RivERSiiE Wastewater Reuse for Agriculture: Development of a Regional Water Reuse

VER

Decision-Support Model (RWRM) for Cost-Effective Irrigation Sources

Quynh Trant, David Jassby?!, and Kurt Schwabe?
IDepartment of Chemical and Environmental Engineering, 2School of Public Policy, University of California, Riverside, CA 92521

Modeling Methodology _ Nutrients

= Wastewater Reuse Facts AS — Activated Sludge Plant Table 1. Nutrients supplied
e California (since 1890) MBR — Membrane Bioreactor Influent
v' Agricultural water use: 35-45 MAF per year &FF__?\;?:r‘;'f?Irtg'tti;a;ion I Nutrients supplied via...
v' Treated wastewater: 5 MAF peryear UF — Ultrafiltration Primary Blended wastewater under... Blended wastewater under...
v Current wastewater reuse: 450-580 thousand AF per year NE — Nanofiltration Screening | Synthetic
* lIsrael (Since 1948) RO — Reverse Osmosis l l l Synt.h.etlc Scenario | Scenario | Scenario | Fertilizer | Scenario | Scenario | Scenario
v' 75% of wastewater is reused for agricultural irrigation Fertilizer A B C Alone A B c
 Australia (since 1990s) AS MBR Alone
v 10% of water used in mainland capital cities is reused for (kgiayr) | ©OMe | kahe | (kgha- | (kgiha- | (kgha- | (kgha- | (kgrha-
toilet flushing and landscape irrigation ; d " " & " d d
GF
o | 100-400 | 0.88 1.32 2.00 | 98195 | 1.37 2.20 3.12
" Wastewater Reuse for Irrigation I ] l l vome | 331 | a7 | 17 | a0 | 100 | 201~ | 317
* Cost reduction in synthetic fertilizers - i o - eman || s - p— o - e | e
Table 2. Cost saving on synthetic fertilizer
* Suitability for Irrigation v v ! v Y v v ! v Y Y
v Salinity NF RO NF RO GF NF RO NF RO NF RO Synthetic fertilizer cost Costs Synthetic fertilizer cost
v" Heavy metals | | | | Costs from savings under... from savings under...
v Pathogens ' : l : l SSUUTIR T : . . . ' S Synthetic
v Potential PPCPs and EDCs Disinfection (UV, Cl. O3) Fertilizer | Scenario | Scenario | Scenario Eertilizer Scenario | Scenario | Scenario
(TERJ;?I/II)F-NF (TER;?;I)F-RO (TEIi;fa-ili)F-NF UERtEif RO (TERT train)  (MF-NF train) (MF-RO train)  (UF-NF train)  (UF-RO train) (MBR-NF train) (MBR-RO train) Alone A B C Alone A B C
($/ha-yr) | ($/ha-yr) | ($/ha-yr) | ($/ha-yr) ($/ha-yr) | ($/ha-yr) | ($/ha-yr)
($/ha-yr)

Figure 2. Different treatment train processes corresponding to different GAMS treatment systems
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