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Introduction

The State of Maryland has long considered protection and preservation of the Chesapeake Bay and its tributaries to be a high priority. Stewardship of the Chesapeake Bay
is one of the seven core visions of the Maryland Economic Growth, Resource Protection
and Planning Act of 1992 that served as a guide to current local comprehensive planning
throughout the State.
In 2006, the State General Assembly adopted a new planning legislation that requires
a Water Resources Element (WRE) to be incorporated into local governments’ comprehensive plans by 2009. The principal purpose of the WRE is to address the relationship
between planned growth and its impacts on area water resources. Specifically, the WRE
must address: 1) the adequacy of the County’s water supply to meet current and future
needs; 2) the adequacy of the County’s wastewater treatment capacity, septic supply, and
stormwater management capacity to meet current and future needs; and 3) the impact
that meeting these needs will have on area water resources. The flow chart in Figure 10-1
illustrates the steps required to complete the WRE analysis.
This Water Resources Plan describes the current planning framework for watershed protection and provides a summary of the County’s water supply and wastewater treatment
capacities, septic systems, and stormwater management capacity. The Plan also summarizes the analysis that was conducted to show the impact of nutrient loads on the
watersheds for existing conditions, conditions based on the current land use plan and
conditions based on the proposed land use plan. In addition, the Water Resources Plan
outlines a mitigation plan that is consistent with the watershed protection goals and
strategies outlined in Chapter 5 on Environmental Stewardship.
While this Plan accomplishes the milestone goal of quantifying the stormwater, septic,
and wastewater treatment facility impacts and establishing the assimilative capacity criteria of all watersheds to receive pollutants from the various sources, the Water Resources
Plan will continue to be developed and implemented over the coming years until it can
be demonstrated that the pollutant loading associated with ultimate build out conditions
meets the regulatory water quality standards.

Planning Framework for Watershed Protection
Over the last twenty years, the County has made strides in watershed protection through
various plans, programs and regulations that are in place to comprehensively approach
the solution to water quality impairments. These include: the General Development Plan,
the Water and Sewer Master Plan, Stormwater regulations, Subdivision regulations,
Watershed Management Plans, Erosion and Sediment Control Program, Enhanced Nutrient Removal at Water Reclamation Facilities, Agricultural and Woodland Preservation
Programs, Greenways Master Plan, Chesapeake Bay Critical Area Program, Wetland and
Floodplain Management regulations, In-Stream & Biological Monitoring Program, Wellhead Protection Program, Wastewater Industrial / Commercial Pretreatment Program,
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the Capital Improvement Program, Onsite Sewage Disposal Systems study and implementation plan, and participation on Maryland’s Tributary Strategy Teams
Figure 10–1 Water Resource Element Analytical Framework
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1. The Center for Watershed Protection has developed a model that predicts water resource impacts due to watershed impervious cover. More information on the model can be found in
the December 2005 Maryland Department of Natural Resources "A User's Guide to Watershed Planning in Maryland".

General Development Plan
The 1997 General Development Plan recognized the threat to water quality from overflow
of pumping stations, failing septic systems, untreated thermal runoff from roads and
other impervious surfaces, and other contaminates into creeks and rivers. Several key
goals and recommendations were adopted to lessen the threat of pollution and improve
water quality conditions. The County’s 2008 General Development Plan carries these goals
forward and formulates sound policies for watershed protection. Additional strategies
for enhanced protection or restoration, as well as incentives to promote conservation are
also provided.

Water and Sewer Master Plan
The Anne Arundel County Water and Sewer Master Plan includes goals, objectives, policies
and procedures as well as background information, descriptions of facilities and service
areas, population and flow projections, strategies for facility optimization, and policies
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to address problem areas in both water supply and sewerage systems. The most recent
update to the Water and Sewer Master Plan was completed in 2007 and reflects the land
use policies of the 1997 General Development Plan, the 16
Small Area Plans, the Town Center Plans and related planning policies that focus on protection of water resources.

Stormwater Regulations
Regulations requiring stormwater management implementation are linked with land development and other
land disturbing activities. The County’s stormwater
management requirements are within the County Code
and are implemented through the County’s Stormwater
Practices and Procedures Manual. The manual currently
encourages environmentally sensitive design (ESD) and
infiltration of runoff rather than collection and conveyance to a downstream pond or stream. The County Code and the Stormwater Practices
and Procedures Manual will be updated accordingly to meet the new requirements of the
State’s 2007 Stormwater Management Act, which now requires that ESD through the use
of nonstructural best management practices and other better site design techniques, be
implemented.

Total Maximum Daily Loads
Each of Anne Arundel County’s twelve watersheds is listed for two or more water quality impairments (Figure 10-2). The State of Maryland has been involved in an on-going
process of developing and promulgating specific Total Maximum Daily Loads (TMDL’s),
which are the maximum amount of a pollutant that a waterbody can absorb and still meet
water quality standards. The TMDL’s represent mandatory standards for site-specific
water quality goals.
The State has issued a nutrient TMDL for the Baltimore Harbor (Patapsco Tidal and Patapsco Nontidal watersheds) and bacteria TMDLs for the Magothy, Severn, South, West
and West Chesapeake Bay (Herring Bay) Watersheds. Anne Arundel County was allocated
159,318 lbs/year of total Nitrogen and 17,244 lbs/year of total Phosphorous from urban
stormwater sources within the Patapsco Tidal and Non Tidal watersheds. These levels are
exceeded by the current and future land use projected pollutant loading levels by more
than 70%. In addition, the State has issued notice of development of a sediment TMDL
for the Patapsco Non Tidal watershed. The Water Resource Element planning framework
requires the County to develop implementation plans to mitigate for impacts created
by implementation of the Land Use Plan. The County’s Watershed Management Plans,
discussed below, will provide the background information and technical support needed
to prepare these implementation plans.
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Watershed Management Plans
As recommended in the 1997 General Development Plan, the County is in the process of
preparing Comprehensive Watershed Management Plans for each of the 12 watersheds
(Figure 5-1) that will provide technical support for the development, implementation,
management, and refinement of the programs listed above. They also provide a holistic and systematic watershed perspective to land use planning and development review
activities. These Plans, which are developed on a community watershed scale, include the
characterization of watershed baseline conditions and resources, while identifying existing
and potential concerns, along with short- and long-term opportunities for improvement
of water quality issues. Analysis of the baseline conditions and resources identified in the
Plan provides for an informed basis for prioritizing watershed restoration and preservation initiatives. Through the characterization and analysis of a watershed area, the plans
provide recommendations necessary to facilitate
daily land use and infrastructure decisions to protect
watershed resources. The watershed management
plans integrate and link existing watershed management business processes with watershed models
and geographic information systems to provide
interactive information on how changes in land
use, zoning, subdivision regulations, best management practices, and other watershed conditions
affect water quality and living resource habitat. To
date, the County has completed watershed management plans for the Severn River, South River, and Upper Patuxent River watersheds. A
fourth watershed management plan is in progress for the Magothy River watershed and
is expected to be completed in 2009. The Patapsco Non-Tidal watershed management
plan is expected to be completed in 2010, and management plans for the remaining seven
watersheds will be scheduled over the next few years.
With the preparation of the Severn River Watershed Management Plan, a Watershed
Management Tool for the County was developed that helps assess the data, prioritize
where to focus restoration and preservation investment as well as selection of the most
appropriate alternative solutions or best management practices. This information also
allows assessment of current land use plans and policies relative to watershed impacts.
The assessment of these existing policies can be modeled to predict future watershed
water quality conditions more favorable to meeting defined water quality standards.
By simulating storm water run-off water quality, soil erosion from the land surface, flooding and changes in flow regime, groundwater and surface water interactions (watershed
water budget), and stream habitat quality, environmental impacts of land use changes
can be analyzed using the watershed modeling tool. In addition, the tool allows simulation of point and non-point source pollutant loads; fate and transport of pollutants on
land and in the waterbody; and the role of time and spatial scale.
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The watershed modeling results can be used to examine “future conditions” of the watershed in categories such as pollutant loading; flooding of road crossings; stream erosion
potential; and hydrology of streams and groundwater. The watershed models can also be
used to evaluate the pollutant loading levels associated with scenario policy considerations such as cluster zoning or septic system retrofit alternatives. Future conditions can
be modeled for these policy considerations and the conditions compared to traditional
community development.

Stream and Subwatershed Assessment and Ranking
The County has begun the task of a Countywide prioritization of its subwatersheds and
stream reaches to determine which are most in need of restoration or protection.
Prioritization of the stream reaches and subwatersheds are based on a set of physical,
chemical and biological indicators that are assigned a weight and then combined for an
overall rating for prioritization. To date, stream reach and subwatershed preservation
assessments have been completed for the Severn, South and Upper Patuxent watersheds.
The remaining watersheds are on schedule to be completed with the watershed management plans. Figures 10-3 and 10-4 illustrate the priority ranking of the subwatersheds
for purposes of restoration and preservation, respectively. In addition, the two charts in
Figures 10-5 and 10-6 below illustrate the indicators and their assigned weighting factors
that were used in this analysis.

Targeted Nutrient Reduction Implementation Plans
The County utilized the data repository and modeling components within the Watershed
Management Tool to evaluate the current, future, and restoration/preservation land use
plan scenarios. The degree of impact that proposed development will have on watershed
conditions such as pollutant loads and stream flows were modeled and evaluation criteria
were set to allow restoration and preservation scenarios to be compared economically
on the basis of cost/benefit ratio. This analysis can be used to help guide expenditure
decisions out of the County’s limited environmental Capital Improvement Program (CIP)
fund.
This targeted nutrient reduction strategy has been included in the overall watershed
management program. Evaluations have been conducted for the Severn River, South
River, Upper Patuxent River, and the Patapsco Non Tidal and Tidal Watersheds. Efforts
are underway to develop implementation plans for the remaining watersheds within
the County in accordance with the Comprehensive Watershed Study Master Planning
schedule.
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Figure 10–3 Condition of Subwatersheds for Restoration
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Figure 10–5 Indicators Used in Ranking Subwatersheds for Restoration
Indicators used in the analysis and their respective percent contribution to the priority of
restoration score
5.3

8.2

Final Habitat Score

9.4

Bioassessment Score

8.2

# of TMDL Impairments
Nitrogen Load from Septics (lb/ac/yr)
10.3

8.2

% Impervious Area Treated by BMPs
Peak Flow from 1-year Storm Event (cfs/acre)

0.0
6.6

Peak Flow from 2-year Storm Event (cfs/acre)
Runoff Volume from 1-year Storm Event (in/acre)
Runoff Volume from 2-year Storm Event (in/acre)

9.4

Nitrogen Load from Runoff (lb/ac/yr)
4.5
6.9

Phosphorus Load from Runoff (lb/ac/yr)
% Impervious Cover

4.5

% of Forest within the 100 ft Stream Buffer

5.8

6.9

5.8

% of Existing Wetlands to Potential Wetlands
Acres of Developable Critical Area

Figure 10–6 Indicators Used in Ranking Subwatersheds for Preservation
Indicators used in the analysis and their respective
percent contribution to the priority of preservation score
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Assessment of Water Supply Capacity
Most of the existing water supply for Anne Arundel County comes from groundwater
supplied by the confined Patuxent, Patapsco, Magothy and Aquia aquifers; however, some
of the water that serves residents in the North County area is purchased from Baltimore
City and comes from surface water sources.
The City of Annapolis owns and operates its own water supply system and uses groundwater from the Magothy and Patapsco aquifers. In addition, Fort Meade has its own private
water system that includes six groundwater wells. The Fort Meade system’s primary
source of water is the surface water from the Little Patuxent
River, which provides approximately 80 percent of the water
used. The remaining 20 percent is provided by groundwater
pumped from the six wells.
The Rural service area utilizes individual private wells and
receives water primarily from the Aquia aquifer. Figure 10-7 is
a map that shows water service within the County. The areas
that are depicted as ‘Existing’, ‘Existing – City of Annapolis’,
‘Capital Facilities’, ‘Planned’ and ‘Future’ comprise the ultimate area planned to be served
by public water. The area of the County shown as ‘No Public Service’ is to be served by
private wells. There are some facilities that are privately operated, such as Fort Meade.
These facilities are shown as ‘Other’.

Groundwater Supply Demand and Capacity
Although the groundwater supply is not as vulnerable to decline due to drought, water
levels in all of the confined aquifers supplying the County have been declining for several decades due to population growth and thus increases in use. Continued water level
declines could affect the long-term sustainability of ground-water resources, particularly
in areas projected for heavy growth. There have been several studies conducted to determine the availability and quality of water supply from the County’s aquifers. The most
recent include: Optimization of Groundwater Withdrawals in Anne Arundel County, Maryland, From the Upper Patapsco, Lower Patapsco and Patuxent Aquifers Projected through 2044
and Future of Water Supply From the Aquia and Magothy Aquifers in Southern Anne Arundel
County, Maryland both conducted by the Maryland Geological Survey (MGS).
In 2007, Optimization of Groundwater Withdrawals in Anne Arundel County, Maryland,
From the Upper Patapsco, Lower Patapsco and Patuxent Aquifers Projected though 2044 was
prepared by the MGS in cooperation with the County. This report found that in response
to pumping, water levels in the County have declined. However, the study found that
sufficient groundwater is available to supply the projected demand through the year
2040 at 73 MGD while supplying water to other users in Anne Arundel County and the
surrounding counties at permitted levels. An increase in demand could result in water
levels falling below the regulatory management levels in some areas, groundwater well
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Figure 10–7 Water Service Areas
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operational problems, increased pumping costs and reduced stream baseflow. Meeting
projected demand and minimizing impacts will require construction of new wells and
well fields, redistributing withdrawals to other wells and careful well design.
The Future of Water Supply From the Aquia and Magothy Aquifers in Southern Anne Arundel County, Maryland, conducted in 2002 by the MGS concluded that in some areas of
southern Anne Arundel County, water levels are approaching or have exceeded the 80%
management level due to the combination of increase in localized domestic use and
large users in neighboring Calvert County. The model determined that an additional 0.8
MGD withdrawn from the Aquia and Magothy aquifers to serve a projected population
of 32,750 in southern Anne Arundel County combined with regional withdrawals from
other counties would cause water levels in the Aquia aquifer to decline. The Aquia could
supply the projected water demand in most of the area; however, portions of southern
Anne Arundel County would exceed the 80% management level. The Magothy aquifer can
supply the projected increase in water demand without a significant reduction in available drawdown.
The study also concluded that if withdrawals in the Aquia and Magothy aquifers were
held constant in the County and surrounding areas at the 2000 amount, water levels
in the Aquia would stabilize in less than a year and in the Magothy, would stabilize in
approximately 3 months. Even though there is sufficient available drawdown in a portion
of the Aquia, the study stated that an increase in withdrawals will cause water levels to
further exceed the management level and therefore, concluded that the Aquia aquifer
has reached its maximum allowable yield. The maximum allowable yield that the study
concluded could be withdrawn from the Magothy aquifer is approximately 7 MGD.
A pilot study conducted as part of an analysis by the Advisory Committee on the Management and Protection of the State’s Water Resources also revealed that a small area of
southern Anne Arundel County is approaching or has exceeded the 80% management
level due to localized domestic use and large users in neighboring Calvert County. Water
withdrawals from major pumping centers at Chesapeake Ranch Estates, Solomon’s and
Lexington Park have resulted in the development of a large cone of depression.
Table 10-1 below shows the current and projected public-supply and domestic, individual
well use by aquifer in the County. The data is based on appropriation permits issued by
MDE and U. S. Census Bureau population data.
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Table 10–1 Current and Projected Water Use in Anne Arundel County, 2000-2030 (MGD)
Aquifer
Public
Domestic* 2000
Public
Domestic* 2020
Public
Domestic* 2030
2000
2020
2030
Piney Point
0
.03
0
.03
0
.04
Aquia
0.18
7.10
0.20
8.02
0.21
8.30
Magothy
2.11
2.19
2.43
2.47
2.47
2.56
Patapsco
21.5
1.61
24.8
1.82
25.2
1.88
Patuxent
5.28
6.1
6.18
Total for County
29.05
10.93
33.54
12.34
34.01
12.78
Source: The Advisory Committee Report on the Management and Protection of the State’s Water Resources, Appendix D,
May 2004.
* For Domestic Water Use, the aquifer is the Potomac Group, which includes the Patapsco and Patuxent Aquifers.

Individual Wells
There are roughly 35,000 wells in the County serving individual homes. The Anne Arundel County Department of Health administers a Sanitary Engineering Program that is
responsible for reviewing and approving properties for the installation of private wells in
the County. Services provided through this program include issuing construction permits,
inspecting private wells, conducting groundwater investigations, and testing private well
water. The sources of water to supply these domestic systems are the Patuxent, Patapsco,
Magothy, and Aquia aquifers. Some of the wells are susceptible to saltwater intrusion,
elevated levels of radium and elevated levels of nitrate. Figure 10-8 shows water quality
problem areas for elevated nitrate levels in Gambrills, saltwater intrusion in Annapolis
Neck, and the testing region in the northern part of the County for radium. New wells in
these areas must meet certain construction requirements to avoid contamination.

Public Water System
The County’s public water supply system currently has 17 well fields that contain a
total of 53 water supply wells and currently are permitted to produce up to 35.0 MGD
(annual average day) and 48.7 MGD (maximum day). Based on water billing records, the
total 2006 annual average day demand was 31.1 MGD. The projected 2043 annual average day demand is 64.6 MGD and the maximum day demand is 123.9 MGD. Table 10-2
provides 2006 data based on billing records and the projected demand for annual average day, maximum day, and maximum day groundwater supply based on existing and
future conditions. Thirteen future potential well fields have been identified and would
add an additional 33.5 MGD. Wells located in the Rural area have a future maximum day
withdrawal of 64.5 MGD. Considering new well construction, expansion of existing wells,
demolition of older ones and including wells located in the Rural area, the total future
groundwater potential is 126.4 MGD (maximum day).
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Table 10–2 Water Demand and Supply By Pressure Zone
Water Pressure Zone
2006 Demand1 2043 Demand Annual
2043 Demand
(MGD)
Average Day (MGD) Maximum Day (MGD)
Airport Square3
Broad Creek
Broadneck
Brooklyn Park4
Crofton
Gibson Island
Glen Burnie High
Glen Burnie Low
Herald Harbor
Jessup5
Kings Heights/Odenton
Maryland City6
Rose Haven
Total (w/out Rural)
Total (w/ Rural)

2.88
2.56
2.67
0.60
2.05
0.06
5.05
10.45
0.12
1.28
2.21
1.18
0.01
31.1

2.61
6.00
6.44
0.89
3.07
0.17
14.92
19.32
0.32
2.49
5.04
3.20
0.10
64.6

4.44
15.00
16.10
1.51
6.14
0.43
25.36
32.84
0.64
4.98
10.08
6.40
N/A
123.9

Maximum Day
Groundwater Supply2
(MGD)
22.7
17.1
34.2
0.4
14.4
18.7
1.2
3.8
0.6
112.9
126.4

1 Year 2006 reflects actual demand data from water billing records.
2 Based on Existing and Future Conditions
3 There are no water production capabilities. Water servicing this zone is received from the City of Baltimore and / or the
Glen Burnie High Pressure Zone.
4 Water servicing this zone is received from the City of Baltimore.
5 There are no water production capabilities within this pressure zone. Water is received via the Montevideo Water Booster
Pumping Station. In the future, the expanded Crofton Meadows Water Treatment Plant will also supply this zone.
6 There are no water production capabilities within this pressure zone. The two main supply sources for this pressure zone
are the Baltimore City Zone and the Dorsey Road Water Treatment Plant (Glen Burnie High WPZ).In addition to the water
supply wells that the County owns and operates, agreements between the County and the City of Baltimore provide the rights
to purchase up to 32.5 MGD (maximum day). The County used 10.3 MGD from the Baltimore City supply in 2006 and is
projected to use 19.7 MGD (annual average day) by 2043.

The 2003 Comprehensive Water Strategic Plan identified three objectives to have the production facility infrastructure necessary for meeting the expected growth while optimizing
the use of potential County groundwater resources. To meet those objectives, expansion of existing facilities and development of new facilities are proposed. The objectives
include:
 Centralize facilities when possible,
 Create flexibility whereby water could be transmitted across pressure zones, and
 Reduce reliance on the City of Baltimore.
The County 2003 Comprehensive Water Strategic Plan developed water demand projections
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for the planning period 2000 to 2025 and for build-out conditions, estimated to be in
2043. These demand projections were calculated using zoning, flow factors and water and
sewer timing categories.

Other Water Supply Systems
In addition to private wells serving individual homes, there are over 530 community
water systems in the County that are operated privately or by a non-County entity. The
source of water for these wells is the Patuxent, Patapsco, Magothy and Aquia aquifers.
These facilities typically maintain their own water treatment facilities. They are regulated
by the Environmental Protection Agency who categorizes the wells into three types:
 Community Water Systems (CWS) – those systems that serve the same people
year-round such as mobile home parks, businesses, or smaller communities,
 Non-Transient Non Community Water Systems (NTNC) – those systems that
serve the same people but not year-round such as schools, and
 Transient Non-Community Water Systems (TNCWS) – those systems that do not
consistently serve the same people such as parks, restaurants and gas stations.

Wastewater Demand and Capacity
Eleven separate and distinct sewer service areas have been established for the purpose
of providing sewerage facilities to serve Anne Arundel County. Figure 10-9 is a map that
shows sewer service within the County. The areas that are depicted as ‘Existing’, ‘Capital
Facilities’, ‘Planned’ and ‘Future’ comprise the ultimate area to be served by public sewer.
There are some facilities that are privately operated, such as B.W.I. Airport, the US Naval
Academy and Fort Meade. These facilities are shown as ‘Other’. The remaining land is
shown as ‘No Public Service’. It is designated as Rural, is not planned for service by public
sewer facilities and is or will be served by septic systems.

Public Sewer
According to the 2007 WSMP, the area currently served by public sewer is approximately
27% of the County and the ultimate area to be served is 44%. Of the eleven sewer service
areas, eight are served by facilities owned and operated by the County. Two of the service
areas have conveyance systems that are operated and maintained by the County but the
treatment facilities are located in neighboring jurisdictions. Intra-jurisdictional agreements permit the transport of wastewater from the Baltimore City Sewer Service Area
to the Patapsco Sewage Treatment Plant in Baltimore City and from the Rose Haven /
Holland Point Sewer Service Area to the Chesapeake Beach Wastewater Treatment Plant
in Calvert County. Piney Orchard Sewer Service Area is a privately owned and operated
treatment facility; however, the collection system is owned and maintained by the County.
There are over 111,000 public sewer connections and approximately 34.1 MGD (2005
total flow) are treated. The projected total flow at build-out is 74.16 MGD assuming full
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Figure 10–9 2007 Sewer Service
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development of all property in the sewer service area at current zoning.
Between 2003 and 2007, the County conducted and completed a Comprehensive Sewer
Strategic Plan (CSSP) for the Annapolis, Baltimore City, Broadneck, Broadwater, Cox
Creek, Maryland City and Patuxent Sewer Service Areas. The CSSP was a 2-phase approach
for planning the future modifications and expansion of the existing wastewater collection and treatment system. In Phase I of the study, the County’s wastewater treatment
plants were evaluated on a number of criteria including the State’s anticipated effluent
total nitrogen discharge goals and other future discharge permit requirements. Phase 2
evaluated ways to expand or modify the existing wastewater conveyance system to route
flow toward treatment plants with the most available capacity to accommodate future
growth in a cost effective manner. The major recommendations and findings of this study
were incorporated into the 2007 WSMP.

Septic Systems
There are approximately 40,7001 individual septic systems in the County (Figure 10-10).
A little more than half of these systems are located in the area designated for No Public
Service on the County’s sewer service maps. The remaining systems are located in the
area ultimately to be served by public sewer (Existing, Planned, and Future categories).
The County contracted with CH2Mhill to conduct a Countywide evaluation of the service
options available for properties with onsite sewage disposal systems (OSDS, or septic
systems). The On-Site Sewage Disposal System Evaluation Study and Strategic Plan (OSDS
Study) was completed in early 2008 and focused on the most cost-effective retrofit plan
to reduce nitrogen loads from septic systems. The study included four tasks.
Task 1 involved identifying, categorizing and prioritizing OSDS Countywide. Eight
evaluation criteria were used. These include distance to on-site wastewater management
problem areas, surface water, Critical Areas, bogs, and wellhead protection areas, as well
as depth to groundwater, soil percolation rates, and slope. Ultimately only three criteria
(distance to surface water and Critical Area, and slope) were used to prioritize the OSDS.
As a result of this task, a GIS database was created of the OSDS locations and indication of
whether the property is developed, undeveloped, and adjacent to wastewater service. The
OSDS were ranked in terms of the severity of environmental and public health impacts
and then were categorized relative to potential alternatives for mitigation.
A preliminary cost analysis of alternatives was conducted as part of Tasks 2 and 3. Detailed
schematic designs were completed for ten pilot areas. Costs for these ten areas along
with 14 other wastewater petition projects were estimated to develop cost factors to be
applied for the three recommended treatment technologies. These alternatives included
extension to public sewer, construction of a cluster system, and upgrade to an OSDS with
enhanced nitrogen removal. The cost estimates were used to determine cost effectiveness
1
Onsite Sewage Disposal Systems Evaluation Study, 2007, CH2MHILL, John E. Harms, Jr. & Associates, Inc.,
Stearns and Wheeler, LLC.
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Figure 10–10 Septic System Density Areas
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of the treatment technologies. Relationships between cost effectiveness and the density
of septic systems and to a lesser extent with distance to sewer and treatment technology
were shown.
Task 4 of the study was the preparation of an Implementation Plan and a Final Report.
A management area was defined as a service area that would have the same treatment
approach recommended for each OSDS within the area (Figure 10-11). Each management area was evaluated to determine the effectiveness of four treatment approaches
and divided into the following:
 Sewer System extensions with treatment at existing centralized wastewater reclamation facilities upgraded for enhanced nutrient removal,
 Cluster wastewater treatment facilities,
 Upgrade each individual OSDS to an OSDS with enhanced nitrogen removal, and
 No near-term action, which consists of low-density, low-nitrogen delivery onsite
systems.
Cost factors developed in Tasks 2 and 3 were applied to the recommended treatment
approach for each management area. The management areas were then ranked based on
the aggregate cost effectiveness of all OSDS within each area (pounds of nitrogen reduction per OSDS). In addition, several policy issues were identified for consideration in the
selection of future treatment approaches and implementation policies for the County’s
onsite systems. These included permitting issues, Chesapeake Bay Restoration Fund eligibility, and compatibility with County comprehensive plans.

Current and Projected Pollutant Loads
Water Reclamation Facility Loads
The current total design capacity of the County’s wastewater treatment plants with BNR
upgrades is 46.64 MGD. The maximum total capacity based on the nutrient caps with the
ENR upgrades is 62.2 MGD.
Tables 10-3 and 10-4 provide nitrogen and phosphorus pollutant loads for each of the
water reclamation facilities based on existing conditions, build-out conditions based on
the 2004 Land Use Plan and build-out conditions based on the 2008 Land Use Plan. The
projected build-out wastewater flows assume full development of all property in the sewer
service area at current zoning, consistent with the Land Use Plan.
In the Broadneck, Broadwater, Patuxent, Baltimore City, Cox Creek and Bodkin Point
sewer service areas, build-out flows exceed the WRF’s permitted capacity under the 2004
or the 2008 Land Use Plan. Additionally, in the Maryland City Sewer Service Area, buildout flows will exceed the WRF’s permitted capacity. The County anticipates that during
the planned expansions of these facilities, TMDL requirements will result in more stringent NPDES Permit limits thereby requiring costly facility upgrades. These upgrades will
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Figure 10–11 Onsite Sewage Disposal System Management Areas
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Build Out Based on 2004 Land
Use Plan

Future Design Capacity (with
ENR)

Build Out Based on 2008
Land Use Plan

Data from Table 4-2 and 4-6 of the 2007 Master Plan for Water Supply and Sewerage Systems
Load for Bodkin Point system based on typical septic system effluent 40 mg/L using design capacity with an 80% Delivery Ratio
Baltimore City, Piney Orchard, Rose Haven/Holland Point are operated by other jurisdications or entities.
Calculations for non-County operated systems are based on 2005 flow information received from MDE on 3/17/08, concentrations based on 2006 data and Nutrient Caps based on 2005 Maryland Tributry Strategy.
Piney Orchard Future Design Capacity based on Nitrogen Treatment Load Cap

Facility/SSA
Broadneck
Annapolis
Annapolis City & USNA
County Portion
Mayo - Glebe Heig hts
Broadwater
Chesapeake Beach
County Portion-Rose Haven
Total Western Shore
Maryland City
Patuxent
Piney Orchard
Total Patuxent
Patapsco
County Portion-Baltimore City
Cox Creek
Bodkin Point
Total Patapsco/Back
Total Flow within County:
Notes:

Current Design Capacity

Current
Current
TN with
TN with
TN with
TN
TN
ENR
ENR
ENR
TN
TN
TN
TN
TN
(mg/L) (lb s/Year) (MGD)
(mg/L) (lb s/Year) (MGD)
(mg/L) (lbs/Year) (MGD)
(mg/L) (lbs/Year) (MGD) (mg/L) (lb s/Year)
(MGD)
5.32
3.0 48,600
6.00
3.0
54,800
13.86
3.0 126,600
8.00
3.0 73,058 13.86
3.0 126,600
8.84
4.7 126,500
13.00
4.7
186,000
17.24
3.0 157,400
17.30
3.0 158,293 17.24
3.0 157,400
4.85
8.20
8.20
3.99
9.04
9.04
0.59
8.5 15,300
0.64
8.5
16,600
1.10
3.0 10,000
0.85
3.0
7,762
1.10
3.0 10,000
1.23
5.6 21,000
2.00
5.6
34,100
2.83
3.0 25,800
2.67
3.0 24,353
2.83
3.0 25,800
0.75
3.2
1.18
3.2
N/A
N/A
N/A
0.08
3.2
800
0.14
3.2
1,300
0.20
3.0
1,800
0.14
3.0
1,256
0.20
3.0
1,800
16.06
212,200
21.78
292,800
35.23
321,600
28.96
264,722 35.23
321,600
1.13
7.9 27,200
2.50
7.9
60,100
2.95
3.0 26,900
3.33
3.0 30,441
4.18
3.0 38,100
5.45
3.0 49,800
7.50
3.0
68,500
13.42
3.0 122,600
10.00
3.0 91,323 13.42
3.0 122,600
0.52
2.8
4,400
1.20
2.8
10,300
0.98
3.0
9,000
1.60
3.0 14,619
0.98
3.0
9,000
7.10
81,400
11.20
138,900
17.35
158,500
14.93
136,383 18.58
169,700
59.27
18.0
73.00
18.0
N/A
N/A
N/A
3.83
18.0 209,400
6.39
18.0
349,400
8.41
3.0 76,800
6.39
3.0 58,355
9.63
3.0 87,900
11.54
8.0 281,000
15.00
8.0
365,300
22.67
3.0 207,000
20.00
3.0 182,646 22.67
3.0 207,000
0.01
40.0
700
0.01
40.0
700
0.09
40.0
8,800
0.01
40.0
700
0.09
40.0
8,800
15.38
491,100
21.40
715,400
31.17
292,600
26.40
241,701 32.39
303,700
38.54
784,700
54.37
1, 147,100
83.75
772,700
70.28
642,807 86.19
795,000

2005 Total Flo w (MGD)

Table 10–3 Wastewater Treatment Plant Loads Nitrogen (TN)
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Build Out Based on 2004 Land Future Design Capacity (with
Use Plan
ENR)

Build Out Based on 2008
Land Use Plan

38.53

100,400

54.37

138,400

83.66

57,300

70.28

48,156

Data from Table 4-2 and 4-6 of the 2007 Master Plan for Water Supply and Sewerage Systems
Load for Bodkin Point system based on typical septic system assumed to be near 0 for TP
Baltimore City, Piney Orchard, Rose Haven/Holland Point are operated by other jurisdications or entities.
Calculations for non-County operated systems are based on 2005 flowinformation received from MDE on 3/17/08, concentrations based on 2006 data and Nutrient Caps based on 2005 Maryland Tributry Strategy.
Piney Orchard Future Design Capacity based on Phosphorus Treatment Load Cap

Total Flow within County:
Notes:

Facili ty/SSA
Broadneck
Annapolis
Annapolis City & USNA
County Portion
Mayo - Glebe Heights
Broadwater
Chesapeake Beach
County Portion-Rose Haven
Total Western Shore
Maryland City
Patuxent
Piney Orchard
Total Patuxent
Patapsco
County Portion-Baltimore City
Cox Creek
Bodkin Point
Total Patapsco/Back

Current Design Capacity

86.10

59,000

TP with
TP with
TN with
ENR
ENR
ENR
Current
TP
Current
TP
TP
TP
TN
(mg/L) (lbs/Year) (MGD)
(mg/L) (lbs/Year) (MGD) (mg/L) (lbs/Year)
(MGD) TP (mg/L) (lb s/Year) (MGD) TP (mg/L) (lbs/Year) (MGD)
5.32
0.50
8,100
6.00
0.50
9,100
13.86
0.23
9,500
8.00
0.23
5,479 13.86
0.23
9,500
8.84
0.50 13,500
13.00
0.50
19,800
17.24
0.23 11,800
17.30
0.23 11,872 17.24
0.23 11,800
4.85
8.20
8.20
3.99
9.04
9.04
0.59
0.80
1,400
0.64
0.80
1,600
1.10
0.23
800
0.85
0.23
582
1.10
0.23
800
1.23
0.50
1,900
2.00
0.50
3,000
2.83
0.23
1,900
2.67
0.23
1,826
2.83
0.23
1,900
0.75
0.86
1.18
0.86
N/A
N/A
N/A
0.08
0.86
200
0.14
0.86
400
0.20
0.23
100
0.14
0.23
94
0.20
0.23
100
16.06
25,100
21.78
33,900
35.23
24,100
28.96
19,853 35.23
24,100
1.13
0.50
1,700
2.50
0.50
3,800
2.95
0.23
2,000
3.33
0.23
2,283
4.18
0.2
2,900
5.45
0.30
5,000
7.50
0.30
6,800
13.42
0.23
9,200
10.00
0.23
6,849 13.42
0.23
9,200
0.52
0.12
200
1.20
0.12
400
0.98
0.23
700
1.60
0.23
1,096
0.98
0.23
700
7.10
6,900
11.20
11,000
17.35
11,900
14.93
10,228 18.58
12,800
59.27
1.05
73.00
1.05
N/A
N/A
N/A
3.83
1.05 12,200
6.39
1.05
20,400
8.41
0.23
5,800
6.39
0.23
4,377
9.63
0.2
6,600
11.54
1.60 56,200
15.00
1.60
73,100
22.67
0.23 15,500
20.00
0.23 13,698 22.67
0.23 15,500
N/A
N/A
N/A
N/A
N/A
15.37
68,400
21.39
93,500
31.08
21,300
26.39
18,075 32.30
22,100

2005 Total Flow (MGD)

Table 10–4 Wastewater Treatment Plant Loads Phosphorus (TP)
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decrease available acreage at each WRF plant site. In order to support planned growth
and accommodation of the TDML regulations, the County is investigating alternatives
at those WRF sites with restricted acreage to redirect existing and future flows to service
areas where facility sites can best support future upgrades and meet loading requirements. In the event that feasible alternatives cannot be identified or the advancement
of treatment technologies lags, the TMDL regulations could restrict future land use and
could conflict with Smart Growth initiatives.

Onsite Sewage Disposal System (Septic) Loads
Nitrogen loads were calculated for all existing OSDS Countywide without a treatment
strategy and with a chosen treatment strategy. The recommended treatment strategies
are the approaches assessed in the OSDS Study (sewer system extensions, cluster treatment facilities, enhanced nitrogen removal onsite septic disposal systems, or no action)
and are based on the most cost-effective strategy identified in the study for each of the
OSDS management areas in each watershed. Table 10-5 shows these nitrogen loads for
the existing conditions and for built out conditions with and without treatment for each
watershed. The loads without treatment do not assume implementation of the Water and
Sewer Master Plan, while the loads with treatment assume full implementation of the
Water and Sewer Master Plan and the OSDS Strategic Plan. The values are also aggregated
at the tributary basin scale. As can be seen, implementation of the various treatment
strategies from the OSDS Study can result in significant nitrogen load reductions.
Benthic Assessment Scores compiled from the County’s random and targeted monitoring
programs within non-tidal streams were regressed against the nitrogen load contribution
from OSDS systems. This regression analysis resulted in an inverse linear relationship
suggesting that higher pollutant loadings within the watershed correspond to degraded
biological functions. For the purpose of establishing the nutrient loading assimilative
capacity, the loading corresponding to fair biological conditions or benthic score assessments equal to 3 was selected at 3.2 lbs/acre/year. Pollutant loading values exceeding
the assimilative capacities means that the land use condition or plan does not support
biological health and in turn does not meet the water quality standards.
Figure 10-12 is a plot of the septic system nitrogen loads with the assimilative capacities depicted as horizontal lines for each watershed within the Anne Arundel County
jurisdictional boundary. As can be seen from the chart, the implementation of the OSDS
strategic plan will reduce the nitrogen loads to levels below the stream biological assimilative capacity for all watersheds with the exception of Bodkin Creek.
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Table 10–5 Nitrogen Loads for Existing and Built Out Conditions for Septic Systems
Watershed
Area
Existing
Build Out based on
Build Out based on
Build Out based on
Conditions
GDP 2004 without
GDP 2008 without
GDP 2008 with the
Based
Treatment
Treatment
implementation of
on 2004
the OSDS Treatment
Landcover
Strategies
(Acres)
TN (lbs)
TN (lbs) Departure TN (lbs) Departure TN (lbs) Departure
from
from
from
Existing
Existing
Existing
Severn River
44,200
239,300
260,456
8.1%
260,500
8.1%
77,700
-208%
South River
35,700
127,800
132,991
3.9%
133,000
3.9%
50,000
-156%
Magothy River 22,600
178,500
193,400
7.7%
193,400
7.7%
51,500
-247%
Rhode River
8,800
12,500
12,700
1.6%
12,700
1.6%
6,300
-98%
West River
7,800
13,600
14,400
5.6%
14,400
5.6%
5,500
-147%
Herring Bay
14,300
33,400
38,000
12.1%
38,000
12.1%
15,300
-118%
Total Lower
133,400
605,200
651,950
7.2%
652,000
7.2%
206,300
-193%
Western Shore
Upper
22,400
42,100
43,300
2.8%
43,300
2.8%
18,700
-125%
Patuxent River
Middle
29,500
63,400
64,300
1.4%
64,300
1.4%
31,900
-99%
Patuxent
Little Patuxent 28,000
24,900
26,600
6.4%
26,600
6.4%
11,600
-115%
Total Patuxent 79,900
130,400
134,200
2.8%
134,200
2.8%
62,200
-109.6%
Patapsco Tidal 30,100
50,000
51,200
2.3%
51,200
2.3%
13,300
-276%
Patapsco
15,200
24,800
24,800
0.0%
24,800
0.0%
6,300
-294%
Non-Tidal
Bodkin Creek
6,000
67,800
81,500
16.8%
81,500
16.8%
28,400
-139%
Total Patapsco/ 51,300
142,500
157,500
9.5%
157,500
9.5%
48,000
-197%
Back

Nonpoint Source Loads and the Assimilative Capacity
Pollutant loadings from nonpoint source runoff were estimated by the County for use in
preparing its Watershed Management Plans and Targeted Nutrient Reduction Implementation Plans. Nonpoint source nutrient loads were estimated for the existing conditions
and build-out conditions based on current and future land use plans. The pollutant loading analysis was conducted using the Watershed Management Tool and utilized pertinent
data layers such as landcover, the Land Use Plan, stormwater management coverage,
impervious coverage, soil infiltration rates, rainfall, and pollutant event mean concentration, among other pertinent data layers. The build-out conditions are based on the more
intense use of either existing conditions or the maximum allowable development density
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Figure 10–12 Septic System Nitrogen Loads (lb/year)

under the current 2004 Land Use Plan and the proposed 2008 Land Use Plan.
Benthic Assessment Scores compiled from the County’s random and targeted monitoring
programs were regressed against modeled nitrogen and phosphorous loads. This regression analysis resulted in an inverse linear relationship suggesting that higher pollutant
loadings within the watershed correspond to lowered biological functions. For the purpose of establishing the nutrient loading assimilative capacity, the loading corresponding
to fair biological conditions or benthic score assessments equal to 3 was selected. The
assimilative capacity for Nitrogen is 2.7 lbs/acre/year. The assimilative capacity for
phosphorous is 0.38 lbs/acre/year. Pollutant loading values exceeding the assimilative
capacities means that the land use condition or plan does not support biological health
and in turn does not meet the water quality standards. It should be noted that the stormwater load correlations to biological functions were stronger and steeper than nitrogen
load contributions from septic systems. This is due to the fact that stormwater runoff
result in flashy and intense pollutant load transports derived from the rainfall intensities
and surface runoff conditions, while septic load is derived from slow base flow pollutant
leachate from ground water runoff.
The nitrogen and phosphorus loads for existing conditions and the ultimate build out
conditions based on the current and future land use plans are shown in Table 10-6 and
10-7 for each watershed in the County. As can be seen from the tables and charts, nutrient
2008
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loads in all three watersheds experience little change between the current 2004 Land Use
Plan and the 2008 Land Use Plan. However, there are significant decreases in TN loads in
the Lower Western Shore and Patuxent watersheds when environmentally-sensitive site
design requirements are implemented. For the purpose of this analysis, these requirements are assumed to be implemented fully with no variances or exemptions. Because
the Stormwater Act of 2007 requires a 50% reduction of existing impervious area for
redevelopment projects, the buildout scenario that assumes full adoption of that Act generally shows a greater reduction of stormwater runoff loads. The smaller decrease in TN
loads in the Patapsco/Back watershed may be due to the fact that the overall watershed
has a greater percentage of impervious acres under existing conditions (29% impervious
as compared to 16% in the Lower Western Shore and 11% in the Patuxent) and under
build-out conditions. Also, the Patapsco/Back watershed has more land area planned
and zoned for industrial uses, which tends to result in higher impervious coverage than
residential uses. As previously discussed, the County will continue to study the potential
reductions in these nutrient loads that can be achieved using a variety of alternatives
such as the implementation of enhanced stormwater management BMPs or expanding
the regulatory stream buffers, among other alternatives, in order to meet the assimilative
capacity and water quality standards for the receiving waterbody.
Figure 10–13 Stormwater Nitrogen Loads (lb/year)
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Table 10–6 Modeled Pollutant Load of Total Nitrogen for Existing and Future Conditions
(GDP 2004 and GDP 2008) for Stormwater
Build Out based on
GDP 2008 with the
Existing Conditions
Build Out based on Build Out based on
implementation of
Based on 2004
GDP 2004 without
GDP 2008 without the OSDS Treatment
Watershed
Area
Landcover
Treatment
Treatment
Strategies
Departure
Departure
Departure
Impervious
from
from
from
(Acres) TN (lbs) (Acres)
TN (lbs) Existing TN (lbs) Existing TN (lbs) Existing
Severn River 44,200 210,300
9,000
229,800
8.5%
229,800
8.5%
224,600
6.4%
South River 35,700 122,900
5,200
135,000
9.0%
130,000
5.5%
124,900
1.6%
Magothy
22,600 114,700
4,600
123,700
7.2%
123,700
7.3%
117,300
2.2%
River
Rhode River 8,800 18,500
600
19,500
4.8%
19,500
5.1%
19,100
3.1%
West River
7,800 17,000
600
18,000
5.3%
18,000
5.6%
17,700
4.0%
Herring Bay 14,300 31,400
1,100
33,600
6.3%
33,600
6.5%
33,000
4.8%
Total Lower 133,400 514,800 21,400
559,600
8.0%
554,600
7.2%
536,600
4.1%
Western
Shore
Upper
22,400 46,700
1,800
52,800
11.5%
52,800
11.6%
51,400
9.1%
Patuxent
River
Middle
29,500 53,200
1,700
54,500
2.3%
54,000
1.5%
53,800
1.1%
Patuxent
Little
28,000 121,400
5,700
138,900 12.6% 140,200 13.4% 134,700
9.9%
Patuxent
Total
79,900 221,300
9,200
246,200 10.1% 247,000 10.4% 239,900
7.8%
Patuxent
Patapsco
30,100 165,200
9,600
231,700 28.7% 231,700 28.7% 225,800 26.8%
Tidal
Patapsco
15,200 69,600
4,200
102,500 32.1% 103,000 32.4% 100,800 31.0%
Non-Tidal
Bodkin
6,000 21,100
800
23,800
11.2%
23,800
11.3%
23,100
8.7%
Creek
Total
51,300 255,900 14,600
358,000 28.5% 358,500 28.6% 349,700 26.8%
Patapsco/
Back
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Figure 10–14 Stormwater Total Phosphorus Loads (lb/yr)

Mitigation Plans
Although the County experienced a steady, rapid increase in its population and housing
over the last twenty years, the projected rate of growth will slowly begin to decline as
the County reaches its maturity. The comprehensive 2008 Land Use Plan for the County
focuses the remaining growth into targeted growth areas where infrastructure and
capacity are available, encourages infill and redevelopment opportunities in the managed
growth areas and expands land preservation in the rural areas. Utilizing these types of
“smart growth” techniques are the best that a mature, suburban County can achieve from
a land use perspective in reducing nutrient loads in its watersheds. The goals, policies and
strategies outlined in the Environmental Stewardship and Quality Public Services chapters will also improve upon the ability for the County to provide a safe and adequate water
supply, adequate wastewater capacity, and to improve upon the impacts to the watershed
from pollution. In addition to those actions, the strategies recommended in this section
will further enhance the ability to improve the health of the watersheds.

Water Supply
In terms of planning for future growth, the potential constraints with regard to water
supply are the ability to continue to purchase water from the City of Baltimore over the
long term, and the adequacy of groundwater resources to serve additional growth in
southern Anne Arundel County.
The County has optimized the use of its public water supply wells effectively, and has
identified potential locations for new well fields, so that future deficiencies in the public
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Table 10–7 Modeled Pollutant Load of Total Phosphorous for Existing and Future Conditions
(GDP 2004 and GDP 2008) for Stormwater
Build Out based on
Build Out based on Build Out based on GDP 2008 Conditions
GDP 2004 Conditions GDP 2008 Conditions with full adoption
Existing Conditions with Implementation with Implementation of Stormwater Act of
Based on 2004
of MDE 2000 SWM
of MDE 2000 SWM 2007, Environmental
Watershed
Area
Landcover
Requirements
Requirements
Site Design
Departure
Departure
Departure
from
from
Impervious
from
Acres TP (lbs) (Acres)
TP (lbs) Existing TP (lbs) Existing TP (lbs) Existing
Severn River 44,200 26,600
9,000
28,000
5.0%
28,000
5.0%
27,500
3.3%
South River 35,700 16,700
5,200
17,200
2.9%
16,500
-1.2%
16,300
-2.5%
Magothy
22,600 13,700
4,600
14,400
4.9%
14,400
4.9%
14,100
2.8%
River
Rhode River 8,800 2,700
600
2,800
3.6%
2,800
3.6%
2,700
0.0%
West River
7,800 2,700
600
2,800
3.6%
2,800
3.6%
2,400
-12.5%
Herring Bay 14,300 4,500
1,100
4,700
4.3%
4,700
4.3%
4,600
2.2%
Total Lower 133,400 66,900
21,400
69,900
4.3%
69,200
3.3%
67,600
1.0%
Western
Shore
Upper
22,400 7,300
1,800
7,500
2.7%
7,500
2.7%
7,500
2.7%
Patuxent
River
Middle
29,500 9,500
1,700
9,600
1.0%
9,500
0.0%
9,500
0.0%
Patuxent
Little
28,000 15,900
5,700
17,200
7.6%
17,400
8.6%
16,800
5.4%
Patuxent
Total
79,900 32,700
9,200
34,300
4.7%
34,400
4.9%
33,800
3.3%
Patuxent
Patapsco
30,100 25,600
9,600
27,400
6.6%
27,400
6.6%
26,600
3.8%
Tidal
Patapsco
15,200 10,900
4,200
12,100
9.9%
12,400
12.1%
10,800
-0.9%
Non-Tidal
Bodkin
6,000 2,600
800
2,900
10.3%
2,900
10.3%
2,800
7.1%
Creek
Total
51,300 39,100
14,600
42,400
7.8%
42,700
8.4%
40,200
2.7%
Patapsco/
Back
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water supply are not likely to occur on a long-term basis, although short-term situations
related to drought conditions can periodically occur. Because of concerns over the reliability and future quality of the Baltimore City water supply, the 2003 Comprehensive Water
Strategic Plan promotes a self-reliance strategy by expanding County infrastructure. By
optimizing the use of existing and potential supply wells, reliance on the Baltimore City
system will be minimized. Any future deficiencies between supply and demand can be
met by purchasing water from the City.
Southern Anne Arundel County is part of the County’s designated Rural Area, and largescale or high-density development projects are not planned there. Still, there is additional
development potential for low-density residential development that would be served by
private individual wells. The long-term adequacy of groundwater resources is a regional
issue that, as described below, is being comprehensively assessed by the State, U. S.
Geological Survey and the Maryland Geological Survey. The County will continue to participate in regional planning efforts to monitor and protect groundwater resources.
Since 2003, two separate Advisory Committees on the Management and Protection of the
State’s Water Resources were formed and charged with assessing the adequacy of existing
resources to manage and protect the State’s ground and surface water resources and with
recommending the actions necessary to ensure that the management of the State’s water
resources will provide for their long-term and sustainable use and protection. In addition,
a pilot study of Southern Maryland area was conducted and a Water Quality Subcommittee was formed. The first committee found that a combination of factors such as drought,
pollution of water sources, inadequate planning and infrastructure, incomplete information about water sources, and population growth could adversely affect the availability of
water supply. The pilot study conducted for the Southern Maryland area recommended:
 A regional, multi-aquifer groundwater flow model to assess water supply and
impacts of future applications for withdrawals,
 Additional monitoring of wells near large pumping centers to verify model
predictability,
 Developing standard methods of data collection, storage and transfer on domestic wells, and
 Evaluating the appropriateness of the 80% management level in aquifers in close
proximity to their recharge areas.
The second committee’s final report recommends that:
 Maryland must develop a more robust water resources program based on sound,
comprehensive data. A statewide water supply plan should be developed that
includes a strong outreach program.
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 Staffing, programmatic and information needs of the water supply management
program must be adequately and reliably funded. A permit fee to fund the cost of
administering the permitting system should be established. Hydrologic studies
should be funded with a separate appropriation. In addition, funding should be
provided to local governments for water resources planning and to expand the
network of stream and ground-water monitoring for both water quantity and
quality.
 Specific legislative, regulatory and programmatic changes should be implemented
including codifying the State’s water allocation policies, requiring local jurisdictions to protect source waters, promoting collaborative local planning, facilitating
regional planning and strengthening State and local programs for water conservation, water reuse, demand management, and individual wells. In addition, the use
of individual wells in areas at high risk for well contamination should be discouraged, greater use should be made of the Water Management Strategy Areas, and
administrative penalties for violations of water appropriation permits should be
authorized.
In order to adequately address water quality issues, a Water Quality Subcommittee of the
Advisory Committee on the Management and Protection of the State’s Water Resources
was formed to comprehensively address existing laws, regulations, policies and programs.
Their recommendations include:
 MDE and DNR initiate a comprehensive water quality monitoring program to
asses the condition of the Maryland’s drinking water sources and track the progress of other programs designed to protect and improve water quality.
 MDE and DNR initiate studies designed to determine the occurrence and distribution of selected high priority contaminates in Maryland’s source waters and
their relationship to human health problems.
 MDE and DNR should coordinate the establishment of an electronic clearinghouse
for water quality data.
In response to recommendations made by the Advisory Committees’ on the Management and Protection of the State’s Water Resources, the Maryland Geological Survey and
the U. S. Geological Survey developed a science plan for a comprehensive assessment to
be used in allocating groundwater. Table 10-8 shows the phases and work activity for
implementation of this effort that will take place over the next five years. The system,
when fully developed, will be a web-based tool that will facilitate the use of groundwater
management models when evaluating water management strategies.
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Table 10–8 Implementation Schedule for a Comprehensive Regional Assessment of the
Atlantic Coastal Plain Aquifer System in Maryland
Phase I (2006-2008)
Phase II (2008-2012)
Phase III (2010-2013)
Develop a GIS-based aqui- Develop and test ground- Develop optimization
model
water flow model
fer information system
Update the aquifer
framework
Refine water use
information
Assess existing water quality data
Determine management
criteria
Identify information gaps,
develop plans for addressing gaps
Develop detailed plans
for groundwater flow and
management models

Simulate flow system,
conduct field studies of
recharge and leakage from
published information and
field investigations
Develop models in
selected areas with heavy
withdrawal rates and
models to better understand flow in unconfined
parts of the aquifer

Link flow and optimization
models to create interactive
management model
Test water management
scenarios
Inform partners and
stakeholders

Enhance groundwater
level and streamflow
monitoring networks
Conduct water quality
studies

Build partnerships and
inform the public

Water Reclamation Facilities
Anne Arundel County recently agreed to execute a Memorandum of Understanding
(MOU) with MDE establishing targeted project schedules and respective commitments
toward completing ENR upgrades at all County WRF’s. As well, an overall grant agreement
was executed with MDE governing grant participation and funding eligibility to achieve
the ENR upgrade in compliance with the Bay Restoration Fund. Subject to the availability
of funds, MDE shall provide 100% of the eligible cost of planning, design, construction,
and upgrade of the County WRF’s to achieve ENR. The projects will be completed in a
phased approach consistent with the schedules defined as part of the watershed based
nutrient discharge permits and compliance schedules.
The facilities will be designed in accordance with the ENR Strategy and the Bay Restoration Fund Act to meet 3mg/l Total Nitrogen (TN) and 0.3 mg/l Total Phosphorous (TP).
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However, total pound loadings as reported in the discharge permit will be calculated
based on 4 mg/l TN and 3 mg/l TP at the current design rated capacity. This additional
pound loading will allow the County to expand the hydraulic capacity another 33%. Once
upgraded, the County shall operate each of the enhanced nutrient removal facilities in a
manner that optimizes the nutrient removal capability of each facility. This may achieve
better performance than the loading limits of the watershed nutrient discharge permits
towards meeting a goal of 3 mg/l TN and 0.3 mg/l TP. It is estimated that once ENR
is completed, the TN load will be reduced by 23 percent while processing capacity is
increased 33 percent.
Project phasing will be implemented in order to achieve the
above nutrient loadings while also allowing orderly expansion and growth to occur in accordance with a specific
implementation plan. This will ensure that sufficient ENR
upgrades have been implemented to accommodate the
capacity increases. The County will make its best efforts
to initiate the construction of all facilities by December
2011.

Enhanced nutrient will
reduce nutrient loadings
and increase treatment
capacity at the County’s
Water Reclamation
Facilities.

Under applicable federal and state law, the County may expand the capacity of the WRF’s
in the future as long as the expanded capacities are in accordance with the County’s most
recent Water and Sewer Master Plan and the watershed-based nutrient discharge limits, or any more stringent local water quality based limitations are not exceeded by the
expansion.
The MOU also established two watersheds for internal allocation of pollutant loads
during ENR implementation. New capacity ratings and associated nutrient limits will
be implemented through these watershed discharge permits. Two watershed nutrient
discharge permits (one for Patuxent/Maryland City
and another to cover Broadneck, Broadwater, Mayo,
Annapolis, and Cox Creek) will be developed and issued
which will govern the nutrient removal requirements,
capacity ratings, and schedules for each of the County
WRF’s. Each nutrient discharge permit will contain a
permitted annual pollutant loading of TN and TP (in
lbs/yr) permitted to be discharged in accordance with
the previously described computation.
Nutrient-based capacity limits will be determined
from the total nutrient loading allocation for the individual watershed, not specific
discharges from any one individual County WRF, unless a local TMDL or water quality
requirement is more restrictive. This provides the County with flexibility to phase its ENR
improvements and maintain pollutant total loadings within the permitted levels for each
watershed.
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Nutrient loads for each watershed can be increased through trading consistent with a
statewide policy recently developed by MDE. The concept of nutrient trading allows a
discharger of nutrients, faced with expensive nutrient reductions to meet water quality standards, to purchase “credits” (e.g., pounds of nitrogen) from a second nutrient
discharger that has reduced its discharge below its legal requirement. This process allows
dischargers with higher nutrient reduction costs to pay another discharger for equivalent
reductions. Trading also enables entities with low clean up costs to reduce discharges
below legal requirements and generate revenue.
MDE will consider this signed agreement as compliance by the County with the first phase
of the implementation to meet the requirements of the TMDL program for both local
water quality and Chesapeake Bay nutrients. By completing ENR upgrades at these plants
the County will substantially reduce the contribution of nitrogen and phosphorous to the
Chesapeake Bay while allowing for future expansion to accommodate planned growth
and development.

Septic Systems
The following actions were recommended in the OSDS Evaluation Study for implementation of the treatment approaches:
 Meet with MDE and DNR to articulate the County’s OSDS Strategy,
 Work with MDE, DNR and State legislators to revise the Chesapeake Bay Restoration Fund Act (CBRFA) language,
 Partner with MDE, DNR and others to update the science of OSDS load estimates,
(concentrations, delivery ratios) and the Chesapeake Bay model,
 Partner with MDE and DNR to evaluate alternatives for new OSDS cluster treatment systems (new land application / reuse options, new outfall options in
shellfish areas),
 Partner with MDE and DNR to develop a OSDS load credit mechanism for water
reclamation (WRF) load caps,
 Develop OSDS Environmental Fee Study and Ordinance,
 Develop OSDS Maintenance Ordinance,
 Make revisions to the General Development Plan: identify changes in areas of
planned sewer service (additions and deletions); identify priorities; identify areas
designated for limited sewer service for managing areas of existing OSDS targeted
either for sewer extension or cluster systems, and
 Summarize how this study can be used to address septic system component of
Water Resources Element.
In addition, technical, policy, regulatory and statutory issues were identified for consideration. These include:
 Need to improve the understanding of existing OSDS effluent nitrogen loads and
delivery ratios
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Coordination with the General Development Plan,
Environmental Fee for new onsite sewage disposal systems,
OSDS reliability and sustainability of individual upgrades,
Translating and applying tributary strategy goals,
Chesapeake Bay Restoration Fund Act eligibility,
Wasteload allocation for new cluster treatment facilities,
Management of cluster system effluent, and
OSDS hookup credits and the bubble permit.

Recent State legislation was passed that will help fund community sewerage systems.
Specified fee revenue collected for the Bay Restoration Fund can be used to award grants
or loans up to 100% of:
 The costs attributable to upgrading an onsite sewage disposal system and a system
that utilizes the best available technology for the removal of nitrogen,
 The cost difference between a conventional onsite sewage disposal system and a
system that utilizes the best available technology for nitrogen removal,
 The cost of repairing or replacing a failing onsite sewage disposal system that uses
the best available technology for nitrogen removal,
 The cost, up to the sum of the costs authorized under number 2 for each individual system, or replacing multiple on-site sewage disposal systems located in
the same community with a new community sewerage system that is owned by a
local government and that meets enhanced nutrient removal standards.

Nonpoint Source Loads
The Anne Arundel County Watershed Ecosystem and Restoration Services (WERS) Division has developed comprehensive and preliminary mitigation implementation plans
with varying degrees of detail for the Severn, South, Upper Patuxent, Magothy, and the
Patapsco Tidal and Non Tidal Watersheds. The Environmental Capital Improvement
Project fund has been the primary vehicle for implementing restoration projects as recommended by the available mitigation plans. These restoration projects are reported
annually to the Maryland Department of the Environment to fulfill the County’s NPDES
permit requirement for assessment, planning, and restoration. WERS has engaged in
publishing the watershed assessments, problem area ranking, and mitigation recommendation in Geographic Information System (GIS) enterprise mapping applications.
This information should be consulted by future new development and redevelopment
projects to ensure that stormwater mitigation plans include stretch goal requirements
for correcting downstream water capacity, quality, and infrastructure deficiency issues
within the proximity of the project and to the greatest extent feasible as a contingency
to development.
In addition, the County is currently revising Articles 16 and 17 of the County Code to
implement the Stormwater Management Act of 2007. Implementation of the Stormwater
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Management Act of 2007 will have an important role in addressing the water resource
element restoration mitigation requirements. The Stormwater Management Act of 2007
features the following core principals:
 Increase Onsite Runoff Reduction Volumes (predevelopment hydrology)
 Require a Unified Early Environmental Site Design (ESD) Map
 Establish Nutrient-Based Stormwater Loading Criteria (nutrient discharge limits), where:

development > 40% Impervious TN< 2.68 lbs/acre/year

development < 40% Impervious TN < 0.28 lbs/acre/year
 ESD Applies to Redevelopment – 50% reduction in existing impervious
 Fast track implementation
By adopting the Environmental Sensitive Design criteria for new developments and
stretch goal redevelopment criteria for existing developments as promulgated by the
Stormwater Management Act of 2007, the County expects to see fewer impacts from
future development and even an improvement to the current conditions through site
redevelopment under stricter stormwater management regulations.
As is the case with mitigating pollutant loads from septic systems, the financial challenge
in dealing with stormwater runoff is significant. Existing stormwater infrastructure needs
identified by the County are discussed in Chapter 11 along with their associated capital
improvement costs. However, the additional costs related to reducing nonpoint source
pollutant loads to meet TMDL requirements are more difficult to quantify. Some of this
cost will certainly be incurred by private developers, but the County will need to explore
other potential funding alternatives, such as establishing a stormwater utility, in order to
accomplish its nonpoint source pollution reduction goals.
WERS is actively engaging in coordination efforts with the Maryland Department of
Environment aimed at formulating guidelines and developing implementation plans
to address these mitigation requirements. Some of the important technical and policy
questions currently under discussion pertain to defining the assimilative capacity for all
watersheds, load allocation issues, implementation schedule, local government versus
state/federal/private responsibilities, available restoration technologies, financial strategies, amongst many other issues.
Finally, the goal of achieving or exceeding Federal and State mandated water quality
standards in all watersheds in the County has been identified in Chapter 5. The policies
and actions identified for meeting this goal constitute the necessary planning steps for
implementing the Water Resources Plan.
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Concurrency management involves the process of measuring and tracking the operational capacities and levels of service of public facilities in order to ensure that adequate
capacities and service levels can be maintained as needed to serve the existing population
base as well as future growth. Concurrency management also enables a local government
to ensure that the appropriate funding mechanisms are in place and sufficient funding is
allocated to meet service demands and to maintain the desired service levels.
The Anne Arundel County Code (Article 18) requires the County’s General Development
Plan to address the issue of concurrency in order to minimize potential adverse impacts
of new development by ensuring that public facilities adequate to support future development are in place at the time the future development occurs. The Code requires that
this adequacy be demonstrated for the specific public facilities of County and State roads,
public schools, fire protection and EMS services, and stormwater management facilities.
Specifically, the GDP must define level of service standards, evaluate existing and future
demand, identify improvements needed and associated costs to serve that demand over
a ten year timeframe, and describe funding sources available or needed to provide the
needed improvements.
Existing mechanisms in place that address these requirements in part include the Adequate Public Facilities (APF) regulations in Article 17 of the County Code, and the Capital
Budget and Program. Current APF regulations require that development plan applications
pass specific APF tests as a condition of subdivision plan or site plan approval. While this
enables the County to track available capacities of public facilities on a project-by-project
basis, it does not provide for the more comprehensive and long range assessment of
infrastructure capacities needed to ensure adequate levels of service over the long term.
Likewise, the Capital Budget and Program is updated and adopted annually and allows
funding for capital facility needs to be allocated over a six-year program, but does not
guarantee that adequate funding will be programmed to meet future facility demands
over the long term. Therefore, a more holistic approach that assesses projected growth and
future demand for capital improvements over a longer planning horizon is warranted.

Method of Analysis and Information Sources
For the purposes of this analysis of existing and future demand on public facilities,
defined levels of service are based on operational capacity of the public facility, in other
words, the physical requirements of the facility in terms of space, equipment, miles, etc.
For example, strategic planning for public schools may identify needs not only for additional space as related to the number of students that can be accommodated, but also for
expanded curriculums or programs. However, this analysis will focus only on the capital
facility needs to maintain the desired operational capacities, since these are the costs
most directly related to new growth in the County.
Several individual sources and studies were used to derive information for this analysis.
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These are listed and described below:
 Information from the County’s Office of Budget on capital project requests was
used to assess existing and future capital needs.
 “Phase I Report: Fiscal Impact Analysis of Four Growth Scenarios” (June 2008)
was prepared in consultation with the consulting firm Tischler Bise to estimate
direct revenues and costs to the County of providing public facilities and services
to serve new development assuming current growth trends as identified in the
Baltimore Metropolitan Council’s (BMC) Round 7a Forecasts and also assuming
alternative growth scenarios.
 “Phase II Report: Fiscal Evaluation and Revenue Strategies” (December 2008),
also prepared by Tischler Bise, assessed ongoing capital costs to serve existing
development as well as future projected costs to serve new development and to
correct existing infrastructure backlogs.
 The Countywide Traffic Model (AATRavM 1.1) was used to estimate average
daily travel demand and to estimate operational levels of service during peak volume hours for base year 2005 and future year 2035 based on BMC’s Round 7a
forecasts.
 “Fire Services Deployment Study” (November 2008) was prepared in consultation
with System Planning Corporation’s TriData Division to assess the Fire Department’s ability to meet service demands at appropriate levels over a five year study
horizon.
More specific details on methodologies and assumptions used are described below or can
be found in the studies or reports cited above.

Level of Service Standards and Analysis of Existing
and Future Demand
This section defines level of service standards for the specified public facilities and presents
findings related to existing and future demand on the facilities and capital improvements
needed.

Public Roads
Level of Service Standard
In traffic analysis, Level of Service (LOS) represents the amount of congestion on a roadway, with LOS A representing free flowing conditions with minimal congestion and LOS
F representing the most congested conditions. Where possible, the County and the State
Highway Administration recommend LOS D or higher as a standard for operation during
peak volume hours. However, this standard is not always achievable or even desirable in
certain settings such as a town center where more intense development is promoted.
For the purpose of this analysis, the established level of service standard for public roads
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in the County is an operational LOS D or higher during peak volume hours for all freeways, major and minor arterials and collectors.
Existing and Future Demand
The County’s Countywide Traffic Model is set up to model daily traffic flow for a base year
(2005) and future year (2035) based on the BMC Round 7a Forecasts. Therefore, for this
analysis the County modeled daily LOS for both State and County roads in the base year
and future year to determine the road segments that operate at a LOS D or higher in the
peak hours.
There are a total of 2,170 centerline miles in the County’s road network. The traffic model
incorporates 604 centerline miles of roadways including all major road facilities and
important collectors, but not local roads. The model output is average daily traffic (ADT),
which is then evaluated against a computed maximum daily service flow.
The results of the analysis shown below indicate that under current conditions (assumed
base year) there are 93 centerline miles of roadways in the County that do not meet the
standard of LOS D or higher in the peak period. In the forecast year, (2035) there are an
additional 37 centerline miles of roads that do not meet the standard (Table 11-1). In
both years, most of the deficient roadway segments are on State roads, which carry the
heaviest traffic volumes in the County. There are an estimated total of 130 centerline
miles that will not meet the LOS standard by 2035 if no capital improvements or traffic
reduction measures are made.
Table 11–1 Centerline Miles of Roads Below LOS Standard
Year
State Centerline Miles
County Centerline Miles
2005
83
10
2035
27
10
Total
110
20

Total Centerline Miles
93
37
130

Capital Improvements and Costs
Cost estimates were prepared to estimate the capital costs of providing additional lane
capacity to correct the LOS deficiencies shown above. These are planning level cost estimates prepared using generally accepted cost relationships between construction and
other components of project development. A cost factor of $2.3 million per lane mile
was used for construction costs, and percentage costs for right of way acquisition, planning and engineering, and contingencies were also factored into the estimates. For State
road facilities, a cost share split of 50 percent was assumed, meaning that the State and
County would each cover 50 percent of the improvement costs on State roads. In reality,
the County share of State road improvement costs can vary widely depending on available
funding and other factors.
Using these assumptions, the results below indicate that capital funding of $544 million
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would be needed to bring all County and State roadways up to the defined LOS standard
under current (base year) conditions (Table 11-2). By year 2035, an additional $180 million would be needed to maintain the road network at the defined LOS standard.
Table 11–2 Costs to Correct Road LOS Deficiencies (x $1,000)
Year
State Roads
County Roads
2005
$439,000
$105,000
2035
$75,000
$105,000
Total
$514,000
$210,000

Total
$544,000
$180,000
$724,000

Of course, there are alternatives other than capital improvements that can serve to reduce
traffic congestion and improve levels of service on area roads. These include increased use
of carpooling and vanpooling, telecommuting, and other strategies discussed in Chapter
9. The County should make concentrated efforts to promote other travel demand management strategies to reduce the capital cost burden on both the State and the County.

Public Schools
The Anne Arundel County Public School (AACPS) system currently serves over 73,000
students with a staff of over 5,000 teachers working in 118 public schools. The system
is organized in 12 high school feeder districts and includes 19 middle schools and 78
elementary schools. AACPS also operates several special schools including alternative
education centers, special education centers, and charter schools.
Level of Service Standard
The Educational Facilities Master Plan determines a utilization rate annually for each
County public school. The rate represents a comparison of the State Rated Capacity versus
the full time enrollment at each school, with 100% representing a fully utilized school. The
County’s APF test for public schools is based on the utilization rate, and schools that are
above 100% utilization are considered over capacity and are
closed to new development projects for a period of time.
For the purpose of this analysis, the established level of
service standard for public schools in the County is a school
utilization rate of 100% or less for all elementary, middle,
and high schools. It is noted that school utilization will fluctuate annually as well as during the school year, as residents
move into or out of a school district. Also, because funds are
limited, State funding for school expansions or construction is rarely available unless a
school has reached 120% capacity or more. Therefore, the County must evaluate whether
it is realistic, from a fiscal standpoint, to maintain all public schools at 100% capacity or
lower at all times.
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Existing and Future Demand
To meet the standard of 100% utilization or less for all schools, capital improvements
to public facilities are not needed to accommodate existing demand. There is currently
sufficient capacity in the school system to serve current enrollment.
It is noted that although sufficient capacity currently exists on a system-wide basis, several of the public schools are frequently over capacity, particularly with respect to some of
the elementary schools. The July 2008 Educational Facilities Master Plan indicates that
4 high schools, 1 middle school, and 24 elementary schools exceeded 100% utilization in
2007. The Board of Education periodically makes adjustments to school district boundaries to help alleviate overcrowding in specific schools. The BOE will need to use both
funding and redistricting options to maintain the most efficient use of school capacity if
the objective is to maintain 100% utilization at all schools.
To estimate the future demand on school capacity, results from the Fiscal Impact Analysis, Phase I (the “Phase I Report”) were used. The study projected the demand on school
capital facilities from new growth over an 18-year period from 2008-2025. The Phase I
Report used the following assumptions in this analysis:
 School capacity needs to accommodate new growth were projected by school
impact fee district.
 When elementary school capacities reached 100% in a school impact fee district,
the model assumed a new school would be provided with a capacity of 700 seats
at a cost of $30 million.
 When middle school capacities reached 100% in a school impact fee district, the
model assumed a middle school expansion would be provided with a capacity of
400 seats at a cost of $20 million.
 When high school capacities reached 100% in a school impact fee district, the
model assumed a high school expansion would be provided with a capacity of 400
seats at a cost of $24 million.
The analysis of future demand yielded the results shown below for the first ten years
(2008-2017) and the remaining 8 years (2018-2025) of the study period (Table 11-3).
The results are from the Base Case Scenario 1, which is based on the BMC Round 7a Forecasts. Other scenarios analyzed assumed additional growth and thus produced additional
needs.
Table 11–3 New Schools or Additions Needed to Meet 100% Utilization or Less
Schools
Years 1-10
Years 11-18
Total
New Elementary Schools
5
1
6
Middle School Additions*
1
0
1
High School Additions*
6
2
8
* Addition = 400 seats

Page 208

2008

General
Developent
Plan

Chapter 11

The Concurrency Management Plan

Capital needs to meet future demand will be higher in certain school impact fee districts
than in others. The above results are summarized below in Table 11-4 by school impact
fee district for the entire 18-year period. School impact fee districts 2 and 7 would not
require any new schools or additions.
Table 11–4 Capital Needs by School Impact Fee District to Meet 100% Utilization or Less
School Impact Fee District
School Capital Needs
District 1
Two new elementary schools and four high school additions.
District 3
One new elementary school, one middle school addition and one high
school addition.
District 4
One new elementary school.
District 5
One new elementary school and two high school additions.
District 6
One new elementary school and one high school addition.
The Phase I Report also presented the same analysis using a school utilization rate of
120% as the point at which a new school or school addition would be required. The results
are shown below in Table 11-5 for comparison. As seen, only one new elementary school
(District 3) and one high school addition (District 1) are projected as being needed using
a 120% utilization.
Table 11–5 New Schools or Additions Needed to Meet 120% Utilization or Less
Schools
Years 1-10
Years 11-18
Total
New Elementary Schools
0
1
1
Middle School Additions*
0
0
0
High School Additions*
0
1
1
* Addition = 400 seats

Capital Improvements and Costs
Using the cost factors listed above for new school construction and school expansions,
the following capital costs are estimated to meet future demand on public schools from
new growth in the County using the defined level of service standard of 100% utilization.
Costs are estimated at $314 million over the next ten years, or a total of $392 million by
year 2025.
Table 11–6 Costs to Meet School Capacity Standard of 100% Utilization or Less (x $1,000)
Schools
Years 1-10
Years 11-18
Total Cost
New Elementary Schools
$150,000
$30,000
$180,000
Middle School Additions
$20,000
0
$20,000
High School Additions
$144,000
$48,000
$192,000
Total Cost
$314,000
$78,000
$392,000
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Again for comparison purposes, estimated costs are shown below assuming a level of service standard of 120% utilization or less, as opposed to 100% utilization (Table 11-7). No
additional costs for new schools or expansion would be incurred over the first ten years.
Table 11–7 Costs to Meet School Capacity Standard of 120% Utilization or Less (x $1,000)
Schools
Years 1-10
Years 11-18
Total Cost
New Elementary Schools
0
$30,000
$30,000
Middle School Additions
0
0
0
High School Additions
0
$24,000
$24,000
Total Cost
0
$54,000
$54,000
This is not to suggest that the appropriate standard would be to allow all public schools
to reach 120% of their State rated capacity. The purpose is to demonstrate the cost differentials in attempting to meet different level of service standards.

Fire and EMS Service
The County’s Fire Department currently operates from 30 fire stations located throughout the County with nearly 800 career firefighters and over 500 certified volunteer
firefighters. The Department recently completed a Fire Services Deployment Study to
evaluate current demand and levels of service and assess improvements needed to meet
the desired service standard.
Level of Service Standard
With regard to fire protection and EMS services, response time is the most significant
factor in determining whether a department is providing adequate levels of service.
National standards such as those established by the National Fire Protection Agency
(NFPA) provide a reasonable means for assessing performance with regard to response
times (Table 11-8). NFPA 1710 is used by the County Fire Department as a guideline for
acceptable response times.
Table 11–8 NFPA 1710 Response Time Objectives
Time Segment
Response Time
All Calls: Turnout
1:00
Fire Suppression
First Arriving Engine Company
4:00
Full First Alarm
8:00
EMS
First Responder
4:00
ALS Unit
8:00
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Existing and Future Demand
An analysis of historical response data covering a 15-year period from 1992 to 2007
shows that the Fire Department is able to cover most of the County within the 8 minute
response time with a first arriving engine company (fire calls) or a first responder (EMS
calls) in a majority of the County, but much of the County cannot be reached within the 4
minute goal for first arriving units. Some parts of the County cannot be reached within 8
minutes. The response time coverage under current conditions is shown in Figure 11-1.
Figure 11–1 Current 4 and 8 Minute Fire Service Coverage

Further analysis indicates that the Fire Department can accommodate existing demand,
improve overall response times, and reach more calls within nationally recommended
standards by relocating nine of its existing stations as listed below.
 Station 17 – Arnold
 Station 6 – Herald Harbor
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Station 1 – Galesville
Station 2 – Woodland Beach
Station 26 – South Glen Burnie
Station 34 – Ferndale
Station 20 – Lake Shore
Station 10 – Jacobsville
Station 28 - Odenton

Figure 11–2 Proposed 4 and 8 Minute Fire Service Coverage
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The Fire Department’s study looked at service needs over a five-year horizon. To help
assess the impact of future development on fire and EMS service, the Fiscal Impact Analysis, Phase I also estimated capital needs to provide fire/EMS service to serve additional
growth for years 2008-2025. However, the Fiscal Impact Model does not have the capability to estimate response times, so a different level of service standard must be used
with a model of this type. Therefore the Phase I study defined the service standard as the
current level of service based on calls for service per square foot of fire station facility,
and then used calls for service per capita factor to determine capacity needs related to
new growth. The Base Case scenario indicated a need for 4 new fire stations, with two new
stations needed in the first ten years, and two additional stations needed in the following
eight years.
Capital Improvements and Costs
The Fire Services Deployment Study estimated an average cost of $3.8 million for relocation of a fire station. Therefore, capital costs would total $34.2 million to relocate 9
existing stations.
The Phase I Report estimated fire service capital costs needed to serve future growth
assuming an 11,000 square foot prototype fire station at a cost of $4.5 million. The cost
estimates include apparatus to support each station including a pumper/tanker and paramedic unit. Total capital costs of $20,975,000 including apparatus were estimated for the
entire 18-year period to 2025. During the first ten years, capital costs of $10,190,000
were estimated.
As the County continues to grow and demand for service continues to rise, the Fire
Department will need to continually evaluate population density and call volume as it
relates to the 4 and 8 minute response times, with the goal of covering the vast majority
of the County within a 4 minute response time. Regardless of the projected increased
demand for service, without additional stations the level of service standards of 4 minutes and 8 minutes cannot be extended to a larger portion of the County. Along with an
increased demand for service comes the likelihood that units may be unavailable due to
being on a prior call, so that without additional units and staffing to provide coverage,
response times will increase.
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Stormwater Management
Anne Arundel County is comprised of 265,450 acres of various types of land use that
generate varying degrees of stormwater runoff. Primarily, the amount of stormwater
runoff is directly related to the amount of impervious area within each land use type.
Of the 265,450 acres, approximately 46,000 are considered impervious and include both
public and private development (approximately 40,000 acres are private and 6,000 acres
are public). Most developed areas of the County have stormwater conveyance systems
designed to manage runoff quantities by directing stormwater through pipes, roadside
swales and gutters to a natural waterway. However, historic development of the County
did not include stormwater quality treatment to provide the level of pollutant reduction
required for new development. Nevertheless, the County has been accumulating stormwater management facilities, or best management practices (BMP’s) over the last couple
of decades as stormwater regulations have evolved to require water quality management.
It is estimated that of the 265,450 total acres in the County, 42,000 acres are publicly
owned and 6,200 acres are treated by some form of stormwater BMP.
The County’s publicly owned stormwater infrastructure includes approximately: 575
miles of storm drain piping; 4,200 stormwater outfalls; 600 stormwater BMP’s (dry, wet
and infiltration ponds and devices); and 1,600 roadway culverts.
Level of Service Standard
Stormwater management involves the conveyance of stormwater runoff to an appropriate location so that flooding and erosion are minimized. Storm drains and other facilities
are typically designed to handle a specified “design flow” based on a particular storm
event. The County’s APF test for stormwater management requires adequate capacity in
the onsite and offsite drainage systems to convey the design flow of stormwater runoff to
an acceptable outfall. This is the established level of service standard.
Existing Demand and Capital Improvement Costs
For the purpose of quantifying the existing demand on stormwater facilities, information
is provided on the backlog of existing stormwater piping and infrastructure that needs
replacement under the Closed Storm Drain and Culvert Program. The number and type
of projects needed and associated costs are shown below in Table 11-9.
Table 11–9 Existing Stormwater Infrastructure Needs
Closed Storm Drain and Culvert Projects
Number of Projects
Structures (manholes, inlets, field
41,923
connections)
Outfalls
4,131
Pipes (3,040,000 linear feet)
4,010
Culverts (38,000 linear feet)
440
Total
50,504
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$7,930
$4,360
$8,450
$6,260
$27,000
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The backlog total includes only those hard infrastructure items associated with extending the useful life of existing storm drain infrastructure that has/is deteriorating over
time. There is an additional backlog of storm drain projects that are necessary to provide flood relief or drainage improvements to address areas where runoff generated from
public property impacts private property. As well, there are projects identified associated
with road systems that were originally privately developed and owned, since conveyed to
the County for maintenance, that do not have adequate or sufficient drainage systems.
Identifying all such instances throughout the County is not possible, requiring that the
Department of Public Works track these issues on a complaint basis. At this time, it is
estimated that providing storm drainage systems to only those known complaint areas
would require over $18 million.
It is difficult to estimate the impact of future development and growth on stormwater
management facilities. The demand for some types of public facilities, such as schools
or fire protection services, can be closely related to population size, and therefore future
demand and capacity needs can be estimated using per capita factors. However, stormwater runoff is a function of the type of development, the
amount of impervious coverage, and the stormwater management techniques used to control runoff. New techniques
that are being widely promoted such as green roofs, environmental site design, and gray water recycling can significantly
reduce stormwater runoff impacts from new as well as existing development. In addition, most of the cost for installing
new storm drain systems to serve new development is covered by private developers, not by the County. Therefore, the
County does not have the ability to estimate growth-related costs for storm drainage over
specific time periods.
There are related costs associated with capital improvements required to meet State and/
or federal water quality regulations, including NPDES Permit requirements and the new
TMDL standards for pollutant loads to tributaries. While this goes beyond the level of
service standard defined above, it is nevertheless a real cost that is significant. Through
the County’s watershed planning efforts, a variety of stream restoration and stormwater
management projects have been identified that would serve to improve water quality
and reduce pollutant loads, and estimates have indicated that the costs to implement
these projects could range from $600 million to over $1 billion. This will almost certainly
require the County to consider additional revenue strategies, such as a stormwater utility,
that will provide funding for these capital improvements in the future.

Long Range Capital Improvement Needs
The capital needs described in the above sections to meet existing demand as well as the
projected demand from future development are summarized in the table below along
with associated costs. Again, it is noted that these estimates are based on the levels of
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service defined above.
From a fiscal standpoint, it is unlikely that the County will be able to maintain these
level of service standards for all facilities in all parts of the County without new revenue sources or strategies, and will need to prioritize capital facility needs and funding
to maximize cost effectiveness and efficiency. The current fiscal situation is discussed in
more detail in the Fiscal Impact Study Phase II Report (2008), which indicates that there
are significant backlogs in the County’s Capital Budget that will be extremely difficult if
not impossible to alleviate without additional funding sources or reduced levels of service. Funding sources currently available as well as some potential new revenue strategies
that could be considered are discussed in the following sections and in more detail in the
Phase II Report.
Table 11–10 Capital Improvements to Meet Existing and Future Demand
Facility
Improvements
Cost to Meet Improvements
Cost to Meet
to Accommodate Existing Demand to Accommodate
Future Demand
Existing Demand
(x $1,000)
Future Demand
(x $1,000)
over Next 10 Years
Public Roads
93 Centerline
$544,000
37 Centerline Miles
$180,000
Miles of Road
of Road*
Public Schools
None
None
5 new schools &
$314,000
7 school additions
Fire/EMS Services
9 fire station
$34,200
2 new fire stations
$10,190
relocations
Stormwater
Numerous
$27,000
Not estimated
Not estimated
Management
individual
projects

Total Cost (x
$1,000)

$724,000
$314,000
$44,390
$27,000

*Represents additional demand through year 2035.

Existing Funding Sources

Capital funding for the public facilities discussed in this chapter are generally from three
major revenue sources: the County’s General Fund; impact fees for roads, schools and
public safety services; and State and federal grants. The County’s General Fund support
for these public facilities includes both direct cash contribution (pay-as-you-go financing)
and payment of debt service on County bonds (bond financing).

Potential Revenue Strategies
To address the capital needs identified in the previous sections, new and enhanced revenue sources will need to be considered. Several potential revenue mechanisms were
analyzed in the Phase II Report and are discussed in this section:
 Income Taxes
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Transfer and/or Recordation Taxes
Property Taxes
Special District Property Tax
Local Sales and Service Taxes
Hotel/Motel Tax
Bonds
Impact Fees
Excise Taxes
Charges for Service and Other Fees
Utilities (for Stormwater and Transportation)

Income Taxes
The County’s current income tax rate is 2.56 percent of net taxable income with FY08
budgeted revenues of $369 million. The State maximum allowable rate is 3.2 percent.
According to the latest (FY08) survey by the Maryland Association of Counties, only two
counties have a rate that is lower than Anne Arundel’s (Talbot and Worcester) and two
are at the maximum rate of 3.2 percent (Howard and Montgomery). Of the 20 remaining
counties, eight are above 3 percent.
In Anne Arundel County, it is estimated that an increase of 0.25 percent would yield an
estimated $36 million; an increase of 0.5 percent would yield an estimated $72 million; and
at the maximum allowable rate of 3.2 percent (an increase of 0.62 percent), the increase
in revenue is estimated at $92 million. This revenue is significant not only because of the
potential to use it for PayGo capital expenditures, but because of the additional debt this
revenue could support. Based on level annual principal and interest payments assuming
a 6 percent interest rate and a 20-year term, an additional $36 million annually could
support approximately $400 million in additional debt. However, as discussed under the
Bonds section below, the County’s existing debt guidelines would need to be modified
to support this endeavor. Order of magnitude revenue estimates are provided below in
Table 11-11.
Table 11–11 Potential Revenue Yield from Change to Income Tax Rate
Income Tax
Rate (%)
FY08 Estimated Revenue Yield Net Increase Over Current
Current
2.56%
$368,700,000
Increase of 0.25%
2.81%
$404,700,000
$36,000,000
Increase of 0.5%
3.06%
$440,700,000
$72,000,000
Max Allowable (Increase of
3.20%
$460,900,000
$92,200,000
0.64%)
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Transfer and/or Recordation Taxes
Anne Arundel County current levies both Transfer and Recordation Taxes. The County’s
Transfer Tax is currently 1 percent of the value of the property transaction with a FY2008
revised budget amount of $38 million. Four counties in the State have rates higher than
1 percent (Baltimore, Montgomery, and Prince George’s counties and Baltimore City)
with two at 1.5 percent. An increase of 0.5 percent would yield an estimated additional
$19 million annually. Order of magnitude revenue estimates are provided below in Table
11-12.
Table 11–12 Potential Revenue Yield from Change to Transfer Tax Rate
Transfer Tax
Rate
FY08 Estimated Revenue Yield
Net Increase Over Current
(% of value)
Current
1.00%
$38,000,000
Increase of 0.25%
1.25%
$47,500,000
$9,500,000
Increase of 0.5%
1.50%
$57,000,000
$19,000,000
The County’s Recordation Tax is at a current rate of $3.50 per $500 value of the property
transaction. Eight counties have rates above $3.50 per $500, with six of those with rates
of $5 or higher. If the rate were to increase by $0.50, estimated additional revenues are
$6 million; an additional $1.00 would yield an estimated $12 million; and an additional
$1.50, bringing the rate to $5 per $500 in value, would yield approximately $18 million.
Order of magnitude revenue estimates are provided below in Table 11-13.
Table 11–13 Potential Revenue Yield from Change to Recordation Tax Rate
Recordation Tax
Rate (per $500 in FY08 Estimated Revenue Yield
Net Increase Over Current
value)
Current
$3.50
$42,000,000
Increase of $0.50
$4.00
$48,000,000
$6,000,000
Increase of $1.00
$4.50
$54,000,000
$12,000,000
Increase of $1.50
$5.00
$60,000,000
$18,000,000
It should be noted that to be conservative, the above estimates have been derived using
the revised Fiscal Year 2008 revenue estimates (per the FY09 Budget) as the base year estimate. Given current real estate and financial market conditions, the short-term potential
for these revenue sources may be limited, however in the long-term these sources may be
viable options to assist in addressing the backlog.

Property Taxes
Anne Arundel County is limited in its ability to raise revenues through increased property
taxes by the Property Tax Revenue Limit (“Tax Cap”), approved by voters in 1992. Under
the Tax Cap, property tax revenue derived from existing development cannot increase
by more than the change in the consumer price index (CPI) or 4.5 percent, whichever is
lower. (In FY 2008, the allowable percentage increase was based on the CPI at 2.9 percent;
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in FY 2009, the allowable percent was 4.5 percent.) However, property tax revenues from
new development are not included in the Tax Cap, therefore increase in property tax
revenues can be greater than the percentage increase discussed above. Each fiscal year,
the County calculates the allowable revenue increase, compares it to the change in the
County’s assessable base, and determines property tax rates that maximize property tax
revenue under the Tax Cap. In FY 2008, the allowable revenue increase was $13.1 million
from existing development. (New development was projected to generate $5.8 million.)
The tax rates were decreased because assessed values increased at a greater rate than the
consumer price index.
An increase of one cent on property tax rates is estimated to yield approximately $5.5
million outside Annapolis and approximately $500,000 in Annapolis. An additional $5
million would allow for approximately $45 million additional borrowing.

Special District Property Tax
Counties are authorized to levy special district property taxes for specific services. Anne
Arundel County currently uses this mechanism for subarea improvements in the County.
This could be further expanded to fund significant local or regional infrastructure improvements by geographic area of the County.
However, in addition to subarea assessments, other jurisdictions in the State use this tool
to finance services that are more countywide in nature. Examples include Fire District Tax
in Charles, Frederick, Howard, and Montgomery counties and Stormwater or Drainage
taxes in Montgomery and Prince George’s counties. Rates may vary by area of the county.
This tool may be an option for Anne Arundel if allowed by County and State law.

Local Sales and Service Taxes
Items under this type of tax are: telephone, energy, parking lots/boat slips. The County
currently taxes telephone service, certain types of energy, and parking lots. An expansion of this category could include wireless phones, energy taxes on residential uses, and
boat slips. As of FY 2008, Baltimore City and Montgomery and Prince George’s counties
telephone tax includes wireless devices. For illustrative purposes, Montgomery’s tax is
$2 per line per month with a FY08 yield of approximately $30 million (less than one
percent of the operating budget). Prince George’s tax is 8 percent sales tax, with a FY08
estimated yield of approximately $48 million (approximately 1.5 percent of the operating budget). For comparison purposes, Anne Arundel’s current telephone tax revenue is
approximately $8 million (0.7 percent of the budget).
Currently energy taxes in Anne Arundel are levied only on nonresidential properties with
revenues from these taxes representing approximately 0.5 percent (less than one percent) of the General Fund budget. In comparison, some jurisdictions in Maryland charge
energy taxes on residential properties as well. Those jurisdictions include Baltimore City,
Montgomery, Prince George’s, and St. Mary’s counties. Prince George’s revenue yield
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from these taxes represents almost 2 percent of its operating budget and Montgomery
County’s yield represents almost 3 percent.
Finally, given Anne Arundel’s waterfront, a tax on boat slips may be an option. Per the
Maryland Association of Counties, three counties currently levy this tax: Caroline, Somerset, and Wicomico. Revenue yields are relatively small from this source in these counties,
representing less than 0.1 percent of each budget.

Hotel/Motel Tax
The Hotel/Motel Tax in Anne Arundel County is currently 7 percent. As of November
2007, rates in Maryland’s counties range from a low of 3 percent (one county) to a high
of 10 percent (one county) with the majority at between 5 and 7 percent. This revenue
source is often an attractive option given that the payers are typically from outside the
County. An increase to 10 percent in Anne Arundel County (based on assumptions as
of Fiscal Year 2009), would generate an additional $6.3 million annually. Based on level
annual principal and interest payments assuming a 6 percent interest rate and a 20-year
term, this annual revenue stream could support approximately $70 million in additional
debt.

Bonds
The costs developed in the Fiscal Impact Analysis do not assume any debt financing. That
is, all capital costs are exactly that—the actual costs to serve growth, serve the existing
base, or to correct the estimated backlog of capital needs. This is useful to show the true
costs of infrastructure, however, it is not necessarily realistic in that the County will issue
debt to finance a portion of these costs.
The County issues General Obligation bonds, revenue bonds, installment purchase
agreements (IPA) bonds, and impact fee-backed bonds. The County’s debt affordability
guidelines are as follows:





Debt service as a percent of County operating revenues: 9.0%
Amount of debt to personal income: 3%
Amount of debt to full value assessment: 1.5%
Amount of debt per capita: $1500

Per projections in the FY08 and FY09 budgets, the County can afford approximately $100
million in new debt per year. This level of affordability conforms to the above guidelines.
The legal limit, however, imposed by the County Charter is much higher, at 5.2 percent
of the assessable base or real property and 13 percent of the assessable base of personal
property. As of the end of FY07, general County bonded debt was approximately $720
million, which represents approximately 21 percent of the available debt capacity.
For additional debt to be deemed affordable, additional revenue sources (such as the ones
Page 220

2008

General
Developent
Plan

Chapter 11

The Concurrency Management Plan

discussed in this chapter) would need to be identified and implemented and County guidelines would need to be modified. As noted above, the County is well below the legal debt
limit, with additional debt capacity of over $2 billion. Additional revenue from General
Fund sources (e.g., increases in income taxes or transfer and recordation taxes) or from
targeted funding (e.g., implementation of excise taxes or new utilities) would provide an
ongoing revenue stream to back additional debt but would likely not meet three of the
four guideline measures—namely, debt to personal income, debt to assessed values, and
debt per capita.
As a point of reference, an additional $1 million in annual revenues would allow for
approximately $12 million in additional debt. This estimate is based on level annual principal and interest payments (i.e., principal plus interest in each year equals approximately
$1 million), an interest rate of 6 percent, and a loan term of 20 years. In addition, with
increases in impact fees (where appropriate; see below), this would allow for additional
impact fee-backed bond capacity.

Impact Fees
Anne Arundel currently has impact fees for Schools, Transportation, and Public Safety.
Impact fees, also known as development or development impact fees, are one-time payments used to fund capital improvements necessitated by new growth. Impact fees have
been utilized by local governments in various forms for at least fifty years. Three requirements must be met with an impact fee: (1) Demand (or Impact)—a particular type of
development causes the need for a particular type of infrastructure. (2) Proportionality—the fees are proportionate to the demand created by development for infrastructure;
and (3) Benefit—the payer of the fee must receive a benefit (i.e., the construction of
infrastructure for which the fees were paid that accommodates their impact on capital
facilities). Other requirements are as follows:
 Impact fees can only be used to finance capital infrastructure and cannot be used
to finance ongoing operations and/or maintenance costs;
 Impact fees cannot be deposited in the local government’s General Fund. The
funds must be accounted for separately in individual accounts and earmarked for
the capital expenses for which they were collected; and
 Impact fees cannot be used to correct existing infrastructure deficiencies unless
there is a funding plan in place to correct the deficiency for all current residents
and businesses in the community.
In November 2008, the County Council passed Bill 71-08 which amended the County’s
impact fee schedule for Roads, Schools, and Public Safety (Police and Fire). The feasibility
of implementing a Stormwater impact fee was also studied but was not included in the
adopted legislation. Regular updates to the impact fee program are important to ensure
the above requirements are met and that new growth is paying its fair share of capital
improvements. The newly-adopted increase in the impact fee rate structure will increase
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the net surplus created by new growth, thus freeing up revenues to address the costs to
correct the backlog infrastructure needs.
In addition to the abovementioned categories, other categories may be appropriate for
impact fees in Anne Arundel County such as Parks and Recreation, Libraries, Detention
Facilities, and County Facilities. These facilities will be impacted by growth and impact
fees could be used to help pay for necessary facility expansions. The Phase I Fiscal Analysis projected growth-related costs (over 18 years) for these categories under the growth
assumptions of the Base Case Scenario (Scenario 1) as well as potential non-local funding. Projected costs are shown below in Table 11-14.
Table 11–14 Other Potential Impact Fee Categories
Category
Cumulative (18 yrs) Costs
Estimated Non-Local
to Serve Growth (Base Case
Funding
Scenario)
Recreation & Parks
$36,000,000
$18,000,000
Library
$994,000
$0
Detention Facilities
$5,925,000
$0
County Facilities
$8,250,000
$0

Shortfall

$18,000,000
$994,000
$5,925,000
$8,250,000

Recreation and Parks growth-related capital needs include park development, parkland
acquisition, and trail development; non-local funding is assumed from the State’s Program Open Space program. Library growth-related expenditures under the Base Case
Scenario include only expansion of the collections and materials. Faster growth scenarios
projected a need for additional library space (under current level of service standards).
Detention Facilities represent the cost for expanded jail space based on current service
levels, and County Facilities reflect Human Service and General County facility space
needs also based on current service levels. Impact fees could address this shortfall, which
would then free up other funds to be used for backlog infrastructure costs.

Excise Taxes
Similar to impact fees, excise taxes are one-time revenues often used to fund infrastructure
improvements. Excise taxes typically differ from impact fees in that they are primarily a
tool for raising revenue, as opposed to a land use regulation (i.e., an exercise of local government police power) designed to finance growth-related facilities. In addition, excise
taxes typically do not have to be earmarked or segregated or accounted for separately
from a locality’s general revenue, do not have to specifically benefit new growth, and can
be used in and calculated in a more flexible manner than impact fees. Excise taxes can be
applied in several ways. Some communities apply a rate to the construction value of the
land use; others use a flat fee per acre of development, while other communities apply a
straight fee by type of housing unit or square-foot.
In Maryland, a number of counties have Excise Taxes instead of Impact Fees and one,
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Frederick County, has both impact fees and excise taxes.1 In Frederick County, impact
fees are assessed for Schools and Libraries, and an Excise Tax is collected for Roads. Frederick County’s “Building Excise Tax” was passed in 2001 and is used for PayGo and Debt
Service for roads, bridges, and highway capital projects. The rates are assessed per gross
square foot of development. The County has collected approximately $2 million per year
on average from its Building Excise Tax.
The use of excise taxes for capital improvements such as transportation is an attractive
option because of the flexibility and fewer requirements relative to impact fees. Anne
Arundel County would need to obtain authority from the Maryland General Assembly
to enact an excise tax and would have to alter its impact fee program. This may not be an
attractive option for transportation given the recent efforts to update the County’s fees.
However, other non-impact fee infrastructure categories may be feasible (e.g., stormwater, parks).

Charges for Service and Other Fees
The County should continue to ensure that charges for service, fees, and other usergenerated revenues are current and updated regularly. As of Fiscal Year 2009, a new
Ambulance Transport Fee has been enacted and other fees have been increased to recoup
costs of service provision (updated fees are: Health, Permit and Review, and Recreation
and Parks). In addition, charges to Enterprise Funds have been increased to adequately
cover applicable retiree health costs, and applicable Solid Waste transfer station host fees
have been transferred back to the General Fund. These changes have resulted in an estimated increase of $14.8 million to the General Fund.
Charges for service and fees that are intended to cover all or a portion of the costs to
provide services should be updated annually using a cost index to account for inflation.
This approach is beneficial to keep pace with rising personnel and operating costs as well
as to prevent “sticker shock” when fees are updated after several years.

Utilities (for Stormwater and Transportation)
Stormwater Management
As discussed above, backlog improvements costs for stormwater management are significant, with $45 million estimated for backlog needs in culverts and storm drains. In order
to continue to achieve NPDES permit compliance in the County’s twelve watersheds as
well as address new TMDL limits discussed in Chapter 10, stormwater management costs
are likely to increase in the future. The County is currently conducting analysis with its
Watershed Management Tool in order to help project future costs related to stormwater
management.
1
Excise taxes and impact fees in Maryland tend to be somewhat interchangeable with some excise tax enabling legislation requiring impact fee-type standards. Since authority is granted by the Maryland General Assembly, requirements differ
from county to county. As of FY 2006, Maryland counties with Excise Taxes are: Calvert, Caroline, Carroll, Charles, Dorchester,
Frederick, Howard, Montgomery, Prince George’s, and Washington (Maryland Local Government: Legislative Handbook Series
Volume VI, 2006; Maryland General Assembly Department of Legislative Services).
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One potential funding option is a Stormwater Utility. Stormwater utilities are becoming
more common nationally as most stormwater problems are due to existing development
rather than new development, as is the case in Anne Arundel County. Therefore capital
funding tools like impact fees become less desirable to deal with the significant costs
that have accrued over time. A Stormwater Utility could operate like a sewer or water
system with annual charges levied to customers that would then be used to fund necessary improvements to the stormwater management system. The rates could be assessed
based on the amount of impervious surface area on the payer’s property or per equivalent
dwelling unit. Incentives could be developed as part of the system that would encourage
property owners to better manage stormwater runoff. Jurisdictions in Maryland that
have a stormwater utility are the Cities of Takoma Park and Rockville and Montgomery
County.
Transportation
Another potential candidate for a utility is transportation. While utility charges for
water and sewer facilities have been widely used since the beginning of the 20th century, on-going charges for transportation represent a relatively new application of the
utility concept. The establishment of a utility to address transportation needs allows
funding of capital improvements but also could include operations and maintenance.
Utility charges may address all cost aspects, including debt service, operation, maintenance, repair and replacement of facilities. Unlike impact fees that are imposed on
new development, utility revenue would be generated from all development, existing
and new. Unlike impact fees, which have a relatively unstable revenue stream based
solely on the amount and timing of new development, utility charges have a stable and
secure revenue stream that enables the issuance of bonds backed by the anticipated
utility revenue.

Evaluation of Revenue Strategies
The potential revenue strategies discussed above have been evaluated according to a
defined set of evaluation criteria. The evaluation criteria include:





Revenue Potential
Proportionality
Technical Ease
Public Acceptability

All criteria listed above are evaluated for each potential financing source and provide a
framework for discussion of alternative approaches. It should be noted that this discussion does not include a legal review, which should be conducted before implementation to
determine whether appropriate authority exists as well as limitations and requirements.
The evaluation criteria listed above are described in more detail as follows:
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Revenue Potential: This evaluation criterion addresses the relative magnitude of funding from each financing mechanism.
Proportionality: This evaluation criterion relates to striking a balance between the tax
or fee burden being considered relative to the demand generated. For example, communities sometimes choose to require developer contributions or exactions for growth-related
facilities because the public perception is that existing residents are unfairly paying the
costs of new growth. In another example, in order to a make a school impact fee “roughly
proportionate and reasonably related to service demands,” the fee should vary by type of
housing unit as each housing unit generates a different number of school age children.
Technical Ease: Each of the potential revenue strategies requires some technical
expertise and administrative effort to implement. They may require, for example, that
additional accounting and reporting requirements are necessary. Furthermore, a funding
mechanism may require that a technical study be prepared to justify the fee or charge.
Public Acceptability: This evaluation criterion often varies by jurisdiction and the type
of facility to be funded. It reflects how the majority of existing residents are expected to
accept each financing or planning mechanism.

Results of Evaluation
A general evaluation is presented below in Table 11-15 of the potential revenue strategies
using the four main criteria discussed above.
Table 11–15 Evaluation of Potential Revenue Strategies
Revenue Strategy
Revenue Potential
Technical Ease
Income Taxes
High
Positive
Transfer
and/or High/Moderate
Positive
Recordation Taxes
Property Taxes
Moderate
Positive
Special District Property High/Moderate
Neutral/Negative
Tax
Local Sales and Service Moderate
Neutral
Taxes
Hotel/Motel Tax
High/Moderate
Positive
Bonds
High
Neutral
Impact Fees
High/Moderate
Negative
Excise Taxes
High
Negative
Charges for Service and High
Positive
Other Fees
Utilities (for Stormwater High
Negative
and Transportation)
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Negative
Negative

Public Acceptance
Negative
Negative

Negative
Positive/Neutral

Negative
Negative

Negative

Negative

Negative
Negative
Positive
Positive/Neutral
Positive

Positive
Negative
Positive
Positive
Positive

Positive

Neutral
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Revenue Potential
The mechanisms with the greatest potential for revenue yield are income taxes, transfer
and recordation taxes, impact fees, excise taxes, hotel taxes, charges for services and utilities. While bonds are a vehicle for financing, rather than a revenue source, it is ranked
positively under revenue yield due to the potential for an influx of funds to address a portion of the costs at one time provided that debt capacity is available and it is affordable
in light of County policies and guidelines. However, as noted above, a general obligation
bond does not provide a new revenue source. Instead, it would have to be backed by a
predictable revenue stream sufficient to support the issued debt. This could be from the
increase in the income tax, hotel tax, or transfer and recordation tax rates. In addition,
increased revenues due to an increase in impact fees or implementation of an excise tax
could also be used to back additional debt for the facilities for which those fees or taxes
were collected. Finally, revenue bonds could be a possibility in conjunction with implementation of a utility.
Impact fees are ranked high to moderate in revenue yield due to the County’s recent effort
to update the fees. However, current fees as implemented are not capturing the full cost of growth
(for transportation and public safety) according to
the Phase I analysis. In addition, other infrastructure categories such as Parks, Libraries, Detention
Facilities, and County Facilities are not included in
the impact fee program and those facilities will have
growth-related capital needs in the future. Updating and adding to the fee program would greatly
enhance the revenue potential.
A Special District Property Tax is ranked high to moderate with several caveats. If used for
local or sub-County purposes, the revenue potential is likely low. However, if a Countywide tax is allowed under current County and State law, this could be a significant source
for a specific purpose thus freeing up other General Fund monies.
A Hotel/Motel tax is also ranked high to moderate in revenue yield. An increase in the
rate from 7 to 10 percent would yield an estimated $6.3 million to the General Fund.
Technical Ease
Most of the mechanisms shown are currently used in the County, therefore continuation
should not present technical or implementation issues (identified as “positive” impact
above). Implementation of new sources such as excise taxes, new utilities, and special
property tax districts would likely present initial technical and administrative issues and
are therefore ranked negative in this category. However, ongoing administration would
be similar to existing programs and should not present additional burdens.
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Proportionality
In terms of proportionality, impact fees, excise taxes, charges for service, special district
taxes, and utilities generally relate the amount paid to the direct impact on facilities.
The proportionality decreases for special district taxes with larger geographic areas (e.g.,
countywide), however the tax rate would be based on costs to provide services or facilities, thus maintaining some proportionality. Excise taxes are ranked positive to neutral
because the calculation and use of funds is dependent on enabling authority and program
design. In some cases, the tax functions like a tax with the amount not necessarily derived
from a rigorous analysis and revenues deposited in the General Fund. In other cases, an
excise tax may function more like an impact fee, with similar requirements with regard to
proportionality. The remaining mechanisms are ranked as negative. Income taxes, transfer and recordation taxes, property taxes, local sales and service taxes, hotel tax, and
bonds are based on applicable values—income, property, goods, or services—and not
necessarily reflective of benefit received or demand placed on the facility.
Public Acceptance
Typically, revenue sources that rank high on proportionality also tend to rank high on
public acceptance (and even more so when those sources are directed toward new residents and businesses). Therefore, impact fees, excise taxes, and charges for service tend
to be ranked high on public acceptance. Impact fees and excise taxes place costs of growth
on new development and therefore are often supported by existing residents. Furthermore, impact fees and excise tax should be met with high
Impact fees, excise
public acceptance to ensure that new growth pays its way
taxes, and charges
and existing revenue sources can be spent on addressing
for
service tend to be
infrastructure backlog. Charges for service may also garner
ranked high on public
support because those paying are receiving a direct benefit
acceptance.
and the payment assessed is proportionate to the benefits
received. Hotel taxes typically receive local support because
payers are usually from outside the County.
The other mechanisms are rated either negative or neutral. While utilities and special
districts are derived for specific purposes and targeted to those receiving the benefits,
the magnitude of the infrastructure needs in Anne Arundel County is likely to require
implementation on existing development Countywide. However, with these mechanisms,
rates and fees would likely vary by area of the County or service to reflect needs, thereby
reinforcing the proportionality and perhaps increasing public acceptance.
The other revenue sources (income, transfer and recordation, property, and local sales
and service taxes) are all ranked negative due to their impact on existing residents and in
particular residential development. There is likely to be very little, if any, public support
for these options especially in the short-term due to the current economic and housing downturn. However, long-term solutions are needed to solve current problems. One
option to garner public support may be to adopt a policy that uses the revenues generated
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through tax increases to pay for the infrastructure backlog improvements. While this
decreases flexibility in use of funds, it may be a trade-off to realize additional revenues.

Recommendations for a Comprehensive
Concurrency Management Program
As evidenced in this chapter, a significant amount of time, data and analysis is required
to project public facility needs, future demand and capacities, capital costs and available
funding, particularly for a jurisdiction as large as Anne Arundel County. While this type
of analysis is not new to the County and many of the necessary tools are available, it has
often been done in a somewhat piecemeal fashion in the past, with strategic planning or
facilities planning studies being conducted by individual agencies as opposed to using a
more comprehensive approach.
A comprehensive framework for concurrency management will facilitate the process of
evaluating and prioritizing public facility needs and will aid decision makers in allocating
funds in the most efficient way possible during each annual budget process. The County
is currently taking several steps to develop tools and/or methodologies that will assist in
this effort. These include the following:
 The County currently tracks building permits (PIPS) and development activity (STS)
in separate databases, which are not linked spatially to the property geodatabase
(cadastral layer). Once the property geodatabase is brought up to and maintained
to reflect current conditions the databases can be linked and tracking of development activity will be made easier and usable by all County agencies to track
and measure impacts. The property geodatabase will allow a more comprehensive
method of analysis and a means to track cumulative effects of development.
 The Reasarch & GIS Division in the Office of Planning and Zoning will produce an
Annual Growth Report (to be released at the end of the fiscal year) along with the
Annual Development Activity Impact on School Facilities Report that is currently
released in January of each year.
 The Fiscal Impact Model developed for the Fiscal Impact Analysis Phase I and
Phase II will be obtained by the County and staff will be trained in its use. Therefore it will become an in-house tool that can be used to project capital needs under
various growth scenarios as forecasts are updated periodically.
 The Fire Department has obtained the software developed for the Fire Services
Deployment Study along with training in its use. This tool will enable the Department to input population information, service call data, and County infrastructure
such as roads in order to project future service demand and allocate resources to
meet acceptable response parameters.
Along with these tools and methods, the County currently has modeling capabilities with
its Countywide Traffic Model and its Watershed Management Tool that can be used to
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estimate future demand on public roads and on stormwater management facilities as well
as impacts from mitigation measures and related costs.
The “pieces” of this framework have been used to the extent possible, and allowable within
the GDP timeframe, in presenting the information in this chapter. However, it is recognized that additional efforts are needed to develop a more comprehensive approach.
Therefore, it is recommended that the County set up a framework that consolidates the
different methodologies used into a comprehensive analytical approach for tracking
development impacts on public facilities and planning for adequate future capacity and
the funding to maintain it. It is important that the demand analysis be linked with the
specified level of service standard that is to be maintained for each public facility. It is
equally important that the level of service standards be fiscally feasible so that service
providers as well as the public are not given unrealistic expectations.
Once this comprehensive framework has been established, the analysis should be conducted at appropriate intervals to account for changes in growth projections, changes in
land use policies, changes in infrastructure capacities, and other changes that will impact
public facilities and levels of service. The County could then issue a Concurrency Management Report on a biennial basis, or some other appropriate timeframe, for use in long
range facilities planning as well as annual budget decisions. A report published at regular
intervals would be a more useful tool than a requirement to incorporate such analysis as
a component of the GDP. Because the GDP is a broader based policy plan, it should not
require the level of analytical detail that is needed for a full concurrency analysis, but
should instead use the Concurrency Management Reports to formulate new GDP policies
as needed during updates.
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The General Development Plan recommends a broad range of actions to accomplish the
goals and policies established in the Plan. In most cases, implementation of the GDP
actions will take place over a few to several years and will involve multiple players in the
process. Some action items will become ongoing, multi-year programs that will require
dedicated County resources on a continual basis. In other words, implementation of the
GDP cannot be accomplished in a few steps as a short-term project, but instead requires
a long-term commitment and many resources.
A plan for implementation of the GDP will be established that includes a prioritization
of the recommended action items, as well as a recommended timeframe for completing
them. This will serve to identify those actions that should be accomplished in the near
term and those that will be longer range needs. The implementation plan will also identify the County departments or agencies that have primary responsibility in carrying out
each action.

The GDP and the Overall Planning Framework
Chapter 1 described the County’s overall planning framework and its key components
as related to land use, development, and public facilities. As summarized in Figure 12-1
below, these components include Town Center Plans, Functional Master Plans, and Small
Area Plans in addition to regulations, legislation such as comprehensive zoning, and the
Capital Budget and Program.
The GDP is sometimes viewed as the “centerpiece” of this framework, since it contains many broad policies that will influence other plans and/or regulations or will be
Figure 12–1 GDP Implementation Chart
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incorporated into other plans and regulations. Although the GDP serves in this centerpiece role, it does not “amend” the various other plans adopted by the County unless
specifically stated in the GDP or the adopting legislation. Each plan within this framework serves as a standing planning document that will continue to be used until it is
either amended or updated, or removed from the County Code as a component of the
framework. In cases of conflict, the most recently adopted plan would govern. As an
example, the Land Use Plan Map in the GDP will supersede any previously adopted Land
Use Maps in other documents, such as the Small Area Plans.
As other components of the planning framework are updated in the future (e.g. Sewer
and Water Master Plan, development regulations) and new components are created and/
or adopted (e.g. Transportation Functional Master Plan), they will need to be consistent
with and support the goals and policies of the GDP. This is often one of the most challenging aspects of plan implementation in a large jurisdiction that has multiple plans and
regulations that are frequently being revised or updated. In other words, the planning
process is often considered a moving target, and frequent monitoring of the various planning components for consistency is required.

Methods of Implementation
The action items recommended in the GDP will be implemented through a variety of
methods or mechanisms. To aid the County in developing an implementation plan, the
actions have been grouped into six major categories of implementation methods, as
described below.
Resource Inventory and Management: This category includes actions such as developing a database of properties under Forest Conservation easements or updating the
County’s floodplain layer. It can also include the identification of land or other resources
for specific purposes, such as preservation, acquisition, or mixed use development.
Planning Initiatives or Studies: This category includes the development of new programs such as a Neighborhood Conservation Program, the development of new planning
documents such as a Transportation Functional Master Plan, as well as the feasibility studies or other background research required to develop these new programs or initiatives.
Financial Strategies: Actions in this category include the pursuit of funding mechanisms and financial strategies to carry out Plan recommendations, such as developing
new financial incentives for commercial revitalization or agricultural preservation.
Legislation and Regulations: Revisions to existing subdivision and development regulations, creation of new overlay districts, adoption of development design standards, and
adoption of new mixed use zoning districts would all fall into this category.
Public Information Initiatives: This category includes public outreach and education
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to inform the public of current or new programs and/or tools that further the goals of
the GDP, such as the promotion of business opportunities, preservation programs, grant
programs, and conservation easements.
Capital Improvements: This includes specific projects or public facilities such as transportation infrastructure, school renovations, or park facilities that will require capital
funding through the Capital Budget and Program or through partnerships with other
State agencies or private entities.

Implementation Schedule
- To be completed -

Plan Administration
Administration of the General Development Plan involves a collaborative effort among
the County Administration and staff, the County Council, and various advisory boards or
commissions. The roles and responsibilities of each are described below.
County Council and County Executive
The County Executive and County Council are responsible for determining the priorities among the recommended actions in the GDP and for establishing timeframes for
accomplishing them. They are also responsible for ensuring that the resources needed
for implementation are available, including capital and/or operating funds, staffing
resources, and other programmatic needs. As the County’s legislative body, the County
Council adopts the GDP as well as the Capital Budget and Program and other legislation
as needed to implement Plan recommendations.
Planning Advisory Board
The Planning Advisory Board (PAB) is responsible for reviewing all amendments and
updates to the General Development Plan and forming recommendations for consideration by the Planning and Zoning Officer, the County Executive, and the County Council.
The PAB is also tasked with the annual review of the proposed Capital Budget and Program prior to County Council adoption.
County Departments
Many County departments and offices will be involved in administering the GDP and
implementation plan. A number of GDP action items will require new or revised work
tasks or programs be incorporated into the overall operating program of various County
agencies. The Offices of Planning and Zoning, Law, and Budget as well as the Departments of Public Works, Inspections and Permits, Recreation and Parks, and Health will
have major involvement in plan administration, but many other local agencies will contribute to implementation of the Plan. Coordination among the various departments is
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required in order to achieve the goals and objectives established in the Plan.
Interagency Coordination
Intergovernmental coordination is another important requirement for successful
implementation of the GDP. Water resources protection, emergency preparedness, and
transportation needs are regional issues, and local planning efforts and programs must
be coordinated with regional and Statewide efforts. In some cases, the availability of
State or Federal funding for programs or infrastructure is contingent upon this intergovernmental coordination among the State and local jurisdictions. In addition, the City
of Annapolis and the County are required to coordinate plans and programs related to
growth management, annexations, transportation services, public safety services, public
utilities, and other public services.

Progress Management and Tracking
The County will use the Implementation Schedule to itemize and prioritize the action
items in the GDP as well as to track and record progress made. Progress will be periodically reported in the form of Implementation Status Reports which will be made available
to the public. These Status Reports will summarize actions underway or completed, and
will also recommend any interim changes or amendments needed to facilitate implementation of the GDP.
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Table A – 2008 Land Use Plan Map Changes
Map
Area

TM/Parcels/Lots

Location

2004 Land
Use Plan

Current
Zoning

1

TM 3, Parcel 2 (lot
2), 22, 28, 30 (lots
1, 2), 31 (lot 1), 32
(lot 1), 33, 139 (lot
1), 154 (lot 1), 177
(lots 8, 9, 10, SWM01,
SWM02), 178, 188,
189 (lots 1, 11), 221
(lot 1R)
TM 3, Parcels 181,
148, 58, 35, 137, 173,
176, 101, 267, 50,
106, 49, 260, 120,
121, 138, 155, 277,
106, 51, 187, 202, 52,
232, 53, 192, 54, 250
TM 8 – Parcels 532,
9, 555, 418, 513, 514,
511, 217, 222, 223,
219-221, 216, 526,
213, 194, 225, 166,
440, 224, 205, 226,
230, 236, 227, 437,
242
TM 13, Parcels 8, 44,
45, 46, 61, 67, 69,
71, 100, 132,133,
164, 166, 167, 168,
169, 175, 176, 177,
179,180 (lot2), 180
(lot3), 181, 182, 205,
263

SW Quadrant
of W. Nursery
Road and
Winterson
Road

Industrial

W1

Acres in
Area of
Change
80

Along Ridge
Road east of
BW Parkway

Industrial

W1

300

Along Amtrak
Line between
MD 100 and
MD 176

Industrial

W3/ W2

110

Clarks
Hundred
Properties,
Southwest
quadrant of
BW Parkway
and MD 175

Mixed Use
Residential

MXD-R

240

TM 13, parcels 12, 20,
26, 28, 29, 171, 173

Clarks
Residential
Hundred
Low Density
Properties,
Southwest
quadrant of
BW Parkway
and MD 175

R1

34

2

3

4

5

Proposed
Land Use

Comments

Employment
Mixed Use

Redevelop Airport
Square office park
as a mixed use
development to
create live/work
opportunities along
this employment
corridor.

Transit Mixed
Use

Promote mix of
residential, office
and retail uses near
the BWI Amtrak /
MARC station, BWI
Airport, and major
employment centers.
Transit Mixed Site is under study
Use
for location of a
future MARC station
along the Penn Line.
Promote development
of a TOD center.

Employment
Developers have
Mixed Use planned an expansion
of National Business
Park on this site.
Current need is for
primary component
of the development
to be office park
as opposed to
residential.
Employment
Developers of
Mixed Use Clarks 100 want to
add this acreage
into their site
development plan
for an extension of
National Business
Park.

Map
Area

TM/Parcels/Lots

Location

2004 Land
Use Plan

Current
Zoning

6

TM 20 - P. 1, 7, 8,
16, 27-31, 34, 37, 39,
40, 42-45, 48-49, 53,
55, 69, 70-71, 78, 80,
82, 94

South side
of MD 198,
east of BW
Parkway

Commercial,
Industrial

C4 /W1

Acres in
Area of
Change
420

7

TM 1, p/o p. 2

Hammonds
Ferry Road
North, South
of I-695
Access Ramps

Industrial

W2 / C3

5

8

TM 14, Part of Parcel
63 (Reserve Parcel A)

Telegraph
Road, north
of Severn
Danza Park

Residential
Low Density

R1

10

9

TM 37 - p/o P.69,
Crownsville Government
p/o P.85 (lot 61), p/o State Hospital
/
P.86, p/o P.314; TM
Site
Institutional
38 - p/o P.92; TM
44 - P.36

RA

330

10

TM 71, Parcel 166
(not including Lot 1)

C4

30

Waysons
Corner

Commercial

Proposed
Land Use
Commercial
Mixed Use

Comments

Desirable location
for mixed use
development with
residential uses near
major employment
centers including
Fort Meade, National
Business Park, and
Odenton.
Natural
This property is
Features and part of Patapsco
State Park and
also contains a
Park & Ride lot.
Change Land Use
to Transportation/
Utility for parking
area and Natural
features for wooded
areas.
Natural
The property abuts
Features
Severn Danza Park
and was purchased
by the County Dept.
of Recreation and
Parks.
Natural
Property was
Features
acquired from the
State by County
Recreation & Parks
for preservation
purposes.
Natural
Parcel was purchased
Features
by County in 2008
for preservation as
part of the Jug Bay
greenway.

