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AGENDA

• ASR 
• Overview Miami-Dade Water and Sewer 

Department (WASD) system
• History WASD ASR
• Current Water Use Permit Modification
• ASR Opportunities





MIAMI-DADE UTILITY 

OVERVIEW

Supplying on average 320 million 
gallons per day (MGD)

Water Treatment System

South Dade System

One large Regional 
Treatment Plant

Regional Treatment 
Plants

Collecting, treating, and disposing of 
~290 MGD 

Wastewater System

Two ASR Wellfields

Three large regional 
Wastewater 

Treatment Plants

Three large regional 
Wastewater 

Treatment Plants

Wastewater 
Treatment Plants

Will provide up to 25 MGD of 
additional capacity

ASR Wellfield 



AQUIFER STORAGE AND RECOVERY IN MIAMI-DADE COUNTY

Brief History 

5



TIMELINE: PAST, PRESENT, & FUTURE

Past Design
Construction 

& Testing
2001

Permit
1995
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HIALEAH ASRs
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WWF AND SWWF ASRs
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ASR CONSTRUCTION
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47-inch 
Borehole

40-inch OD
Surface Casing

30-inch OD, 
Final Casing

47-inch

40-inch

30-inch

1,302 ft bls
Final Total Depth

Reamed Injection 
Zone to Nominal 
29-inch Diameter

Stratigraphic Column and Well Profile

Miami-Dade Water and Sewer Department West Wellfield

Miami, FL

170 ft bls

850 ft bls

Pleistocene 

(5 Ma and 

younger)

Miami 
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Peace River 

Formation

Arcadia 

Formation

Oligocene 

(33.9 to 23 

Ma)

Suwannee 

Limestone

ASR-1-W

47-inch 
Borehole

40-inch OD
Surface Casing

30-inch OD, 
Final Casing

47-inch

40-inch

30-inch

Reamed Injection 
Zone to Nominal 
29-inch Diameter

845 ft bls

ASR-2-W

1,250 ft bls
Final Total Depth

170 ft bls

47-inch 
Borehole

40-inch OD
Surface Casing

30-inch OD, 
Final Casing

47-inch

40-inch

30-inch

1,210 ft bls
Final Total Depth

Reamed Injection 
Zone to Nominal 
29-inch Diameter

170 ft bls

835 ft bls

ASR-3-W

Pliocine (5.3 
to 2.6 Ma)

Tamiami 
Formation

Hydro-
Geology

Biscayne 
Aquifer 
System

Hawthorn 

Group 

Confining 

Unit

Upper 
Floridan 
Aquifer

30-inch

24-inch

2-inch

12-inch

Lower Monitoring 
Zone – Gravel Filled

Upper Monitoring 
Zone – Open

1,396 ft bls
Final Total Depth

1,350 ft bls

1,010 ft bls

855 ft bls

170 ft bls

2-inch OD FRP Tubing

FRP Tubing Screen

12-inch OD Casing

24-inch OD Casing

30-inch 
Borehole

FA-MW-1

Gravel

850 ft

170 ft

1,302 ft

1,350 ft
1,396 ft 

855 ft

1,010 ft

170 ft

Upper 
Floridan 
System

Biscayne Aquifer 
System

0 ft

250 ft

1,000 ft

1,250 ft

Hawthorne Group 
Confining Unit



Past Design
Construction 

& Testing 2000
Permit 
1995

TIMELINE: PAST, PRESENT, & FUTURE



Past Design
Construction 

& Testing 2000
Permit 
1995

E.Coli
Permit
2008

Operational 
Testing 2013

TIMELINE: PAST, PRESENT, & FUTURE

UV Disinfection
2012

$25 M for 25 
MGD capacity
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E. COLI LEVELS AND UV DISINFECTION



2010 2011 2012 2013 2014 2015 2016 2017 2018

Present 0 1 0 0 0 0 1 0 0

Absent 8 11 5 6 3 4 12 12 5
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Year 

WW 31 Coliform Data 

Absent Present

Coliform Present Percentage of Coliform Present for POR ( %)

Year WW 29 WW 30 WW 31
FA-MW

WW 29 WW 30 WW 31
FA-MW

Upper Lower Upper Lower

2010 1 1 0 0 0 9.1% 9.1% 0.0% 0.0% 0.0%

2011 1 0 1 0 0 7.7% 0.0% 8.3% 0.0% 0.0%

2012 0 0 0 0 0 0.0% 0.0% 0.0% 0.0% 0.0%

2013 2 1 0 0 0 13.3% 7.1% 0.0% 0.0% 0.0%

2014 1 0 0 0 0 12.5% 0.0% 0.0% 0.0% 0.0%

2015 0 3 0 0 0 0.0% 21.4% 0.0% 0.0% 0.0%

2016 0 0 1 0 0 0.0% 0.0% 7.7% 0.0% 0.0%

2017 0 1 0 0 0 0.0% 6.7% 0.0% 0.0% 0.0%

2018 0 0 0 0 0 0.0% 0.0% 0.0% 0.0% 0.0%

Note: Wet Season (WS) from May to October  and Dry Season (DS) from November to April 

DS Hit WS Hit DS/WS Hit 

WASD Hydrogeologists worked with FDEP staff to develop 
sampling plan assess the Coliform issue
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WQCE & PERMITTING UPDATES

Closely worked with FDEP Underground 
Injection Control for a data-driven decision 

based permit 



Past Design
Construction 

& Testing 
2000

Permit 
1995

E.Coli 2008
UV Disinfection 

2012
Operational Testing 

2013

Construction and 
Operational Testing Permit 
2019 – no UV requirement

Pre-Operational 
Testing Infrastructure 

Assessment 

TIMELINE: PAST, PRESENT, & FUTURE

Geophysical 
logging and well 

rehab



Past Design
Construction 

& Testing 
2000

Permit 
1995

E.Coli 2008
UV Disinfection 

2012
Operational Testing 

2013

Pre-Operational 
Testing Infrastructure 

Assessment 

TIMELINE: PAST, PRESENT, & FUTURE

Geophysical 
logging and well 

rehab

Current Cycle Testing 
Fall 2020 

SCADA upgrades

$1.4 M

Construction and 
Operational Testing Permit 
2019 – no UV requirement

Pump 
Replacements
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AQUIFER STORAGE AND RECOVERY IN MIAMI-DADE COUNTY

Water Supply Resilience



MIAMI-DADE’S WATER BALANCE

Overland Flow

Irrigation

Regional Canals

Groundwater

Rainfall

•Water Into System

<1%

2%

60%

30%

3,073 MGD

• Water Out of System

Overland Flow

Groundwater

Pumpage – Ag

Pumpage – Public WS

Environmental Supply

Evapotranspiration

Canal to Tide

4%

5%

30%

7%

11%

30%

13%

3,073 MGD

7%

In
1995 mgd

Out
2482 mgdDry Season

In
4079 mgd

Out
4130 mgdWet Season



Hialeah Reverse Osmosis (RO) Plant 
Floridan Brackish Water

South Miami Heights RO Plant 
Primarily Floridan Brackish Water

Advanced Wastewater Treatment
Reuse

None of which take 
advantage of excess 
flows during the wet 

season of high 
quality Biscayne 

Aquifer water that 
goes out to tide

Floridan RO $6.00-$8.00 $1.75-$2.50

Treatment Type
Capital 

($/gallon-day)
O&M 

($/1,000 gallons)

Indirect Potable Reuse $12.00-15.00 $2.50-$3.00
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TRADITIONAL INVESTMENTS IN WATER SUPPLY



County has developed with the USGS advanced modeling tools to evaluate 
aquifer-canal interactions during WASD pumpage, and the effects of SLR on 

salt water intrusion 

Science and Data Driven Tools

GIS Solution Services and GIS Technical Support Groups

WASD region

( Municipal wells

UMDgridF

North: C9,C-8,C-7 

Aquifer 
Control 
Volume

South: C-111E, Model Land 

Tidal

WCA3B

ENP

Impact
from 
Regional 
system



• Optimization of wet/dry 
season flows

• Response of system 
compared with Base 
Scenario (current Permitted 
Allocation)

• Mass-balance aquifer inflows 
& outflows

• Regional Flows
• Exchanges of Sources

USGS Urban Miami Dade Model 
Water User Permit Modification 



Optimization Decision Tool (ODT) 

• Purpose
• To determine quantity of additional Biscayne aquifer 

water (Well Field Allocations) for public water supply 
not offsetting regional flows

• To minimize impacts or improve Regional Flows: 
Canal Leakage, WCA-3B/ENP Seepage, and Tidal 
Flux,

• To optimize wet/dry season flows

• Formulation
• Integrated with UMD Model
• Response of system compared with BASE Scenario 

(current Permitted Allocation)

Regional System Flows (F)



Permit 
modification takes 

advantage of 
seasonal flows and 

operational 
flexibility to 

increase Biscayne 
Aquifer allocation 
to meet demands

DRAFT 
PROVISIONAL 

Storage

Reservoirs

ASR

DRAFT



Integrating ASR into Multiple Stakeholder 
Solutions

• FS 373.019 ative water supply intended to 

offset future dependence on traditional 

water supplies. 

• WASD can supply alternative water 

resources through a composite of sources 

to meet Potable, agricultural, industrial & 

Environmental needs.  

Aquifer Storage and Recovery

Floridan Aquifer Allocation

Biscayne Supply (delta demand vs. allocation)

C-51 Reservoir 

Other Sources



Proposed Wellfield Allocations
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Wellfield System 
(values in MGD)

BASE Final Draft

Dry Wet
Southwest 109.4 135.5 134.3
Alexander Orr 40.0 61.6 61.6
West 15.0 2.1 11.0
Snapper Creek 21.9 32.9 25.2

Plant Alexander Orr 186.3 232.1 232.1
Northwest 85.4 65.4 65.4
Miami Springs Lower 13.4 13.4 13.4
Miami Springs Upper 16.3 12.8 12.8
John E. Preston 37.2 40.2 40.2
Hialeah 3.1 4.7 4.7
Plant Hialeah-Preston 155.4 136.4 136.4
Elevated Tank 1.3 1.4 1.4
Leisure City 1.6 4.5 4.5
Naranja 0.1 0.9 0.9
Everglades Labor Camp 2.2 2.9 2.9
Newton 2.6 1.0 1.0
Plant South Dade 7.8 10.7 10.7
Cluster 10 15.0 15.0
Total 349.5 394.2 394.2

Wellfields,
Water 
Treatment 
Plants and 
transmission 
lines

Ev
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∆ water available for 
Environmental 
Restoration by 
integrating existing 
WASD ASR systems 
and water supply

Existing WASD 15 
MGD capacity ASR 

system

Storage
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A) WET-WET 
(2005)

Current: DRY (2008) – Canal structure 
opening

DRY (2008) – low flow pumpage and storage in 
ASR wells

Integrating ASR into Multiple Stakeholder Solutions
Example South Dade Agricultural Drawdown

ASR storage water 
available for irrigation, 
salt front mitigation, 

environmental 
applications
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Integrating ASR into 
the Regional System:

C-51 RESERVOIR

Existing ASR 
infrastructure



Excess Water MGD (allocation minus demand) 2020 2025 2030 2035 2039

WUP MOD Scenarios

wellfield Optimization 34 14 0 0 0

wellfield Optimization + Cluster 10 34 29 13 0 0

wellfield Optimization + Cluster 10 + C51 34 48 32 16 3

wellfield Optimization and C51 34 38 22 6 0

ASR Existing 25 mgd capacity 75% recovery rate

2020 2025 2030 2035 2039

wellfield Optimization 6844 35588 43800 0 0 12

wellfield Optimization + Cluster 10 6844 41063 71175 79388 0 22

wellfield Optimization + Cluster 10 + C51 6844 41063 75281 105668 112511 31

wellfield Optimization and C51 6844 41063 62415 64879 0 18

Water Sources Location amount quality treatment

Reuse SDWWTP 60 secondary HLD yes  

C-51 Regional Delivery 20 Biscayne Aquifer no

SMH FA SMH 20 brackish yes

Indirect Potable Reuse BZ SMH SMH 12 secondary HLD+ BZ yes

Cluster 10 - non WUP Redlands 10-15 Biscayne Aquifer no

Potential 10 mgd 

in Years

Cummulative MGs

Year

Non-WUP Potential Water Sources

Water Use Permit Modification Potential Delta Water



QUESTIONS?

Virginia Walsh, Ph.D., P.G. 
Miami Dade Water and Sewer Department


