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Accelerated Evaporation Systems(AES)
Water Volume Reduction Management
Operational, Remedial and Closure

MEGA-Drain®



24,000,000

85

Land Based Nozzle Ejector Evaporator System
(Technology is re-purposed snow making machines used in ski resorts)

85

24,000,000

Pond Footprint Area (in Acres)

Gallons (US) Evaporated

Days of Duration

Units Used

Evaporation Per Unit Per Day (US Gal)

Total kWh Used

Capital Cost Per Unit

Total Capital Cost

Total Operating Cost Per Pond

Unit Operating Cost Per 1,000 Gal

Co-Located Case Study of Comparative Evaporation System Costs

MEGA-Drain AES Value Proposition
®

MEGA-Drain FracCure®

In-pond Evaporation System

120 25

2 12

100,000 80,000

216,000 27,000

$137,000 $25,000

$289,000 (with 2 feed pumps factored in at $7,500 ea.) $300,000 for 12 or $75,000 for 3

$19,440 $2,400

$0.81 $0.10
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MEGA- Unit Technical DrawingsDrain AES
®
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Associated
DemandPower

Shipping Costs

Loss of Containment
Risk

Airborne
Contamination

Water Treatment
Benefits

Seasonal Limitations

Construction time

New infrastructure
Improvement Requirements

Installation Labor
Intensity

MEGA-Drain
Evaporation

Ecovap Sprayed Block
Matrix Evaporation

Installation scheduling

Spray Nozzle Fan Ejector
Evaporator System

Low

Medium

N/A

N/A

Offers all benefits afforded
by aeration treatment

Potential to Operate
365 Days Per Year

Minimal time and effort

Wind Risk

Rapid

Lowest

Clogging and Corrosion

Lowest
(Significantly)

Minimal
(Mostly power related)

Value Proposition Maximum

N/A

Occasional tethering
slack adjustments Req’d.

N/A

Water Level
Fluctuation

Maintenance

Performance Envelope Comparison
MEGA-Drain
Evaporation

Spray Nozzle Fan Ejector
Evaporation System

Ecovap Sprayed Block
Matrix Evaporation
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Performance Envelope Comparison

Has no internal
moving parts

Will not clog with
tumble weeds or
most other debris

Aerates by thrusting
air into water and
not water into air

Can outperform other
aerators which have
up to seven times the
horsepower

Boasts long retention
time of air bubbles in
the water

Uses explosion-proof
motors in the two to
five-horsepower range

Employs foam-filled,
UV-resistant,
polypropylene pontoons
guaranteed not to sink

Never needs to be
“greased”

Designed to run 24/7 Made of corrosion-
resistant materials

Operates at a very
low noise level

Requires much less
electricity than other
aerators

Priced to be cost-
competitive with
other aerators

Will not stir up
bottom sediment

Ideally suited to the
harsh frac pit
environment
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How The Evaporator Works
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475’

Mooring posts

475’

355’

Control Panels

Mooring posts

Plan View

Section View

Row of aerators

Mooring post
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Sample Installation Layout
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AES Benefits of Dissolved Oxygen in FRAC Pits
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Sample turbidity difference after 7 hours of aeration
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AES Frac and Produced Water Remediation Results
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®

Target
No

Aeration

4 Hrs

Aeration

8 Hrs

Aeration

24 Hrs

Aeration

Sulfate 63 25 25 0

Bicarbonate 214 220 104 98

Iron, Total 35.10 19.80 13.40 5.30

Barium 8.49 7.83 6.85 3.86

Manganese 1.05 0.61 0.29 0.00

H2S 2.50 1.50 0.50 0.00

CO2 165 60 40 20

COD 1328 1263 1098 850

TSS 723 578 595 200

Turbidity (NTU) 916 186 82 50

Target
No

Aeration

4 Hrs

Aeration

8 Hrs

Aeration

24 Hrs

Aeration

Sulfate 85 50 45 25

Bicarbonate 195 171 171 110

Iron, Total 92.10 2.50 2.70 2.50

Barium --- --- --- ---

Manganese 2.20 0.00 2.1 2.1

H2S 1.0 0.5 0 0

CO2 114 30 10 0

COD 1310 1100 150 Below 150

TSS 109 37 34 34

Turbidity (NTU) 137 23 19 15

Flowback Frac Water Field Testing Data
From frac tank installation

Produced Water Field Testing Data
From frac tank installation
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AES Bacteria Reduction with Dissolved Oxygen
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AES Metals Reduction with Dissolved Oxygen
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Suspended Iron After 24 Hours Suspended Barium After 24 Hours
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AES Hydrogen Sulfide Reduction with Dissolved Oxygen
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AES Dissolved Gases Mitigation Benefits
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Raising O levels stresses existing anaerobic, acid-producing and sulfate-2

reducing bacteria.  Beneficial aerobes will begin to grow and outcompete

well-souring APB and SRB anaerobes for nutrients in the water.

COD levels will also be reduced resulting in even better water quality.

Carbon Dioxide After 24 Hours

Frac Water                 Produced Water

Chemical Oxygen Demand After 24 Hours

Frac Water                 Produced Water
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AES Water Quality Benefits
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AES Overall Reduction of Contaminants
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AES Partial Installation References by Industry
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U.S. Army Corps of Engineers

Kingdom of Jordan  and Kingdom of Kuwait

California

Department of

Transportation

Deli Cheese and Meat

Via Revolver Brewery,

Texas

U.S. Department of

Energy Washington State
State Corrections

via XTO Subsidiary

Pepsico

Via Kevita Pro-biotic Drinks Michigan Sugar U. S. Gypsum
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