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Brackish Water & Us

** Only 0.5% of water on the earth is readily available for us to
use

¢ Brackish groundwater was identified as a potential source of
water
— Water Desalination Act on October 11, 1996

¢ Challenges
— High cost
— Constituents

» Calcium sulfate, calcium carbonate, silica
» Construction of BGNDRF completed in August 2007
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Types of Brackish Water

+» Groundwater
*» Surface water
*» Recycled water

https://www.youtube.com/watch?v=mKxkzZ3n_0rA
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Plant Purpose

© Drinking Water

@® Potable Reuse

@ lrrigation

© Industrial Water

@ Power Generation
@ Multiple Purposes
Plant Capacity, MGD
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RO Concentrate Management

< Current disposal methods 1 i s o —

— Ocean/surface water discharge
- WWTP
— Deep well injection
— Evaporation ponds
% Challenges

= Cost)(as much as $0.5 M per $1.30 pef 1,000 gallbns!
year |

— Environmental impact * “mu

» High salt, organic, nutrient
content, CECs

— Scaling in the pipeline
“ Higher recovery is desirable
— Adding 3" stage or 4" stage RO
— Limiting factors
« CaSQ, CaCO, SiO,
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BGNDRF Pitch to Pilot Study

¢ Our bench-scale study demonstrated...

— Applicability of photobiological treatment to RO concentrate samples
from different RO facilities (10 out of 12)

— Efficient removal of dissolved silica, as well as calcium carbonate,
nutrients, and other constituents

— Most of the work to-date focused on AWPF RO concentrate
*» Objective

— To demonstrate the feasibility of our photobiological treatment
technology to achieve high (>90%) water recovery from brackish
groundwater using a 1,500-gallon pilot-scale reactor at the BGNDRF

— To learn the impacts of different water quality parameters and
environmental factors



3.8-L Reactors (Indoors)

|

Lab-scale Experiments

o
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Reactors
— 50-mL clear centrifuge tubes

— 2-gallon HDPE buckets
* Working volume: 1 gallon

» Light sources
— 9-W LED bulbs
— Natural sunlight
» Nutrients
— F/2 (nitrate, phosphate, vitamins, trace minerals)
— Sodium nitrate
— Ammonium sulfate
— Sodium phosphate monobasic
% Static, aeration mixing, carbon dioxide addition
% Batch- and semi-batch modes

» Diatom strain: Pseudostaurosira trainorii PEWL001
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pH, TDS &
9.3% Temp Sensors 1,500-gallon
H.SO _[! Photobioreactor
2 4
Well 2

Pilot-scale Experiments

pH, TDS & 2 x 250-gallon
Temp Sensors Treated Water

5%
Sodium
Metasilicate

f/2
Algal
Food B

Anti-
|Concentrate scalant

[I— Storage Tanks

N
7

2-gallon per min

Cartridge Filters
RO Skid

(10, 5, and 5 pm)

Outdoor (Test Pad 7 at BGNDRF)
Continuous flow
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Reactive Silica (mg/L)
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Reactive Silica (mg/L)
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Presenter
Presentation Notes
Bottom: Pseudostaurosira trainorii
Floating: Nitzchia and Navicula spp.

In addition, a number of marine protozoa and other eukaryotic microorganism, including fungi were found by the sequencing analysis
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2" RO Skid

(Up to 0.02 GPM Permeate Flow)

15-Gallon Photobioreactor
(Outdoors)

2.5” x 40" x 5 RO Skid
(Up to 1 GPM Permeate Flow) ‘%\)i
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Reactive Silica (mg/L)
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Major Conclusions

“+ A wide applicability (>10
facilities)

“» >95% overall permeate
recovery

“» Up to 74 mg/L/day reactive
silica uptake

¢ 15-gallon rooftop pilot
photobioreactor

*» 1,500-gallon pilot-scale
photobioreactor
— Silica removal was slower

Reactive Silica (mg/L)
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*» Challenges

* On-going research

On-going Works

Long HRT, contamination & long-term operation

Contamination control

Treatment optimization
» Additional diatom isolation and screening
— Mixed culture diatoms vs. pure culture
* RO concentrate from Western and Central Texas
* Impact of temperature, light intensity, and wavelength
» Reactor hydraulics
Beneficial use of algal biomass
Lifecycle cost analysis

Smaller pilot study
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/‘lzikhata@txstate.edu
~~  (512)245-0855

Thank You!

The rising STAR of Texas
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