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Figure S1. GaBi process flow diagram of the case study in Doha
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Figure S2. GaBi process flow diagram of the case study in Miami
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Figure S3. Raw water treatment plant configuration for Doha case study
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Table S1. Building details and assumptions for Doha case study

Building Summary

Annual Energy

Energy use intensity (EUI): 57 Btu/ft?/year
Electric: 183,491 kWh

Fuel: 1,004 Therms

Annual peak demand: 48.6 kW

Annual Electric End Use

17.6%

252%——

Pumps & Aux 0.8%
Fans 99%

M space Cooling 46.5%
Misc Equip 25.2%
M Lights 17 6%

Annual Fuel End Use

'— 24%

97.6%

M Space Heating 2.4%
Hot Water 97 6%

Assumptions

Average lighting power density: 0.70 W/ft?
Average equipment power density: 1.0 W/ft?
Specific fan flow: 0.8 cmf/ft?

Specific cooling: -1ft2/ton

Total fan flow: 9,608 cfm

Piping: Generic

Pump: CV HW pump

Hot water boiler efficiency: 80%
Boiler capacity: 526,764 Btu/hr
Pump flow: 26 gpm

Hot water demand: 25,550 Btu/hr
Air conditioner components:

0.25” wg static CV duct system,
Cooling capacity: -199,998 kBtu/hr
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Table S2. Building details and assumptions for Miami case study

Building Summary

Annual Energy

Energy use intensity (EUI): 53 Btu/ft?/year
Electric: 164,732 kWh

Fuel: 1,108 Therms

Annual peak demand: 38 kW

Annual Electric End Use

~0.9%
19.6% 10.1%
41.3%
281%——

Pumps & Aux 0.9%
Fans 101%

M Space Cooling 41.3%
Misc Equip 28.1%

W Lights 196%

Annual Fuel End Use

’— 1.4%

98.6%

B Space Heating 1.4%
Hot Water 98.6%

Assumptions

Average lighting power density: 0.70 W/ft?
Average equipment power density: 1.0 W/ft?
Specific fan flow: 0.8 cmf/ft?

Specific cooling: -1ft?/ton

Total fan flow: 9,598 cfm

Piping: Generic

Pump: CV HW pump

Hot water boiler efficiency: 80%
Boiler capacity: 532,543 Btu/hr
Pump flow: 27 gpm

Hot water demand: 25,533 Btu/hr
Air conditioner components:

0.25” wg static CV duct system,
Cooling capacity: -199,998 kBtu/hr

Page S5




Table S3. Energy and chemical-use data for wastewater treatment plant, Doha

Value Unit
Specific energy consumption 0.9051 kWh/m? treated water
Chlorine (Cl) 0.0047 kg 100% Chlorine/m? treated water
Sodium Hypochlorite (NaOCI) 0.0253 kg 100% Sodium Hypochlorite/m? treated water
Sulphuric Acid (H2S0.) 0.0013 kg 100% Sulphuric Acid/m3 treated water
Sodium Hydroxide (NaOH) 0.007 kg 100% Sodium Hydroxide/m3 treated water

Table S4. Raw water treatment plant data for Doha case study

Plant data Value Unit
Capacity 15 MIGD
Gain ratio 8.21
Tube configuration Cross-tube
Number of effects 19
Steam flow 328.06 t/hr
Wiater (ground water) hp 12 Aeration e l
Shudge (worst case W
Fraction sand/- charcoaifitration p e scenario-thermoplast)
l | T E
I l Shudge from water work
T p @ Sand- and P
- - - ——— charcoalfiraton Activated carbon .
— ) S
—) —
Municipal waste 2 ——l
Caldum hydroxide | 3
4 (Ca(OH)2; dry; slaked ime)
Softening- fraction pie 17
Decarbonization pl®
Siceous sand (gran size 0/2) (@
Dsnfecton-fraction pi®
Gravel (gran size 2/32) ° - m P>
Chiorination p:p F I Ciine
¢ Sodum hypochiorite
sokubon
Thermal energy from e Waterwork - |
natural gas T cormb:n energy Np — e Pekioo wetcs precuckn o 4 Product xie
Diesel mix at refinery ] -~
Blectricty grid mix o
Ught fuelod atrefinery B \Waste water treatment 9
(contains organic and
inorganic load)

Figure S4. Process flow diagram for groundwater treatment for Miami case study (from GaBi database)
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Figure S5. System boundary for FRCC electricity grid mix (from GaBi database)

Table S5. Modelling data for FRCC electricity mix for Miami, Florida (from GaBi Database)

Emission factors for power plants > 50 MW USFRCC
Hard coal Blast furnace gas Natural gas Heavy fuel oll (HFO) Biomass Biogas
CHP No CHP CHP No CHP CHP No CHP CHP No CHP CHP No CHP CHP No CHP
CO2 [kg/TJ fuel inpul] 90,761 90,629 na| 112791 68,857 57,143] na 74,120} 99,033 95741 54,578 54,57
CO [kg/TJ fuel input] 291 291 na 354 37| 37| na 17.5) 300.0) 300. 150 150.
SO2 [kg/TJ fuel inpul] 784 1415 na 751 394 37| na 16.7] 795| 3 3
[NOX [ko/TJ fuel inpul) 965 655 na 29| 356) 139 na 3039] 257 31 64 430
|In electricity data sets average efficiency (%] 433 355 na 473 525 508 na 29.0) 612 22 32 30,
In eleciricity data sels_average eleciricty share [%] 634 100.0 na 100.0 67.9) 100.0 na 1000 131 100.0 730] 100,
In electncity data sets: grid/distribution losses related 1o <1kV electricity supply [%)] 50 50 50 50 50 50
In eleciricity data sets: grid/distribution losses related to 1-60kV electricity supply [%] 19 19 19 19 19 19
In thermal energy data sets_ thermal eficiency heat plant [%] 1000 1000 100.0 1000 1000 100.0
In process steam data sets: thermal eMciency heat plant %] 850. 900. 950 850. 900; 950 850. 900, 950 850 900 950 850, 900, 950 850. 900. 950
g .
Electricity Mix — US FRCC - 2014
0.38% __ 0.10%
0.11% = Nuclear
0.87%
» Lignite
» Hard coal
» Natural gas
= Fuel oil
= Biomass solid
¥ Biogas
* Hydropower
Wind power
Photovolataic
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