ! T 1 <A | | emnm2 77773
cuon H2S + HS- | S0,4,S, S:04 S_NO3 g
1 '
PRFE . i
Precipitation ® !
COz > coD !
3 Energy ! & |
M&'ﬂdﬁw Maintenance | | \‘_.___...-—--""""'-_""--.___.- 1
FeS MAEN | AXMA PR Hvdrolysis =~ H
e | Growth of o Fast \‘ !
Biomass ’ ____ANHF___| Fast 1 H
(aerobic) " Fermentable | RETIE hydrolyzable ‘I !
Heterotrophic | +AGBW, AGBF =~ ~~1- ] substrate S F - substrate X_S1 7 1
At | I [Ep—— !
Biomass  |le | _: 1 Fermentatior:l "—-‘"- = - :
— Aerobic processes X Hw and X Hf fA();(BW' :X?l : |l - FFEBW) : :
- - - Anoxic/anaerobic processes : ! FESEn @ :_ - "_ | Fermentation : Slowly - '
. Biomass By products S_A Do ] hvdrolyzable 1 '
H | (anoxic) 2 I’ ANHS b 1 '
: . ,__-.-”- // Hydrolysis substrate X_S2 : :
1 i Tem——— slow 1 |
1 f 'I 1
! 1 e e mm e __1
N ‘Biomass Decay. r
1 DEBM 1

[ ] [ ] A
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Setup X J Map X| WQ components | AD Dispersion | SWQ global data | SWQ advanced methods | MIKE ECO Lab state variables | g
General settings r2 o | E—r—— d ™ ORA
Hap confguraton BAAC>BANG OBR b=~ | & mrgethyer ~ [ S 0K I &K 20eomeo~ | @ T Q -l
€5 retmork W [Nensecion ~[ Ve E O OQO%OICIT I LY XEOA®~
Catchments
Water quality
# Wa components t
fﬁDUwamn
# swaQ global data
¥ 5WQ advanced methods
R MIKE ECO Lab templates == .
o MIKE ECO Lab state vanables MIKE ECO Lab templates o x
MIKE ECO Lahb forcings Identification 2
MIKE ECO Lab constants
[F- 0 Sediment transport D |ECOLABTempIate_2 | [ apply
E- Boundary conditions
B % Initial conditions
[t 1 Tables J Template file | Connections | Description |
[ 3 Calibrations
[ 17 Scenarios Templahe|m5tom (user spedified) v||C:\.DHI\MFOG‘H‘ISO1198‘!,22092020_Re5u|15Fr0mBerislav\.lat| |I| | Import |
[t~ o Result specifications
[~ 1 Simulation specifications Summary
----- Validation
D ~ | ALL ~ | Clear ows, 0 sel d
hin] Apply Template File name
» 1 |ECOLABTemplate_2 W Custom {user spedified) - C:\DHIWMFOG14480 1198122092020 _ResultsFrom|
2 |ECOLAETemplate_3 v Custom {user specified) + |C:\DHI'MFOG\44580115822092020_ResultsFromBerislavYatest_OK\Run_ForceReleaseZero_TwoECOLA
— v
L] 1.0 20 3.0 4.0 3.0
- e
| [
Setup | layersandsymbels  Results : 1750061816, ¥: 5955382.955 [Meter] Map scale: 95956.467
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ﬁ MIKE Zero - [H25_module WATS2013_latest.ecolab] - O X

P j= File View Window Help - 8 X

(rm B P rm

!

- Temperature
-¥%_Fel2
-X%_Fe3d
-X%_FeS5
H-Constants
H-Faorcing

H- Auxiliaries
-] Processes
- AGBW1
- AGBW2
- AGBW3
- AGBF1

- AGBF2

- AGBF3

- MAEM

- MAEN_S
-~ MAEM_X
- AEHF

- AEHS

- FEBWW

- CO5sU
-HSRE

- AXBW

- AXBF

- AXMA

- AXMA_S
- AXMA_X
--DEBM

- BOSU

- CISE
-HSFO
--REFE

..& M halznes

Processes
Visibility group | any Level | all expand fAEl % + +
Mo.  Symbaol Expression Description
4 AGBF 1 ¥_HEf(1-¥_Hf) *5_5/(K_Sf+5_5) *k_half * POWNMAX(D, 5_0),0.5) = A_wp/V * ftemp_alphaf Aerobic growth in biofilm
5 AGBF2 -AGBF1fY_Hf Aerobic growth in biofilm for S_F and 5_A calculation
6 AGEF3 {(1-y_Hf)fy _Hf)*AGEF 1 Aerobic growth in biofilm for 5_0O calculation
7 MAEN q_m *fsat1_S0 * X_Hw * ftemp_alphaw Maintenance energy requirement {aerobic)
8 MAEN_S IF ((5_S = 0.5), MAEN, 0) Maintenance energy reguirement (aerobic) for readily biodegradable substrate
9 MAEN_X IF ((5_5 =0.5), 0, MAEN) Maintenance energy reguirement (aerobic) for heterothophic biomass
10  AEHF k_h1*f 51 *fsatl SO *f_BW_E_a * ftemp_alphaw Aerobic hydrolysis for fast hydrolyzable substrate (X_51)
11 AEHS k_h2=f 52 *fsatl_50 *f BW_E_a * ftemp_alphaV Aerobic hydrolysis for slow hydrolyzable substrate (X_52)
12 ANHF n_fe *k_h1*f 51 *fsat2_S0O *Anox_sat2* f BW_E_an * ftemp_alpha Anaerobic hydrolysis for fast hydrolyzable substrate (X_51)
13 ANHS n_fe *k_h2 *f_52 * fsat2_S0 *Anox_sat?* f_ BW_E_an * ftemp_alphaw Anaerobic hydralysis for slow hydrolyzable substrate (X_52)
14 FEBW q_fe *S_Fj(K_fe+5_F) = fsat2_SO ®Anox_sat2® f_BW_E_an * ftemp_alphaW Fermentation in bulk water and biofilm
15 COosu 24 FSIcHPOWMAX(D, SulfideDis), n 1)) *POW MAX(D,5_0),n2)*ftemp_alpha\ Chemical oxidation of sulfide
24 *0.69 = (140, 17*POW(Fr, 2)) * POW(ABS(Slope®u),(3/8)) *j * SulfideDis / d_m * ftemp_alphaT Sulfide release to gaseous phase
17 REAE IF (Rel_Depth ==1.0) THEM 0 ELSE alpha_reae™_La * (beta_reae™5_Os - 5_0) *ftemp_alphaT Reaeration
18 AXBW ifK_Sw+5_5 <=0 then 0 else (my_h_NO35(5_S/(K_Sw+5_5))%anox_sat1*fsat2_SO*N_Hw*ftemp_alphaw) Anoxic bio mass growth in bulk water
19 AXEBF k_half_NOZFPOoW(MAX(D, S_NO3N),0.5)*2.86%Y_Hf NO3/(1-¥_Hf_NO3)*™s_s/K_sf+5_5)*fsat?_sS0*A_wp/v*ftemp_alphaf Anoxic bio mass growth in biofilm
20 AXMA g_m_MO3%Anox_sat1®feat2_SO*X_Hw*ftemp_alphaw Maintenance energy reguirement (anoxic)
21 AXMA_S IF ((5_5 = 0.5), AXMA, O) Maintenance energy reguirement (anoxic) for readily biodegradable substrate
22 AXMA_X IF ((5_5 = 0.5), 0, AXMA) Maintenance energy requirement {anoxic) for heterothophic biomass
23 DEBM d_H_ana*fsat2_sSO*Anox_sat2™%_Hw*ftemp_alphaV Decay of biomass
24 BOSU 24 FSIbS(PowW MAX(D,SulfideDis), n 1)y *POW (MAX ([0, (S _0)),n2) *ftemp_alphaw Biological oxidation of sulfide
25 (QXSB 2995 ToxPOW(MAX (0, SulfideDis) 0. 5)* POWMAX(0,5_0),0.5)* A_wp /N ftemp_alphaf*fSIIb_pH Oxidation of sulfide in biofilm
26 HSFO 24 = 5" POWMAX (D, (S_F+5_A+X_51)), 0.5) *fsat2_SO*Anox_sat2®Anox_sat3™ A_wp/V = ftemp_alphasf H25 formation
27 REFE K_Fed *¥_Fe3 Iron+++ reduction to iron++

28 5_0_balance

23 5_F_balance

30 S_A_balance

31  ¥_Hw_balance
¥_51_balance
¥_52_balance
PRFE

5_II balance
S_MO3M_balance
37 5_5045_balance
33 HSR

39 H2SR_Abs

40  Fe?_balance

41 Fe? halance

i

MAX{-5_0 * 85400/dt, { -AGEW 3-AGBF3-MAEN-1/Rowc*COSU-1/Rowb *BOSU-1/Rowb *0XSE +REAE))

MAX{-5_F * 85400/dt,{ AGBWZ-+AGBF2-1/Y_Hw=AXBW-1/Y_Hw AXBF-MAEN_S-AXMA_S +AEHF-+AEHS +ANHF +ANHSFEBW-2*HSFQ))
MAX{-5_A *86400/dt,{ AGBW2+AGEF2-1/Y_Hw=AXEW-1/Y_Hw=AXBF-MAEN_S-AXMA_S +AEHF +AEHS +FEBW-2"HSFQ))

MAX(-¥X_Hw = 86400/dt, { AGBW 1-+AGEF 1+AXBW -+HAXEF-MAEN_X-AXMA_X-DEBM))
MAX{-X_51 * 85400/dt, -AEHF-ANHF-2*HSFC)

MAX{-X_S2 * 85400/dt, { -AEHS-ANHS +DEBM))

if((_FesT_calc < K_FeST), Prec_rate , 0)

MAX(-5_II* 86400/dt, (PRFE + HSFO-COSU-BOSU-OXSE-HSRE])

MAX(-5_NO3N = 86400/dt,( ~1={1-Y_Hw_NO3)/{2.86™_Hw_NO3)=AXEW-1%{1-Y_Hf_NO3)/(2.86%Y_Hf_NO3)*AXEF-1/2.86=AXMA))

MAX(-5_5045 = 85400/dt, (-HSFO+C0SU+B05U+0XSE))
HSRE™V jdx
HSRE*V

MAX{-X_Fe2 *86400/dt, if(pH < 8, REFE - (-2.2823 *pH + 20)* PRFE, REFE - Fe_mw/5_mw = PRFE))

MAX(-X Fe3 * BAR4NNIAt. -RFFFY

Dissolved oxygen balance

Fermentable and readily biodegradable products balance
Fermentation products balance

Heterotrophic active biomass in water phase balance
Fast hydrolyzable substrate balance

Slowly hydrolyzable products balance

Iron predpitation

Total Sulfide (H25 +HS-) balance

Mitrate balance

Sulfate balance

H25 release per meter

H25 release per volume

2-valent iron balance

F-walent iron halance




Setup X J Map X| WQ components | AD Dispersion | SWQ global data | SWQ advanced methods | MIKE ECO Lab state variables | g
General settings r2 o | E—r—— d ™ ORA
Hap confguraton BAAC>BANG OBR b=~ | & mrgethyer ~ [ S 0K I &K 20eomeo~ | @ T Q -l
€5 retmork W [Nensecion ~[ Ve E O OQO%OICIT I LY XEOA®~
Catchments
Water quality
# Wa components t
fﬁDUwamn
# swaQ global data
¥ 5WQ advanced methods
R MIKE ECO Lab templates == .
o MIKE ECO Lab state vanables MIKE ECO Lab templates o x
MIKE ECO Lahb forcings Identification 2
MIKE ECO Lab constants
[F- 0 Sediment transport D |ECOLABTempIate_2 | [ apply
E- Boundary conditions
B % Initial conditions
[t 1 Tables J Template file | Connections | Description |
[ 3 Calibrations
[ 17 Scenarios Templahe|m5tom (user spedified) v||C:\.DHI\MFOG‘H‘ISO1198‘!,22092020_Re5u|15Fr0mBerislav\.lat| |I| | Import |
[t~ o Result specifications
[~ 1 Simulation specifications Summary
----- Validation
D ~ | ALL ~ | Clear ows, 0 sel d
hin] Apply Template File name
» 1 |ECOLABTemplate_2 W Custom {user spedified) - C:\DHIWMFOG14480 1198122092020 _ResultsFrom|
2 |ECOLAETemplate_3 v Custom {user specified) + |C:\DHI'MFOG\44580115822092020_ResultsFromBerislavYatest_OK\Run_ForceReleaseZero_TwoECOLA
— v
L] 1.0 20 3.0 4.0 3.0
- e
| [
Setup | layersandsymbels  Results : 1750061816, ¥: 5955382.955 [Meter] Map scale: 95956.467

NEW ZEALAN

Modelling Symposium MocelngGoe | Water




Moael Type Fl | Manage views Fl Lalonal rl

Setup 2 x| | Map x| Sedmentfractons | MIKEECOLab templates | M
1 g eortonaen QA< > @R A% OFBR U=~ St | B SOV I @K Ioconmeoo - ] Q -1l
252:“\'0* v New selection  ~| Vs = B O 0 Vi 0 CE _@ D J‘. "I,l X OHA D~ WQ components MIKE ECO Lab state variables
atchments 5 .
Water quality Identification Identification
A oD |po D |ECOLABComponent_15 | MIKE ECO Lab template ECOLAETemplate_2
o 5WQ advanced methods - -
# MIKE ECO Lab templates WQ component global data Variable assignments | Description
« MIKE ECO Lab state variables
Type |Pollutant ~| State variable 5F
5 i} WQ component SF b
Sediment transport MIKE ECO Lab fordngs o x [ | |[‘|h] Q compo | |
ST model Identfication Conversion factor | 1|
o Sedimert fractions
Boundary condttions ID |ECOLABFordng_8 MIKE ECO Lab template ECOLABTemplate_2 D ~ | ALL ~ | ay
Initial conditions | I I]D ~ IALL VI Clear [ ] [ ] 1/28 rows, 0 s
Tables ) Decay [h] Type
Calibrat 3 0 | Pollutant D MIKE ECO Lab template State variable WQ component  Conversion factor Descripti
alibrations Fordi - M
Scenarios orang | Desaription i olais . b1 |ECOLABCompenent_15 ECOLABTemplate_2 5 F SF 1
Result specifications Fordng Bed Area \ 0 | Pollutant . 2 |ECOLABComponent_16 |[ECOLAETemplate_2 S_A SA 1
Simulation speciications o . 3 |ECOLABComponent_17 |ECOLABTemplate_2 X_Hw XEW 1
Walidati .
siaation ® Constant (O Time series ” o [Polatant . 4 |ECOLABComponent_18 |ECOLABTemplate_2 X 51 ¥s1 1
MIKE ECO Lab - I - ”E x x52 L
Value | 100000 File e 0o 1
Identification
Tter Totalsulfide 1
D MIKE ECO Lab template | ECOLABTemplate_3 NO3 1
504 1
I]D VIALL VI Clear I £ i
i= Temperature 1
D MIKE ECO Lab template Fordng m Feo 1
» 1 |ECOLABFordng 8 |ECOLAETemplate_2 Bed_Area Fe3 1
2 ECOLABFordng_9 |ECOLABTemplate_2 F_Area Constant ID a Fes 1
3  |ECOLABForcing_10 |[ECOLAETemplate_2 Rel_Depth Global value | 0.013| g~(0.5)m~(0.5) hA[-1) sF 1
4  |ECOLABForcing_11 |[ECOLAETemplate_2 Slope SA 1
5 |ECOLABForcng_12 |ECOLAETemplate_2 Surface_widt] XBW 1
6 |ECOLABForcng_13 |ECOLABTemplate_2 u |]D Vlg,u_ "I Clear [] 1/122 rows, 0 selected 51 1
) 7 ECOLABForcing_14 | ECOLAETemplate_2 Vraw e X532 1
D MIKE ECO Lab template Constant ID Global value Description
8 |ECOLABForcing_15 |ECOLAETemplate_3 Bed_Area
b1l ECOLABConstant_126 |ECOLABTemplate_3 a 0.013
9 ECOLABForcing_16 |ECOLAETemplate_3 F_Area
2 |ECOLABConstant_127 |ECOLABTemplate_3 a0 3E-10
10 |ECOLABFordng_17 |ECOLABETemplate_3 Rel_Depth
3 ECOLABConstant_128 |ECOLAETemplate_3 alpha_f 1.05
11 |ECOLABFordng_18 |ECOLAETemplate_3 Slope
4 ECOLABConstant_129 |ECOLAETemplate_3 alpha_reae 0.95
12 |ECOLABFordng_19 |ECOLABTemplate_3 Surface_widt]
5 ECOLABConstant_130 |ECOLAETemplate_3 alpha_sf 1.03
13 |ECOLABFordng_20 |ECOLABTemplate_3 u 'o 30 4.0 5.0
6 |ECOLABConstant_131 |ECOLABTemplate_3 alpha_T 1.024 e
T 7 ECOLABForcing_21 |ECOLAETemplate_3 Wraw
Setup Layers and symbols Results 7 ECOLABConstant_132 |ECOLAETemplate_3 alpha_w 1.07
8 ECOLABConstant_133 |ECOLAETemplate_3 beta_reae 0.86
Database validation done. - s 1 2 e — . -
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Initial Conditions of the H,S Model

WQ Components
SF
XBW XS1 XS2
Temperature SA Fermentable A
DO (in waste S04 H |Fermentation| and readil active Fast Slowly Total
Boundary type - . J biomassin | hydrolyzable | hydrolyzable COoD
water) products |biodegradable
water phase | substrate products
products
1 2 3 L 5 6 7 8 9 5+6+7+8+9

mg/I Deg C mg/| mg/I mg/| mg/| mg/| mg/| mg/|
Storm runoff 10 15 0 7 0 0 0 0 0 0
Catchment discharge
PE-based; diurnal; 8 25 150 7 25 50 67 202 477 821
wastewater
Catchment discharge
area-based: constant; 8 15 0 7 0 0 0 0 0 0
baseflow
Network load
Trade waste; geocoded: 8 25 150 7 25 50 67 202 477 821
loadpoints
Network |cad 8 25 150 | 7 25 50 67 202 477 821
Millwater; single inflow

Modelling Symposium (i) woseing gro | Water s




Technical model set up - Simplification

- Rising mains needed to be modelled

- Model simplification to improve stability and decrease the computation
time
- Water Quality calculation are time and space consuming
due to the advection-dispersion equation
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Risk Mapping - Max Total H,S Release

bR

¢ nip Station |}
T !

I\'_";" £ )L
Pump Station
Pump Station

A Army Bay Treatment Plant
RISING_MAIN

NEW ZEALAND ==
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Risk Mapping - Max Total H,S Formation

-~

‘ egend

B Pump Station
A Army Bay Treatment Plant

NEW ZEALAND ==

Modelling Symposium veseing o | Water s



H,S Model Results

H,S release per meter of pipe in the rising main downstream of Stanmore PS

Hobbs Bay Was tewater Pump Station

<77

p.
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H,S Model Results

H,S formation in the rising main downstream of Stanmore PS

Hobbs, Bay Was tewater Pump Station

VAN
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H,S Model Results

Longitudinal profile from Stanmore to Hobbs PS — Rising main until node 27658236.
H,S release per meter (g/m) at 7 pm.

7 MOUSE Longitudinal Profile — O Py
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H,S Model Results

Longitudinal profile from Hobbs PS to WWTP — Rising main until node 27672040.
H,S formation per meter (g/m) at 9 am.
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HZS release per meter (g/m) at 2 pm. Longitudinal profile from Hobbs PS to WWTP — Rising main until node 27672040.

1 MOUSE Longitudinal Profile — ) =
File Zoom Format Export
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H,S formation per meter (g/m) at 9 am. Longitudinal profile from Hobbs PS to WWTP — Rising main until node 27672040.
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Qualitative comparison between H,S measured (ppm) and H.,S release
per volume in gravity pipe upstream of Hobbs PS.

H2S release per volume (g/day) in model results VS H2S measure d at HOBBS PS
250

200 J

150

| g

12/01/ 2017 000 13/01/2017 0:00 14/01/2017 0:00 15/01/2007 000 16012017 0:00

—H251) 175 release per valume |g/day] - Pipe 1D 295182480
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Dosing Scenario
Result of Magnesium Hydroxide [Mg(OH),] Dosing — Increase in pH

120

100 A

80 -

60 - —i— % H32S(aq)
% HS™

e Chemical dosing was simulated
A by increasing pH from 7 to 9

20 4

PERCENT OF DISSOLYED SULFIDE

0 -4

0 10 14

71
pH OF WASTEWATER

Distribution of Sulfide Species at Selected pH Values at 20°C

pH 7.0 75 8.0 8.5 9.0
H,S (%) 51 25 9 3 1
HS™ (%) 49 75 91 97 99

In MIKE ECO Lab, chemical dosing is possible with Nitrate and Iron
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Sites for Chemical Dosing — Orewa PS and Stanmore PS

Army Bay Treatment Plant, ()
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Army Bay Troatment Plant, ()

,S Model Results
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Base simulation Orewa Dosing simulation Stanmore Dosing simulation
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Discussion — Model outputs

H,S model results provided insight into the following:

»Where is sulphide being formed in the network? — Water, nutrient - Anaerobic , -

Water age

»Where will the release happen - identify critical location in the network? — potential

air availability, velocity of the flow/steepness of slope
»Where it is possible to decrease the release of the H,S?

»How much does the dosing impact the release of H,S?
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Summary of Results — Model efficiency

- H,S model at network scale is possible.
- H,S in gas phase results can be visualized spatially across the network.

- Chemical Dosing (Magnesium Hydroxide) can be modelled and assess it's

efficiency

- Limitation: input data
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Recommended Monitoring Campaign

Constituents to Period Sampling Comment
be monitored interval
Flow 2-7 days 15 min Flow at same sampling interval as the WQ

parameters listed below
Total COD 2-7days 60 min

Filterable COD 2-7days 60 min
Dissolved Oxygen @ 2-7 days 15 min

pH 2-7 days 15 min

Temperature 2-7 days 15 min

Total dissolved 2-7 days 15 min

sulfide

H2S in liquid 2-7 days 15 min

S04

Free Iron 2-7 days 15 min Required only if dosing. However, it is

preferred that any dosing is turned off
during measuring campaign

NO3 2-7 days 15 min Required only if dosing. However, it is
preferred that any dosing is turned off
during measuring campaign

[ 3 ® .
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Recommendations

»Monitoring campaign
»Ventilations
»Pumping Regime Optimization

»Dosing
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Conclusion

Model able to predict formation and release of H2S => H2S risk maps
No need to export to another model
Result viewing made in MIKE platform MIKE+

The model supports the assessment of mitigation options
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Thank you!
Questions? Patai?
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