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5.0  ASSESSMENT OF WATER QUALITY PROBLEMS

The focus of this watershed assessment is to assess existing conditions in the Ballenger Creek
watershed, identify water quality problems, and describe opportunities to improve water quality. 
The assessment of current conditions presented in Section 4 indicates a wide range of potential
stressors, including both urban and agricultural land use activities.  In addition, projections of
future development and estimates of future impervious surface highlight the need to consider
potential future impacts.

Within the last 10-15 years, development around the City of Frederick has expanded southward,
replacing rural, agricultural, and undeveloped lands in the north-central and eastern portions of
Ballenger Creek watershed.  Projections of future development predict that urban land use,
currently at approximately 25 percent, will expand rapidly to about 62 percent over the next 20
years.  Impervious surface in the watershed is currently at a level where stream impacts are
typically observed, and an increase brought about by additional development is likely to place
additional stress on Ballenger Creek’s water quality, biological integrity, and physical habitat.

Common stresses associated with urbanization include the loss of natural vegetation throughout
the watershed and particularly the loss of riparian vegetation, which supports many important
stream processes.  Riparian vegetation stabilizes streambanks and reduces the inputs of nutrients,
sediment, and other pollutants.  Riparian vegetation also provides shade and contributes to
shoreline and stream habitat quality by supplying rootwads and other woody debris that serve as
cover for amphibians, reptiles, mammals, fish, and invertebrates.  Other effects of urbanization
can include more variable stream flows, increased erosion from runoff, habitat degradation
caused by channel instability, increased nonpoint source pollutant loading, elevated air and water
temperatures, and losses of biological diversity.

A list of water quality problems in Ballenger Creek watershed was developed by integrating
information gleaned from the environmental assessment, visual inspection for potential
watershed stressors, and other analyses compiled for this report.  The objective was to identify
problems and their likely causes as a basis for identifying opportunities to improve water quality.

Problems affecting water quality in Ballenger Creek and its tributaries are predominantly those
arising from both urban and agricultural nonpoint sources.  General problem types evident in
Ballenger Creek and its tributaries include alterations of natural flow regimes (i.e., rapid
conveyance of stormwater into stream channels), sediment deposition, and physical habitat
degradation.  In many cases, problems are minor, particularly where the presence of extensive
forest buffer or existing stormwater management facilities provide some protection from the
impacts of nearby land uses.  More severe impacts were apparent at particular locations,
especially in the lower sections of Ballenger Creek where karstic features re-route surface runoff
and streamflows underground, create instabilities in existing BMPs, and otherwise increase the
complexity of SWM issues.  Taken individually, many of the activities in the watershed likely
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have little detrimental effect; however, the cumulative effect of these activities throughout the
watershed can be of greater concern.

Water quality problems within Ballenger Creek loosely fall into ten groups centered around the
following issues:  karst, hydrologic modification, livestock access to stream, cropland runoff,
failing septic systems, new construction, future development, industrial/commercial
development, existing structures, and stream restoration. 

5.1 Ranking of Water Quality Problems

In order to prioritize the water quality problems, specific criteria were developed to assess and
rank problems identified.  For each problem, scores of 1 to 5 were assigned for the following
factors: 

! Extent: the spatial extent of the problem, ranging from local (1) to widespread (5)  

! Severity:  the degree to which the problem is a detriment to stream quality, ranging
from mild (1) to most severe (5)  

! Potential for environmental restoration benefit: this factor answers the questions
“Would action likely bring about improvement in the condition of the environmental
resource?” and “Overall, would restoration action likely be successful and cost-
effective at this site?”  Answers were scaled from little potential restoration benefit
(1) to great potential benefit (5).

An average of the extent, severity, and restoration potential scores was then calculated to produce
an overall water quality problem rating (1-5).  Problems with an overall rating score of 3.0 or
higher were then selected as priority issues because they present the greatest opportunity for
improving water quality.

A summary of specific problems under each of the general types, along with rankings, is given in
Table 5-1.

5.2 Opportunities to Improve Water Quality

In the last several years, Frederick County has expended considerable resources and effort to
expand its NPDES stormwater management programs.  These efforts have resulted in strong
facility inspection, GIS and database management, permit review, stormwater sampling, and
watershed assessment components.  The County is also currently updating its stormwater
management ordinance to reflect recent changes in State requirements.

In order to increase the effectiveness of the County’s SWM management programs, an adaptive
management process is being followed, with refinements continuously considered and
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implemented.  As such, a number of additional opportunities are recommended that would enable
the County to better address SWM issues and improve water quality (Table 5-1).  These
opportunities include site-specific activities as well as general programmatic refinements that
could apply to many areas and thus address cumulative effects throughout the Ballenger Creek
watershed.

Many of the programmatic approaches recommended in the watershed assessment for Lower
Bush Creek watershed (Roth et al. 1999a) are applicable to the problems noted here.  As funding
and staff resources allow, implementation of these approaches, especially those pertaining to
education/outreach and agricultural issues, will bring about County-wide improvements and
therefore help conditions in Ballenger Creek.

Several opportunities recommend Division of Public Work (DPW) coordination with other
agencies.  Managing stormwater at the county level is a complex task and involves a number of
County agencies.  While stormwater management is not the primary mission of these agencies, it
is an issue that land use planners, road managers, development review staff, and conservation
district staff deal with frequently.  Staff from multiple agencies are often dealing with similar
problems or working on related tasks, however, coordination is often informal at best. 
Organization of a more formal coordination committee between County agencies could help
avoid duplication of efforts, share resources and knowledge, and provide more effective and
consistent management of stormwater.  Also, working with MDE and the City of Frederick is
recommended, to address issues that fall outside the County’s jurisdication.

The north-central and eastern portions of Ballenger Creek watershed contain relatively intense
development.  Much of the newer residential and commercial development appears to conform to
current stormwater management standards; however, the presence of karst in the Frederick
Valley presents special circumstances that may not be adequately addressed by existing facilities. 
As the collective knowledge base for stormwater management advances, new techniques may be
available for addressing management issues in karst areas that were not available at the time
many of these facilities were constructed.  Therefore, retrofit opportunities may be available in
the future.

Even with strict adherence to current stormwater control practices and implementation of BMPs
for erosion and sediment control, it will be difficult to prevent any diminishment of the current
level of stream water quality and habitat integrity in the watershed, especially given the projected
level of development within the watershed.  For example, most construction sites within
Frederick County meet current erosion and sediment control requirements, however not all
sediment is contained given the limits of existing technology.  Therefore, the County may want to
find ways to improve the efficiency of site controls in order to better retain topsoil and protect
water resources.  Given that no SWM practices are 100 percent effective in reducing runoff,
sediment, and erosion, some degree of stream degradation is also likely to occur, as indicated by
the amount of impervious surfaces within the watershed.  However, without such stormwater
control measures, far greater degradation would likely result.
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