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NOTES:
1. Initial conditions based on




Lime Softening at Palo Verde  caon),  Na,co, +co, H,50, + NaClO

Input Water
Aug.
Temp, °C 30
pH 7
TDS [all in mg/L] 1540
Chloride 420
Sodium 350
Sulfate 169
Calcium [as CaCOs] 210
Alkalinity [as CaCOs] 163
Magnesium [as
CaCOs] 125
Silica 17
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Blowdown Triggers [ppm]
and Why?

TDS 30,000 Air permit

Mg 750 Silica scale
Cl 12,000 Corrosion
Ca 2,500  CaCO; scale
Silica 155 Silica scale

Sulfate 9,000  CaSO, scale
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Increasing CoC’s saves ~ 1% of water

BLOWDOWN (MGD)

CoC = Cycles of
Concentration before
blowdown

Increasing CoC’s can save > 20%
pond footprint
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Parameterization of Mod:zilla

Alternate Water Sources
Capital Expenses for Infrastructure

0&M Costs :l LCOW;, |: _

Supplemental Treatment Cost T AR el
Water Source Cost Data (S/AF)
Water Chemistry — [X;], [Xs,], - [Xsn]

Storage (and Recovery)
Capital

Oo&M

Treatment Cost

Solids Processing and Disposal

Base Model Inputs

Atmospheric: T-DB;qy.p,) (M+SD), RH 1oy 1) (M+SD) - °F
Atmospheric Scaling Factor: (+/- °F/Yr)

SROG Effluent Contract Cost Data (S/AF)!

SROG Effluent Baseline Chemistry — [Xs;], [Xso], - [Xen]
SROG Effluent Chemistry Component Scaling Factors
Tolleson Effluent Contract Cost Data ($/AF)

Tolleson Effluent Flow Rate ($/AF)

Tolleson Baseline Chemistry — [Xa], [Xazl, - [Xan]

Model Output

Total Annual Cooling Water Cost ($/MWhr) it
Total Annual Generation (MWhr) ¥, Yy
Total Annual Revenue (S)y

o 17N
Averaged lifetime LCOW

WRF Processing Cost - Fixed — ($/AF) b Option Plant Time to Time to Lifetime Lifetime
WREF Chemicals (Ca0, Na,COs, CO,,H,50,, Cl,) ($/ton) Reservoir Str DR1% | DR10%
WRF Processing Cost - Variable — ($/AF) ) -
Power Cost ($/MWhr) Inventory / Chemistry 2020 60 45 9.6 12.3 400
2020 80 4.5 9.6 12.5 410
Planned / Unplanned Operation Dispatch (t, RTP)
2022 80 4.6 9.9 11.6 494

Planned Outage (t)

Initial Evaporation Pond Level (each pond/sub-pond) — (ft)
Cooling Tower Efficiency

Simulation start date: MM/DD/YYYY

Option start date: MM/DD/YYYY

Plant Life (yrs)

Supplementary Output (Hourly)
Water Consumption Rate
Atmospheric Emissions

Evap Pond Level/Concentration/ Evap Rate
Electrical Net Generation

Cooling Evaporation
Towers Ponds

Alternate Steam
Cooling Condenser

1. Effluent cost data to include annual non-usage penalty
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WATER USE RESULTS Choose Comparison: [Current Run =1

et e i v l a ; i Sam pIe Outputs

i
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| Example: Side-stream RO of

i I'f |‘|H

g

Baseline Evap Rate [Gal/min] Baseline BD Rate [Gal/min]
cT1 cr2 cT3 Reactor Running AVG cr1 cr2 cT3 Reactor Running AVG
Unit 1 0.00 0.00 0.00 0.00 13,576.73 Unit 1 0.00 0.00 0.00 0.00 527.76
Unit 2 0.00 0.00 0.00 0.00 13,885.51 Unit 2 0.00 0.00 0.00 0.00 540.11
Unit 3| 5,197.48 5,197.48 5,197.48 15,592.45 14,281.80 Unit 3 172.84 172.84 172.84 518.52 556.80 ’
Total Evaporation:  3,357,540.76 AF | Total AVG: 41,744.04 Gal/min Total Blovdown: 130,676.14 AF Total AVG: 1,624.67 Gal/min
Comparison Evap Rate [Gal/min] Comparison BD Rate [Gal/min]
cra cr2 cra Reactor Running AVG cr1 cr2 cra Reactor Running AVG
unit1[ 0.0 0.00 0.00 0.00 13,598.66 unit1|  0.00 0.00 0.00 0.00 528.70
Unit 2 0.00 0.00 0.00 0.00 13,908.08 Unit 2 0.00 0.00 0.00 0.00 541.09
Unit 3| 4,906.10 4,906.10 4,906.10 14,718.29 14,305.66 Unit3| 155.98 155.98 155.98 467.94 557.82
Total Evaporstion:  3,363,099.28 AF | Total AVG: 41,812.39 Gal/min Total Blovdovm: 130,914.84 AF Total AVG: 1,627.61 Gal/min - - - =
> FINANCIAL RESULTS - NPV (Simulation Lifetime Totals)
< RETURN MAKEUP, 91ST, TOLLESON 3>  rooverce (1) |
WRF Cost Net Present Value Net Present Value Cost
s -
Comparison
Current Run 464,545,811.32 §
Evap 1A =
EVAPORATION POND RESULTS - Volume Pond
Ref Run 1 444,369,689.83 §
400,000,000
Pond Water Volume [AF] Plant Lifetime Ref Run 2 0.00 %
2,500 2
\/W\.\[’“’N‘ Cooling Costs Ref Run 3 0.00 $
20004 Ref Run 4 0.00 $
Ref Run 5 0.00 §
1,500
— Capacity 300,000,000
“iotan fe In Current Dollars for Year 2018
+ ool — Ret Run
X, Discount Rate 10.20 %/y
= \
\"~ N pecp SS= i ‘
) Unit 1 82.00
Jan 1, 2018 Jan 1, 2023 Jan 1, 2033 Jan 1, 2038 Jan 1, 2043 Jan 1, 2048 Jan 1, 2083 Jan 1, 2058 Jan 1, 2063 200,000,000 Plant Life Unit 2 81.00
Total Water Volume [AF] Unit 3 80.00
/
Choose Baseline: Ref Run 1 -
100,000,000 Choose Comparison:
/ Lifetime NPV Savings
/‘
) ) ) ) X , iy l,O [ R T ST SR S G [N A7 S W S 0T SIS = (8 VMNP he S NPT SR T SO SR I IS S SIS [ VS S L
Jan 1, 2018 Jan 1, 2023 Jan 1, 2028 Jan 1, 2033 Jan 1, 2038 Jan 1, 2043 Jan 1, 2048 Jan 1, 2053 Jan 1, 2058 Jan 1, 2063
A w0 SRMBST RUAAZ BRI AU Rerfum § PaloVerde
oVerde:
Blowdown is currently allocated to the various ponds proportional to the pond's remaining b R
capacity. In other words, if Pond 1A has the ability to receive twice as much water as Pond 1B Sand Sande
before reaching the pond's maximum holding capacity, then the blowdown rate directed to Pond @ National RETURN NPV SAVINGS aboratories
« RETURN 1A will be twice as high as that directed to Pond 1B. INFLUENT Laboratories




