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Desal Plant Highlights.
— Location

— Layout
Water treatment process. Intake.
Intake permitting approach and Impacts.

TRDP intake alternatives.

% Inima USA




8.65 MGD water withdrawal from the coastal basin
(Dighton) to produce 5.0 MGD.

State of the art process; ultrafiltration (UF) followed by
reserve osmosis (RO)

16 mile, 20 inch diameter transmission pipeline which
extends from Dighton to Brockton.

DBO project

Aquaria has a 20 year contract with the City of Brockton
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Western shore of the Taunton
River

14 miles upstream of the
mouth of the Taunton River

175 wide and 10’-15’ deep
Tidal section of the river.
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City of Brockton

Town of West
Bridgewater

Town of Easton
Town of Raynham
City of Taunton
Town of Dighton

MBTA

EOT - MCRR
MASS HIGHWAY
TMLP

6 Private Owners







TAUNTON RIVER TIDAL CHARACTERISTICS
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 Cyclical operation of plant allows discharge at high tide.
e Extra brine storage available for extreme tidal events.

 Continuous monitoring of salinity and brine allows for proper
discharge.



e Conducted initial consultation
with key permitting agencies
and public groups.

* Proactive in identifying and
modifying key design

concerns.

 Regular meetings with agencies and public
groups.



« Water Quality. Pilot Plant.
 Impacts of Withdrawal on Agquatic Resources.

o Effects of Brine Discharge on Water Quality



e Prevent entrainment and impingement of
fish juveniles, eggs and larvae

 Clean Water Act. Section 316(b).




ENTRAINMENT AND IMPINGEMENT
CONTROL PARAMETERS

|dentify species in river

Determine size and
different life stages

Design multiple screens to

exclude organisms
Controlled velocity at intake location

Controlled discharge velocities

Control brine discharge salinity



ENTRAINMENT AND IMPINGEMENT
TRDP INTAKE DESIGN PARAMETERS

- Section 316(b) of CWA requires that the location, design,
construction and capacity of water intake structures reflect
the best technology available (BTA) for minimizing
adverse environmental impact.

 River flow velocity 1.1 to 1.5 fps
» Preferably reversible intake/discharge design

 Minimize intake water velocities to less than 0.1 fps
(approach veloc.)

* Preclude withdrawal of water at any time during slack tide
when river flow velocities are minimal.



TRDP INTAKE ALTERNATIVES

Radial Collector Wells.
Traveling screens.

Infiltration bed.

Circular Wedgewire Screens.

Exclusionary mesh (Gunderboom) + trash rack
+ flat wedgewire screens + Johnson screens

L

Others disregarded: Direct intake, Beach wells, ...



TRDP INTAKE ALTERNATIVES

1. Radial Collector Wells



TRDP INTAKE ALTERNATIVES

1. Radial Collector Wells
ADVANTAGES:

» Cost-effective alternative for ground water supplies
* Minimum impact in aquatic resources (fisheries)

* Minimize visual impact

 Natural filtration provides high quality raw water

» Reduction of cryptosporidium and giardia

* Eliminates Zebra mussels issues

DISQUALIFIERS in TRDP:
* Insufficient Permealbility (seismic research)
« Difficulty to just get fresh water in a tidal cycle

» Not valid for intake and discharge



TRDP INTAKE ALTERNATIVES

2. Traveling Screens

« Proven technology in power
industry

» Easily Cleaned

e Flow could be reversed for
discharge.

 Approach velocity = 0.5 fps



TRDP INTAKE ALTERNATIVES

3. Infiltration bed.

 Disregarded for possible siltation in the infiltration bed.
Would require frequent replacement of filtering gravel/sand.



TRDP INTAKE ALTERNATIVES

4. Wedgewire Barrel Screens (Johnson Screens)

* 58" barrel

« 0.8 mm opening




TRDP INTAKE

* 0.5 mm exclusionary mesh
« 2" trash rack
« 2 mm wedgewire flat screen

* 0.8 mm wedgewire barrel screen



TRDP INTAKE



TRDP INTAKE ALTERNATIVES

5. Exclusionary Mesh (Gunderboom)

* 500 u laser driven holes.

* Has been proved in a similar application.
» Designated as BTA

» Approach velocity 0.014 fps




TRDP INTAKE ALTERNATIVES

5. Exclusionary Mesh (Gunderboom)



TRDP INTAKE ALTERNATIVES

5. Exclusionary Mesh (Gunderboom)



TRDP INTAKE ALTERNATIVES

5. Exclusionary Mesh (Gunderboom)

INCONVENIENTS

e Ice conditions obliged to remove GB in winter.
* No operational redundancy.

o Difficult to upgrade its capacity.



TRDP INTAKE ALTERNATIVES

FILTREX FILTRATION SYSTEM

* Hole opening 40y.
* 4” long candles.
» 1.2” apparent diameter

* Filtration performance tested in harsh
industrial environment.



TRDP INTAKE ALTERNATIVES

FILTREX FILTRATION SYSTEM



TRDP INTAKE ALTERNATIVES

FILTREX FILTRATION SYSTEM

 Cyclical module shutdowns would release
impinged fisheries and debris (+1fps current)

 Brine discharge would backwash the
candles

» Approach velocity = 0.080 fps

» Extensively piloted in river and in lab.

« Zero entrainment.

* Impingement: - 8% Egg. 75% survival rate

- 15% post-yolk sac larvae (6 mm).
No survival



Model of withdrawal/discharge
showed minimal increase in
salinity (Cormix model).

Cyclical operation of plant
allows discharge at High Tide.
Matching river salinity +/- 2ppt

Extra brine storage available for extreme tidal events.

Continuous monitoring of river salinity and brine allows for
proper discharge.



INTAKE CASE STUDY

Alden Desalination Intake
Solutions Workshop

October 16-17, 2008



