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Team Organization

Advisors: Don Chmielewsk, IMyron Gottlieb  Sponsor: Zargent & Lundy

¢

Team Leader: William Fattermann

m

Prehiminarv Research Teams Extensive Research Teams
1. Ewvaporation Pond 1. Physical Team
- AngelaNgil) - Alex Ong (L)
B - Alex Ong - AngelalMg
- Danny Betssinger - Woosung Shin
1. Deep Well 1. Regulatory Team
- TWill Pattermann (L) - JTames Lai (L]
- James Lai - Danny Beissinger
- Mitchell Tsoda 3. Technological Team
3. Brine Concentrator - Sahar Ashrafi (L)
-  FRay Ballard (L) -  Eay Ballard
- Bahar Ashrafi - Catherine Latour
- Woo Sung Shin 4. Financial Team
4. Emerging Technology - Michell Isoda (L)
- Eoszs Hull (L) - Eoss Hill

- Catherine Latour

=

Final Teams

Final Presentation Team
-  ERay Ballard (L)

- AngelaMNg

- Wil Pattermann

- Eoss Hill

Final Report Team

- Sahar Ashrafi (L)

- Mitchell Isoda

- Catherine Latour
Poster Team

- Danny Beissinger (L)
- Woosung Shin
Brochure Team

- Alex Ong (L)

- James Lai
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nt & Lundy
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Fmdmg the time to do all research and
presentations
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- Communication among members
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Finding options for reusing and treating
discharge water
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— Size, capital cost and operating cost
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Resolutlon Deep wells are not
- a feasible solution for zero
discharge in Nevada —-- all
possible injection wells are
prohibited by Nevada law
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http://www.epa.gov/ogwdw/uic/pdfs/study_uic-class1_study_risks_class1.pdf



IPRO m-ﬁu PROJECTS PROGRAM

: «:é\gpo ram

1 Ver large surface areas
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SREI Ve 3y cheap compared
S too her technologies
— j’-tD maintain
5 e P
: 'Cons-
— Land consuming
— Threaten wildlife
— Low. feasibility
— Lining cost

http://tailings.info/images/pics/content/reclaimponds.jpg
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Brine Concentrator

Distributors

Deaerator
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Recirculation Compressor
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http://www.tundrasolutions.ca/files/casestudies/Deer%20Creek%20Paper%?20CIPC_06_16_05.pdf
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- Cons:

_— High capital Costs
— High maintenance costs

http://www.tundrasolutions.ca/files/casestudies/Deer%?20Creek%20Paper%20CIPC_06_16_05.pdf



IPRO mﬁu PROJECTS PROGRAM
Rexe rse O;mgé!‘(ﬂ@)

ehinition: Membrane .)"‘ tion system u ed to
separ:t" WeSUEESYSTENTHNC
flcs ,Iﬁ- sIudge

A
- l?.u:

- Mjm ﬂ mamtenance
= 40 o—(_SO‘/ of water
= recovery per unit
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~ — Low risk of
~_ malfunction
- Cons:
— High initial cost

— Membrane clogging

http://www.nayagara.net/images123/pictures/reverse%_200smosis%?20system.jpg
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MYESigneguation. .
Sount o water entermg evaporatlon rate = A

— Je,)rn of pond = 3 ft =

— _rea— 1.2° A(1+O 155*D) / + A
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s =Fo)t: .:De5|gn Cost
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’-f«"land area =

~ —drainage pump and pipef =

— primary 80 mil, geonet, =
and secondary 60 mil liners

— Bird netting; turtle & perimeter fencing

http://www.geosynthetic.co.uk/images/civil-engineering/large/Evaporation-lagoon-1.jpg
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~  — Capital Cost
— Materials

- — Labor
— |ndirect Expenses
— Construction Prices

— Contractor Expenses
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e C GHW

= eA[7.2223+0.8(In(PC))]
= 10,800*AA[0.55]
= Fd*Fm*Cb

Seider, Seader, Lewin Product &
Process Design Principles 2e, 1999
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(C "724 - 1000) x (AP )($/kWh)/(CR)(Ef)
(O 423)($/mA2)/CR-]-T
,ai operating cost = $SA + $E

’Total De5|gn Cost
— Capital

— Operating

— Installation

— Material /piping
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Case 5"

REVEISE OS 3fine concentrator =
5]3 280 924 $175,442,083
~ Evaporation Pond = $0
Interest
Rate:
12%
2104 gpm through APR,
Recycle System Life: 15

years
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Existing .
Evaporation Pond |
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Recycle/Reuse New Evaporation
Pond
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Case'Scenario 2

Reverg, ' EBrine concentrator =
‘3}; 160, 480 045 $133,239,424
B Evaporation Pond = $0

616 gpm to
existing Evap.
Pond

Interest
Rate:
1488 gpm through 12%
Recycle System APR,
Life: 15

years
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Existing .
Evaporation Pond |

Recycle/Reuse New Evaporation
Pond
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Case"Scenario 3

-

Case 3° ==
REVEISENOSIMOSIS = Brine concentrator —
569,218,907 $111,652,263

& Evaporation Pond = $2,292,282

616 gpm to existing
Evap. Pond

1191 gpm through IRr;ttzr'eSt
Recycle System 5T -
297 gpm to New APRO

Evap. Pond Life', 15

years
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Existing .
Evaporation Pond

< N\ Option 4

Recycle/Reuse New Evaporation
Pond
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Case"Scenario 4

1300 gpm through
Recycle System

616 gpm to
existing Evap. Pond

188 gpm to New
Evap. Pond

“Brine concentrator —
$119,689,985

Interest
Rate:
12%
APR,
Life: 15
years
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t case scenario is Case 3

F 'Reverse Osmosis recycle system to
“Ie 1191 gpm of wastewater

_—~E the original evaporation pond of 616
— .,.gpm and create an additional evaporation
- pond for 297 gpm of wastewater

Total Cost: $71,511,189
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