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Project Data 
 
Project Name:   Central Utility Operations Stormwater Management 

and Stream and Wetland Restoration Project 

Type of Practice: Multiple Upland BMPs, Regenerative Step Pool Storm 
Conveyance, Regenerative Stream Channel   

Practice Design Team:  Underwood & Associates, Biohabitats, WGM 
Architecture and Interiors, Bay Engineering and 

Reliable Contracting 

Drainage Area (acres):   49.4 acres in the Severn River watershed 

% Impervious of Drainage Area:   30% 

Runoff Volume Treated (ft3):   17,982 ft3 required run off treatment volume  
377,818 ft3 of storage created 

Approximate Cost:  $11.1 Million including the Central Utility Operations 
Facility LEED Silver Building, ESD site design, and 
regenerative stream channel restoration in the 
Severn River watershed. 

Project Location: Maxwell Frye Road, Millersville, MD 

Lat/Long (optional):  39.101658, -76.619323 



Project Description:   
Anne Arundel County’s Central Sanitation Stormwater Management and Stream Restoration 
Project in Millersville, MD applied innovative stormwater management approaches to the 
redevelopment of its existing Central Utility Operations complex.  The regenerative 
technique created a continuous bedding of sands and gravels beneath impervious surfaces 
and system of pools and riffles, allowing for continuous flow throughout the landscape 
through natural material.  This unbroken flow from the top of the watershed to the stream 
channel resulted in restoring the hyporheic flow that goes beyond mitigating stormwater by 
creating local conditions critical to rare plants, such as the Atlantic White Cedar, and 
supporting the relic bog adjacent to the redevelopment site.   
 
A comprehensive treatment train using low impact development techniques was designed 
in the upland area; capturing stormwater in rain gardens ringing the development site and 
throughout the parking areas, conservation buffers, and storing a significant volume in 
cobble reservoirs beneath the parking lots that outlet to large, open swales.  The 
stormwater in the open swales then charges the onsite step pool storm conveyance system 
(SPSC), which serves as a non-erosive link to the 2,500 linear feet (approximate length) of 
stream that was reconnected to its historic floodplain using a Regenerative Stream Channel 
(RSC) design. 
 
Intent of the project and key objectives: 
In 2012, Anne Arundel County Department of Public Works completed a multi-year effort to 
redevelop its aging Central Water Facility complex into a comprehensive campus that 
brought all water and wastewater operational units onto one site.   It is situated on geologic 
formations of acidic sands layered between confining layers of sandstone, silts, and clays 
unique to Anne Arundel County.  Underwood & Associates, Biohabitats, Reliable 
Contracting, WGM Architecture and Interiors, and Bay Engineering guided the County in its 
effort to realize the project reflecting its commitment to environmental stewardship. 
 
The main objectives of the project were to integrate a stormwater management system to 
reduce and treat the stormwater runoff entering the eroded tributary to Bear Branch and to 
reconnect this eroded stream to its historic floodplain.  The older facility lacked stormwater 
management in the upper reaches of the drainage area, which led to significant stream 
erosion downstream.  The initial design included conventional stormwater pipes and ponds, 
which would have resulted in the loss of 35 acres of riparian forest and associated wetlands.  
A desire on the part of County leadership to develop a more environmentally-sensitive site 
design spurred a redesign effort.  In applying a completely new paradigm, the innovatively 
redesigned Central Sanitation project resulted in a resilient system that seamlessly handles 
the runoff from the redeveloped site and the suburban watershed surrounding it.   
 
In the upland parking area, disconnection through conservation buffers, rain gardens, and 
depressed vegetated islands treat the building and portions of the parking area.  These 
practices are connected to an underground cobble reservoir beneath the newly constructed 
parking areas and the sand bedding beneath the administrative building.  The cobble 
reservoir facilitates groundwater recharge and outlets through cobble channels to large 
open swales that provide additional treatment by infiltrating, filtering and storing the larger 
storm events.  The innovative cobble bedding led to the elimination of traditional storm 
drains in the developed area, which minimized additional impervious surface.   
 
The link between the upland BMPs and the stream is the Step Pool Storm Conveyance 
(SPSC) system of 48 weirs and a cascade totaling about a quarter mile in length.  It collects 
stormwater from the open swales at the end of the upland BMPS and directs it in a non-



erosive manner into the stream.  The system, which replaced an existing dry pond, stores a 
volume equal to 13,650 rain barrels or 190 standard bioretention facilities.   
 
Finally, at the downstream end, the regenerative stream channel design restored the 
original incised channel, which extended 1,700 linear feet, to a new channel that meanders 
2,500 linear feet, reconnects to its historic floodplain and created an additional 4.87 acres of 
wetlands.  It is estimated that these retrofits have restored hydrology and recharged the 
groundwater elevations by more than 4 ft on average.  Monitoring data have shown up to 
40% and 60% reductions in nitrogen and phosphorus levels, respectively, since the 
completion of the project.  Also, 17 acres of forested land was planted with 1,600 native 
plants and trees to ensure a robust wetland ecosystem, which quickly attracted a wide 
variety of species of amphibians, including spring peepers.   
 
The original design piped all of the stormwater from new impervious across the stream to 
stormwater ponds at the cost of 35 acres of forest.   While saving $2 million in construction 
costs by choosing cobble and sand over concrete and pipe, the County realized a LEED Silver 
rated building with sustainable infrastructure that more naturally integrates a 
comprehensive stormwater management system to a restored stream ecosystem.   The 
series of upland BMPs, SPSC, and voluntarily restored stream project contributes to the 
Severn River and the Chesapeake Bay restoration efforts. 
 
Unique Project Characteristics: 
The Central Utility Operations project has two unique characteristics.  Its innovative design 
is one of a select few sites in Maryland that eliminated the use of standard pipes and storm 
drains.  Also, the unconventional construction technique of using the stream channel as the 
haul road, which is currently unique to Regenerative Stream Channel design, also 
minimized the loss of valuable riparian forest.   
 
Photos of this site are included as a separate pdf.  They are also available at the following 
County website location: 

http://www.aacounty.org/DPW/Watershed/Central%20Sanitation%20Faci
lity%20RSPSC%20June%202011.pdf 

 
Project challenges:   
Achieving consensus among architects, engineers, ecosystem restoration experts, 
regulators, and construction crew on the unconventional stormwater management design 
that eliminated stormwater pipes and drains posed a great challenge.  As the first of its kind, 
the design, permitting, and construction phases all necessitated numerous presentations, 
meetings and field consultations.  But all partners persevered and the resulting project 
successfully intercepts stormwater and has withstood major storm events, including a 500-
year event in August, 2014, since its completion. 
 
Education & outreach or community involvement: 
The unique aspects of this project generated interest among the environmental and 
engineering professionals.  Field tours for public and private water resource practitioners, 
academics as well as developers have been conducted.  The tours have impressed one 
development company in particular; which has been exploring the possibility of 
implementing a more natural, open channel stormwater systems.  By demonstrating the 
feasibility of such an unconventional approach, the County has provided a firm foundation 
for advancing stormwater management to a truly low impact future. 
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