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Water & Wastewater Treatment Cycle
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The Our wAAter Program
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5 initiatives | one strategy

DPW has initiated an 
applied scientific research 
program for Managed 
Aquifer Recharge as a part 
of the Our wAAter Program.
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Current Water Treatment Cycle

The County currently 
withdraws about 36 

MGD of water from three 
separate aquifers and 

discharges 
approximately 40 MGD 
of treated effluent into 
the Chesapeake Bay  
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Future Water Treatment Cycle with 
Managed Aquifer Recharge (MAR)

In the future the County 
would like to replenish 

the aquifers with as 
much water as we 

remove for drinking to 
complete the hydraulic 

cycle in less time 
because natural 

replenishment of the 
aquifers takes a long 

time.  MAR would also 
be beneficial with 
slowing salt water 

intrusion and reduction 
of land subsidence.



Drivers for Managed
Aquifer Recharge
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Program Drivers:

Long-Term Groundwater Resiliency
• Groundwater replenishment
• Long-term water supply sustainability

Reduce Pollution to Bay and Tributaries
• Nutrient reduction and future Chesapeake Bay 

TMDL compliance
• Water quality improvements in local waterways

Presenter Notes
Presentation Notes
This is not an emergency – this is an attempt to strengthen water resiliency so we don’t get in to an emergency



Groundwater Trends Raise Resiliency 
Concerns
• Localized drop in water levels
• Land subsidence near 

production wells
• Sea-level rise
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https://www.usgs.gov/media/images/aquifer-compaction-and-land-subsidence

New York Times Article, February 14, 2024

Presenter Notes
Presentation Notes
Why we want to study this more



Nutrients in the Chesapeake Bay 
continue to be a challenge
• Initial strategies focused on removals by sector – i.e. stormwater, 

wastewater, septics, etc.

• County desires a long-term strategy to balance growth and enhance cost 
effectiveness

https://www.umces.edu/news/new-insights-on-why-improvements-to-chesapeake-bay-remain-a-challenge

Achieving Water Quality Goals in the Chesapeake Bay: A Comprehensive 
Evaluation of System Response 

https://www.chesapeake.org/stac/cesr/



How can MAR Benefit the County?
• When aquifer withdrawals increase, 

aquifer pressures and levels decline
• Reduces long-term storage potential 

and may cause damage to the 
aquifer

• MAR can “re-pressurize” the aquifer 
• Benefits future withdrawals

• Can counteract subsidence

• Protects against saltwater intrusion
• MAR also safely and cost-effectively 

avoids nutrient discharges to the Bay
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Source: Assessment of Groundwater 
Availability in the Northern Atlantic Coastal 
Plain Aquifer System From Long Island, New 
York, to North Carolina, Professional Paper 
1829, USGS, 2016, pg.18

Identify environmentally balanced and cost-effective solutions to 
address water resiliency challenges before they become an emergency



Key IPR Projects

Potable Reuse Nationwide

Source: EPA

Orange County Water District (MAR) 
Full-scale, 2008 Gwinnett County, GA (SWA)

Full-scale, 2006

HRSD SWIFT (MAR)
Full-scale, 2020

Prairie Waters (MAR)
Full-scale, 2010 

Golden Valley (MAR)
Pilot-scale, 2010 

Managed Aquifer Recharge (MAR)
Surface Water Augmentation (SWA)



Advanced Water 
Treatment Pilot
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MAR Pilot

Converting high 
quality wastewater 
effluent to beyond
drinking water quality
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The County has been 
running the 
MAR/AWT Pilot for 
more than 3 years



Pilot Facility
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Our wAAter Treatment Goals for Piloting

Safe Drinking Water Act 
Compliance

End Use Requirements
(TOC, Turbidity, Aquifer 
Compatibility, Corrosion 
Control, Microbial Risk)

Pathogens (Giardia, Crypto, 
Viruses)

Constituents of Emerging 
Concern

Potable Reuse 
Monitoring



Pharmaceuticals and Personal Care Products

Through Treatment Train

Sucralose

Presenter Notes
Presentation Notes
Share anecdote about how environmental groups responded



Typical Water Quality Results - PFAS
n=7

PFBA (Unregulated)

PFPeA (Unregulated)

PFHxA (Unregulated)

Presenter Notes
Presentation Notes
Ramola




PFAS in Finished Water
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PFOA and PFOS 
MCL = 4 ng/L

• All drinking water 
regulated PFAS are 
below detection in 
finished water except 
PFBS (2.8 ng/L) 
which has a health-
based guidance limit 
of 2,000 ng/L 

• No PFAS detected 
for first 4-months of 
pilot operation



Pathogen Data

• 12-10-10 pathogen removal 
credits through the AWT train

• LRV monitoring results to date

• UV target is 186 mJ/cm2



Site Tours - Outreach
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Hosted Tours of Pilot for:

• MD Department of Environment

• US EPA

• Chesapeake Bay Foundation

• Philadelphia Water Department

• Charles County 

• City of Annapolis

• City of Bowie

• Local River Keepers and 

Watershed Stewards



Historical Regulator Engagement

MAR Feasibility Study
• Report – Apr 2018
• MDE Comments – Dec 2018
• County Response – Mar 2019

Integrated Planning
• MDE Meeting – May 2019
• Management Plan – Aug 2019
• IPR/DPR Workshop – Feb 2020
• ISAP Panel – Feb 2021
• Water Supply Eval – Apr 2021
• Draft Integrated Plan – Apr 2021

AWT Evaluations
• MDE Meeting – Dec 2019
• WW Effluent Sampling – Aug 

2020
• Pilot TM – Oct 2020
• Pilot Test Plan – Sep 2021
• Pilot Procurement – Oct 2021
• Pilot Operations – Oct 2022-

current

MAR Test Well
• Siting Study – May 2019
• BODR – Aug 2019
• MDE Meeting – Aug 2019
• MDE Comments – Nov 2019
• MDE Meeting – Nov 2019
• Plans and Specs – Jun 2020
• MDE Meeting – May 2021
• UIC Permit App – Jun 2021



Establishment of MAR 
Pilot Program (SB930)

Purpose and Need:
• Establishes a Managed Aquifer 

Recharge Pilot Program to authorize and 
evaluate the use of treated reclaimed 
water as a source for groundwater 
augmentation

• Limited to one permit overall
• Requires that the program addresses a 

groundwater supply or water quality 
problem that is reasonably expected to 
occur within the next 25 years, including

• Land subsidence
• Saltwater Intrusion



Permit Application 
Requirements Summary
• Alternative analyses supporting MAR 
• Mitigation plan in response to off-spec water 
• Identify all wells within 2-year travel time of injection 
• Detailed hydrogeologic investigation

• Existing hydrogeology and stratigraphy along with predicted impacts
• Groundwater elevation contours, vector flows and calculated gradients
• Quarterly samples of TN, TOC and other constituents as required
• Monitoring wells >= 14 days and <=180 travel time downgradient
• Monitoring well within 30 days travel time upgradient of closest pvt. well

• Tracer Study within 3 months of start of injection



Demonstration Facility – Next Steps

• Anne Arundel County will continue to work on getting the location, 
purpose and need approved by MDE.

• The County is collaborating with MDE, USGS, and MGS to perform a 
saltwater intrusion evaluation on the Broadneck Peninsula.

• This evaluation should provide the necessary data to determine the 
purpose and need as well as an approximate location for the 
demonstration facility.

• The County will continue to run the AWT pilot until an application has 
been approved by MDE for a MAR demonstration facility.

• The County does not anticipate moving forward with a detailed design 
until MDE has granted a permit.
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What are the groundwater issues?
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Hydrograph showing water level decline in a well in the Aquia 
aquifer near Solomons, Calvert County, Maryland, 1960-2004.



Need for Regional Coastal Plain Model

A Science Plan for a Comprehensive Regional Assessment of the 
Atlantic Coastal Plain Aquifer System in Maryland
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1. Document the geologic and hydrologic characteristics of the aquifer system in the Maryland Coastal Plain 
and adjacent areas of neighboring states;

2. Construct a regional groundwater-flow model, incorporating detailed studies of water budgets in 
recharge areas and confining bed hydraulic characteristics;

3. Improve documentation of patterns of water quality in all Coastal Plain aquifers, including the distribution 
of saltwater;

4. Enhance groundwater-level, streamflow, and water-quality-monitoring networks in the Maryland Coastal 
Plain; and

5. Develop science-based tools to facilitate sound management of the groundwater resources in the 
Maryland Coastal Plain.

http://www.mgs.md.gov/wss/pages/cp_home.html

http://www.mgs.md.gov/wss/pages/cp_home.html


Regional Coastal Plain Model

Regional Coastal Plain GW-flow model Need and Benefit
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1. Comprehensive: Assess cumulative impacts of withdrawals
2. Increase efficiency : Eliminate need for multiple, independent models
3. Represent the entire water budget (recharge, GW-SW interaction, leakage 

between aquifers, confining bed storage)
4. Consistent aquifer framework
5. “Living” model: maintained on a regular basis
6. Accessible for a range of “local” purposes (water-supply, saltwater 

intrusion, MAR, etc.)

http://www.mgs.md.gov/wss/pages/cp_home.html

Moving Forward
• Anne Arundel County met with MGS and USGS in 2026, the model is moving forward with funds from the County and MDE.

http://www.mgs.md.gov/wss/pages/cp_home.html


Thank you!
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