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INTRODUCTION
The Potomac River Association has a long history of advocating for the preservation of Saint
Mary’s County environmental resources.  The motivation of Association members is to preserve
the uniquely high quality of life these resources afford.  In 2007, the Association commissioned
Community & Environmental Defense Services (CEDS) to conduct an assessment of the
Chesapeake & Coastal Bays Critical Area Program within Saint Mary’s County.  This program
was created by the Maryland General Assembly in 1984 as part of the initial effort to halt the
dramatic decline of the Chesapeake Bay and its tributaries.  Through this program a number of
additional environmental protection measures were afforded lands lying within 1,000 feet of tidal
water.  The purpose of the assessment commissioned by the Association was to identify
opportunities to enhance the environmental benefits offered by the program.  The end result
desired by the Association was to further safeguard the unique quality of life afforded by the
County’s streams, creeks, lakes and rivers. 

The study design drafted by CEDS called for a comprehensive evaluation of the numerous
environmental protection measures required by the Saint Mary’s County Critical Area Program. 
However, during the initial visit to recently developed critical area sites, CEDS and the
Association found that one of the most important protection measures - stormwater management
facilities - were generally in poor condition.  When properly designed and maintained these
facilities can protect downstream waters from the large volume of pollutants washed from
rooftops, streets, and parking lots.  

After looking at the stormwater facilities serving four sites in the critical area, CEDS and
the Association discovered that the measures at three were in such a poor state of disrepair that
essentially all pollutants were flowing through the facilities and into downstream waters.  The
Association directed CEDS to halt all further work and focus instead on:

• getting the failed stormwater facilities repaired;

• preparing a strategy for assessing the extent of the stormwater facility maintenance
problem throughout the County; and 

• designing the strategy so it also generated the public support the Saint Mary’s County
Commissioners would need to improve maintenance and reap the full benefits provided
by stormwater facilities.

CEDS recommended developing a program to recruit and train volunteers in methods for
evaluating stormwater facilities for maintenance needs.  In the past, similar programs have been
highly effective in both identifying key opportunities to enhance environmental protection and in
generating a countywide base of public support.  This support then made it possible for
government agencies to enhance existing protection efforts or to launch new initiatives.

The Association approved the recommendation and commissioned the publication of this
citizens guide and the accompanying training presentation, which can be viewed at: (To Be
Posted). 
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  These mileage and acreage figures come from the following sources: Land Areas, Inland-Water Areas,1

and Length of Shorelines of Maryland's Counties, Maryland Geological Survey (www.mgs.md.gov) and County

Wetland Distribution, Maryland Department of the Environment (www.mde.state.md.us).  Table II-1 in St. Mary’s

County 2005 Land Preservation, Parks, and Recreation Plan, published by the Department of Recreation, Parks and

Community Services (www.co.saint-marys.md.us/recreate). 

  See Appendix B in St. Mary’s County 2005 Land Preservation, Parks, and Recreation Plan, published by2

the Department of Recreation, Parks and Community Services (www.co.saint-marys.md.us/recreate). 

  Benson E D, Hansen L J, Schwartz A L, Smersh G T, 1998, "Pricing residential amenities: the value of a3

view" Journal of Real Estate Finance and Economics 16(1).  

  Benson, E.D., J.L. Hansen, A.L. Schwartz, and G.T. Smersh, 1998.  Pricing Residential Amenities: The4

Value of a View, The Journal of Real Estate Finance and Economics 16(1).  Michael, H.J., K.J. Boyle, and R.

Bouchard, 1996.  Water Quality Affects Property Prices: A Case Study of Selected Maine Lakes, Maine Agricultural

and Forest Experiment Station, University of Maine.

  Many of these studies are summarized in Impacts of Impervious Cover on Aquatic Systems, published by5

the Center for Watershed Protection, 8391 Main Street, Ellicott City, Maryland  21043.  www.cwp.org

  Table II-1 in St. Mary’s County 2005 Land Preservation, Parks, and Recreation Plan, published by the6

Department of Recreation, Parks and Community Services (www.co.saint-marys.md.us/recreate).   

WATERSHED DEVELOPMENT & SAINT MARY’S COUNTY QUALITY OF LIFE
Saint Mary’s is a very water-oriented County.  Roughly 10% of the County’s area is water. 
These aquatic assets include 633 miles of nontidal streams and rivers, 536 miles of tidal
shorelines, approximately 2,877 acres of wetlands, along with numerous ponds and lakes.  1

Nearly half of the County’s 95,500 residents participate in some form of water-oriented
recreation.   2

Few things attest to the value we place upon aquatic resources as the premium many of us
pay to live near water.  Over the years numerous homes have been built in locations overlooking
the County’s tidal creeks, rivers, and the Chesapeake Bay.  One recent study showed that a home
with a waterfront view can sell for 8% to 60% more then comparable homes lacking this same
amenity.   But a variety of environmental insults can detract from this benefit.  For example,3

research has documented a 2% to 22% decline in waterfront property value as the waterway
becomes increasingly degraded.   These factors attest to the critical role aquatic resources play in4

providing Saint Mary’s County residents with such a unique quality of life.

Unfortunately, the County’s aquatic assets are under increasing threat due to watershed
development.   A large number of scientific studies have documented a direct relationship
between the health of aquatic ecosystems and the land uses dominating the watershed of a
wetland, stream, river, lake, or tidal waterway.   In general, our highest quality waters are those5

draining watersheds mostly blanketed with forest.  Watersheds composed of a mixture of farms
and forest tend to be of fair to good quality.  Our most degraded resources drain developed
watersheds.  Presently, about 21% of the County is developed.   As will be seen in the following6

http://www.mgs.md.gov)
http://www.mde.state.md.us).
http://www.co.saint-marys.md.us/recreate).
http://www.co.saint-marys.md.us/recreate).
http://www.cwp.org
http://www.co.saint-marys.md.us/recreate).


3

  Klein, R.D., 1979. Urbanization and stream quality impairment. Water Resources Bulletin 15(4):948-963.7

  Boward, D., P. Kazyak, S. Stranko, M. Hurd, and A. Prochaska, 1999.  From the Mountains to the Sea:8

The State of Maryland's Freshwater Streams.  EPA-903-R-99-023, Maryland Department of Natural Resources,

Annapolis, MD.

  The seven wetlands of special state concern are listed in the Code of Maryland Regulations (COMAR) at9

26.23.06.01 and 26.23.06.02.

  Hicks, A.L. and J.S. Larson. 1997. Aquatic invertebrates as an index for estimating the impacts of10

urbanization on freshwater wetlands.  The Environmental Institute, University of Amherst, MA. Report submitted to

U.S. Environmental Protection Agency, Corvallis, OR.

  Ibid.  Impacts of Impervious Cover on Aquatic Systems, published by the Center for Watershed11

Protection, 8391 Main Street, Ellicott City, Maryland  21043.  www.cwp.org

  Impacts of Impervious Cover on Aquatic Systems, published by the Center for Watershed Protection,12

8391 Main Street, Ellicott City, Maryland  21043.  www.cwp.org

  Ranasinghe, J.A., S.B. Weisburg, J. Gerritsen, and D.M. Dauer, 1994.  Assessment of Chesapeake Bay13

benthic macroinvertebrate resource condition in relation to water quality and watershed stressors.  Tidewater

Administration, Maryland Department of Natural Resources, Annapolis, MD 21401.  Carmichael, J.T., B.M.

Richardson, M. Roberts, and S.J. Jordan, 1992.  Fish assemblages and dissolved oxygen trends in eight Chesapeake

Bay tributaries during the summers of 1989 - 1991: A data report.  Chesapeake Bay Research and Monitoring

Division, Maryland Department of Natural Resources, Tawes State Officer Building, Annapolis, MD 21401. 

Hartwell, S.I., C.E. Dawson, E.Q. Durell, D.H. Jordahl, S.J. Jordan, M.R. McGinty, A.S. Ives, D.A. Randle, B.S.

Rodney, R.W. Alden, P.C. Adolphson, D.A. Wright, G.M. Coelho, J.A. McGee, M.S. Illstock, and C.M. Norman,

1995.  Integrated measures of ambient toxicity and fish community diversity.  Chesapeake Bay Research and

Monitoring Division, Maryland Department of Natural Resources, Tawes State Officer Building, Annapolis, MD

paragraph, there’s good reason to believe that the 128 miles of waterways within the developed
portion of the County are degraded.

Beginning with a study published in 1979 by the author of this citizens guide , scientists7

have used percent impervious area to quantify the degree of development in a watershed. 
Impervious area includes all those land coverings which prevent rainwater from infiltrating the
soil.  Impervious surfaces include: buildings, parking lots, streets, sidewalks, etc.  

Highly sensitive aquatic resources, such as brook trout (Salvelinus fontinalis) begin to
decline when watershed imperviousness exceeds 2% or about one house for every 16 acres.   But8

there are no brook trout waters in Saint Mary’s County.  However, there are seven Wetlands of
Special State Concern.   These seven wetlands support rare, threatened, or endangered species9

and may be just as sensitive to watershed development as brook trout.  Other wetlands show the
first signs of degradation when there is an average of one house for every ten acres or 3% of a
watershed is covered by impervious surfacings.   Wetland degradation becomes significant at an10

imperviousness of 8% or one house per four acres.   Stream degradation also becomes11

significant at an imperviousness of 8% to 10%.   Several studies have documented the12

relationship between the health of tidal waters and watershed development.   There is some13
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21401.

  Mallin, M.A., K.E. Williams, E.C. Esham, and R.P. Lowe, 2000.  Effect of human development on14

bacteriological water quality in coastal watersheds.  Ecological Applications 10(4): 1047-1056.

  This document can be viewed online at: 15 www.co.saint-marys.md.us/lugm/docs/CompPlanamendedMarch03.pdf

  Until recently, the County’s low density residential development zone, the Rural Preservation District16

(RPD), allowed for one house per three acres.  Recently the density was lowered to one house per five acres.

    Table II-1 in St. Mary’s County 2005 Land Preservation, Parks, and Recreation Plan, published by the17

Department of Recreation, Parks and Community Services (www.co.saint-marys.md.us/recreate).   

  State Parks and Natural Resource Areas in Maryland: A Survey of Public Opinion, published by the18

Maryland Institute for Policy Analysis and Research and Center for Urban Environmental Research and Education

University of Maryland, Baltimore County, available online at: http://www.mdp.state.md.us/pdf/attitudes.pdf

  See Results of Recent Maryland Voter Survey on Growth Issues, funded by 1000 Friends of Maryland,19

at: http://www.friendsofmd.org/data/Public%20Summary.pdf

  Maryland Policy Choices: 2007: Public Opinion and Policy Choices, Schaefer Center for Public Policy,20

School of Public Affairs, University of Baltimore, 1304 St. Paul Street, Baltimore, Maryland 21202, available online

at: http://scpp.ubalt.edu/pdfs/SCPP_Fall_07_12607.pdf

evidence indicating that bacteria densities reach an unhealthful level when watershed
imperviousness approaches 15% or one house per acre.   14

A table headed Distribution By Land Use in Quality of Life in St. Mary's County
– A Strategy for the 21st Century , shows that as of 1997, development occupied 36,866 acres or15

16% of the County.  Nearly two-thirds of this development was low density residential. 
However, much of this sprawling residential development would have been at the density of one
house per three acres, which equates to an imperviousness of 9%.   Of course 9% impervious16

area is in the range causing significant aquatic resource degradation.  This means that as of 1997,
waters draining 16% of the County were degraded by existing developed areas.  According to
another planning document, 21% of Saint Mary’s County was developed as of 2002.   17

It used to be that only scientists, bureaucrats, and environmental advocates were aware of
the relationship between watershed development and the health of our streams, creeks, and
rivers.  The investment in environmental education over the past three decades, plus extensive
publicity about the Chesapeake Bay decline, has greatly expanded public awareness.  A survey of
southern Maryland voters in 2003, found that 87% thought it was very important to Protect lands
for wildlife and the environment and that 58% wanted government to Provide more public access
to the Bay and rivers.   18 A recent public opinion survey showed that Maryland residents rank
Pollution of the Chesapeake Bay as the second most serious issue in our state.   When Maryland19

residents were asked in 2007 to identify the factors impacting the Chesapeake Bay, 63% cited
Growth and Development Activities and 52% pointed specifically to Storm Water Runoff from
Urban Areas.  20

http://www.co.saint-marys.md.us/lugm/docs/CompPlanamendedMarch03.pdf
http://www.co.saint-marys.md.us/recreate).
http://www.mdp.state.md.us/pdf/attitudes.pdf
http://www.friendsofmd.org/data/Public%20Summary.pdf
http://scpp.ubalt.edu/pdfs/SCPP_Fall_07_12607.pdf
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  The MDE 2000 Maryland Stormwater Design Manual can be viewed online at:21

http://www.mde.state.md.us/Programs/WaterPrograms/SedimentandStormwater/stormwater_design/index.asp

STORMWATER MANAGEMENT & QUALITY OF LIFE PRESERVATION
Programs to control the effects of watershed development upon Maryland aquatic resources first
came into existence in the late 1960s.  In 1969, the Maryland General Assembly enacted a
program requiring the use of measures to control construction site mud pollution in the Patuxent
River watershed.  Shortly thereafter the Patuxent River initiative was applied to the entirety of
Maryland.  In the early 1970s a number of Maryland counties began requiring the use of
measures to control runoff from development sites after construction was completed.  For the
most part these measures were designed to reduce downstream flooding.  Design requirements
were later expanded to address stream channel erosion, then to retain the pollutants entrained in
runoff.  In the mid-1970s some Maryland counties began adopting zoning regulations to limit the
intensity of development in water supply watersheds and other sensitive areas.  In 1982, the
General Assembly passed the Maryland Stormwater Management Act which required designs to
control the pollutants washed from impervious surfaces and to maintain the infiltration of
precipitation into the soil.  The first limit on impervious area adopted by the State of Maryland
occurred in 1984, with the passage of the Chesapeake Bay Critical Area Act which was later
expanded to include the Atlantic Coastal Bays.  

In 2000, the Maryland Department of the Environment (MDE) adopted the Maryland
Stormwater Design Manual .  This manual provided a number of sorely needed improvements21

in the control of runoff from developed lands.  The manual adopted by MDE established five
criteria for reducing impacts to aquatic ecosystems and downstream properties:

Water Quality: The runoff from impervious surfaces must be treated with a measure
capable of retaining a minimum of 40% of the phosphorus and 80% of the solids suspended
in stormwater runoff.  The measures must be designed with sufficient capacity to treat the
runoff from one inch of rain falling upon the impervious surfaces created by a proposed
development project.  The one-inch standard results in treating 90% of all runoff from
rooftops, streets, parking lots and other impervious surfaces.  Prior to the adoption of the
2000 Manual some jurisdictions only required treatment of the first half-inch or 50% of
runoff.

Recharge:  The water entering a wetland or stream during dry periods originates as rain
falling upon the watershed.  A portion of each rain soaks (infiltrates) into the soil below the
root zone then flows towards the nearest stream or wetland and becomes surface water
again upon emerging at a spring or seep.  This groundwater recharge is critical to the
health of wetlands, streams, and other aquatic resources.  The 2000 Manual requires the use
of measures capable of infiltrating a portion of impervious surface runoff into the soil. 

Channel Protection: Developing forests and farms can greatly increase the frequency and
severity of flooding.  With flooding comes water velocities that scour and erode the stream

http://www.mde.state.md.us/Programs/WaterPrograms/SedimentandStormwater/stormwater_design/index.asp
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  See Table 13, in Impacts of Impervious Cover on Aquatic Systems, published by the Center for22

Watershed Protection, 8391 Main Street, Ellicott City, Maryland  21043.  www.cwp.org

  MacRae, C.R., 1996.  Experience from morphological research on Canadian streams: Is control of the23

two-year frequency runoff event the best basis for stream channel protection?  In: Effects of Watershed Development

& Management on Aquatic Ecosystems, Engineering Foundation, 345 East 47th Street, New York, NY 10017.

bed and banks.  As a watershed transforms from rural to suburban then urban increased
flooding can cause the channel to enlarge by up to four-fold .  Where a channel was ten-22

feet wide prior to development, it may widen to twenty- to forty-feet afterwards.  Prior to
the 1990s it was thought that channel erosion could be minimized by managing the runoff
from the largest storms occurring on average every 2- to 100-years.  In the 1990s several
studies showed that 2- to 100-year control did little to regulate channel enlargement and
could actually exacerbate the problem.   The scientists who conducted these studies23

theorized that by managing the one-year storm stream channel protection would be
improved.  It was this theory which prompted MDE to require management of the one-year
storm as the principle means of achieving Channel Protection. 

Overbank Flood Protection: The biggest storm recurring, on average, once every ten
years will cause a flood exceeding the capacity of the downstream channel.  The
floodwaters will swell out of the channel and over the banks to inundate the flat area
adjoining many streams.  This flat area is known as the floodplain.  The 2000 Manual
allows local governments to require management of the Overbank Flood Protection
Volume (the ten-year storm) if buildings, road crossings, or other structures are located
downstream of a development site and these structures could be harmed by an increase in
overbank flooding.  

Extreme Flooding: The largest flood occurring, on average, once a century is termed the
Extreme Flood.  The 2000 Manual allows for the imposition of a requirement to control the
runoff produced by a 100-year storm if there are buildings located downstream of a
development site which would be inundated by the extreme flood.  This requirement can
also be imposed if a local government lacks the authority to prohibit development within
the area inundated by a 100-year flood.

Generally, the first three minimum control requirements - water quality, recharge, and
channel protection - are the most important for preserving the health of aquatic ecosystems.  The
last two requirements - overbank and extreme flood - are critical to protecting property and
public safety.

STORMWATER MANAGEMENT MEASURES
This section describes the various stormwater management measures you are likely to encounter.
The description includes the requirements for each measure as presented in the 2000 Manual.  Of
course, the vast majority of existing measures predated the 2000 Manual.  

http://www.cwp.org
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The designs contained in the 2000 Manual are more effective in protecting both aquatic
resources and near-stream properties when compared to those of earlier years.  It is the
Association’s goal to not only identify older practices which are failing to performed as originally
built, but to also pin-point measures that can be upgraded (retrofitted) to achieve the higher
effectiveness of the designs presented in the 2000 Manual.

The 2000 Manual requires that plans for a proposed development project show that all
impervious surfaces will drain to a stormwater management practice.  The 2000 Manual
distinguishes between structural and nonstructural practices for reducing the stormwater impacts
of development.  The structural practices are grouped into five categories: ponds, wetlands,
infiltration practices, filtering systems, and open channel practices.  A typical nonstructural
practice would be the diversion of runoff from small impervious areas, like a rooftop, onto flat,
grassed areas where infiltration is likely to occur.

Table 1, below, compares the ability of each practice to remove the five major pollutants
entrained in runoff from impervious surfaces.  The 2000 Manual does not allow four of the
practices listed below as stand-alone practices: dry pond, grass channel, oil-grit separator, and
stormceptor.  These four practices cannot remove sufficient quantities of pollutants to protect
aquatic resources when used alone.  Instead, if they are used the runoff each receives or releases
must be treated by another more effective practice. 

Table 1: Stormwater Practices & Pollutant Removal Capability

Category-Practice Suspended

Solids

Phosphorus Nitrogen Copper Zinc

Dry Ponds 47% 19% 25% 26% 26%

Wet Ponds 80% 51% 33% 57% 66%

Wetlands 76% 49% 30% 40% 44%

Filtering Practices 86% 59% 38% 49% 88%

Infiltration 95% 70% 51% -- 99%

Dry Swale 93% 83% 92% 70% 86%

Wet Swale 74% 28% 40% 11% 33%

Grass Channel 68% 29% N/A 42% 45%

Oil-Grit Separator -8% -41% N/A -11% 17%

Stormceptor 25% 19% N/A 30% 21%

Source: Winer, R., 2000.  National Pollutant Removal Performance Database for Stormwater Best Management

Practices, 2nd Edition. Center for Watershed Protection, 8391 Main Street, Ellicott City, MD 21043.  (410)

461-8323.
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  The MDE 2000 Maryland Stormwater Design Manual can be viewed online at:24

http://www.mde.state.md.us/Programs/WaterPrograms/SedimentandStormwater/stormwater_design/index.asp

Table 2, on the next page, presents a summary of existing stormwater facilities in Saint
Mary’s County.  This summary is based upon a database maintained by the Maryland Department
of the Environment (MDE).  Table 2, shows that there are nearly 400 existing stormwater
management facilities in the County, with the oldest dating from 1987.  Two-thirds are ponds and
half the remainder are infiltration measures.  

 Nonstructural practices do not show up on the MDE database nor Table 2.  This is because
nonstructural practices do not involve a built measure like a pond.  Instead, nonstructural
practices call upon site designers to minimize impervious areas, maximize forest retention, and to
direct runoff from small impervious surfaces onto to grass where infiltration-filtration can occur.  
The 2000 Manual does not address THE most effective nonstructural measure, which is limiting
the intensity of development in areas draining to highly-sensitive aquatic resources.  This
measure is not addressed because land use is under the purview of local government and MDE is
a state agency.  Following is a brief description of the five categories of structural measures and
the nonstructural category as presented in the 2000 Manual.

Stormwater Ponds
Figure 3.1, which follows Table 2, is from the 2000 Maryland Stormwater Design Manual  and24

illustrates one of the five pond designs presented in the manual.   Ponds are the oldest and the
most numerous of the measures used to control runoff from developed lands.  Many originated as
sediment basins designed to retain a portion of the soil eroded during the construction phase. 
Basins were then converted to stormwater ponds once denuded soils were stabilized with grass,
buildings, streets, and parking lots.  

The illustration in the lower half of Figure 3.1, shows the components of a typical pond. 
The pond is created by either excavating a depression on a relatively flat site or placing an earth
embankment across a shallow valley.  A spillway of metal pipe or concrete serves as the primary
means of releasing detained runoff from the pond.  

The vertical portion of the spillway is called the riser and the horizontal pipe, which
extends from the floor of the pond and through the pond embankment, is called the barrel. 
About midway through the earth embankment are large flat plates fitted to the barrel.  These
plates, known as an anti-seep collar, prevent water from flowing along the outside of the barrel -
a condition known as piping.  If left unchecked piping could lead to the earth embankment
washing out come the next major flood.  

An opening, known as the low-flow orifice, is present at the bottom of many risers.  The
2000 Manual calls for sizing the low-flow orifice to release runoff detained in the pond at the
same rate (in cubic-feet-per-second) which occurred prior to development during a one-year 

http://www.mde.state.md.us/Programs/WaterPrograms/SedimentandStormwater/stormwater_design/index.asp


Table 1: Stormwater Management Measures in Saint Mary’s County

Category-Type Number Category Percent Year Earliest

POND 252 66.8 1987

Dry Pond 129 34.2 1990

Dry Pond-Underground Storage 2 0.5 1998

Extended-Detention 9 2.4 1991

Extended-Detention Dry 36 9.5 1996

Extended-Detention Wet 6 1.6 2001

Underground Storage 14 3.7 1991

Wet Pond 56 14.9 1987

WETLAND 5 1.3 1997

Shallow Marsh 5 1.3 1997

INFILTRATION 63 16.7 1991

Dry Well 2 0.5 2002

Infiltration Basin 36 9.5 1991

Infiltration Basin Underground 3 0.8 2002

Infiltration Trench 22 5.8 1991

FILTER 28 7.4 2001

Bioretention 14 3.7 2002

Sand Filter 14 3.7 2001

OPEN CHANNEL 7 1.9 2003

Grass Swale 3 0.8

Dry Swale 4 1.1 2003

OTHER 14 22 5.8 1994

Check Dam 5 1.3 1994

Oil-Grit Separator 1 0.3

Stormceptor 2 0.5

TOTAL 377

This table is based upon a database provided by the Maryland Department of the Environment 
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P-1 Figure 3.1 Example of “Micropool” Extended Detention Pond P-1 
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A micropool is provided in an extended detention pond to prevent resuspension of previously 
settled sediments and prevent clogging of the low flow orifice. 
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This figure is from the 2000 Maryland Stormwater Design Manual.
Permission to use this figure has been requested.



11

  Filter cloth is the black fabric you see mounted on posts along the edge of many construction sites.  It is25

only capable of “filtering” sand and other coarse particles from runoff.  Most of the pollutants entrained in runoff are

either dissolved or attached to silt or clay particles, all of which passes through filter cloth.  So filter cloth does not

do much to retain pollutants in a pond.

storm.  In older ponds the orifice was sized to the two-year storm.  A hood or screen is usually
present over the orifice to prevent clogging.

Many older ponds have a dewatering
device extending from the base of the riser,
like that pictured to the right.  The device is
intended to allow the pond to drain
completely following each runoff event.  It
typically consists of a section of perforated
pipe wrapped with filter-cloth  then covered25

with two-inch stone to protect the cloth.  The
end of the pipe farthest from the riser will be
capped or it may have a vertical extension - a
little riser - attached to the end (as illustrated
to the right).

Several of the pond designs in the 2000
Manual also call for a dewatering device, but
it is only used when the pond must be
drained for inspection or maintenance. 
Normally, the dewatering device is closed so that pollutants settled from suspension during
runoff events will be retained within the pond.  Other designs require a depression or micropool
below the low-flow orifice to retain settled pollutants and to prevent resuspension by the
turbulent conditions that exist within a pond during major runoff events.  The depression or
micropool is typically three- to six-feet in depth.

A number of ponds have a second or emergency spillway to safely pass flows exceeding the
capacity of the principal spillway.  The emergency spillway is designed to accommodate these
excessive flows without erosion of the pond embankment.  

All five pond designs presented in the 2000 Manual require that runoff enter a forebay prior
to flowing into the main pond.  The purpose of the forebay is to allow most of the coarser
sediments to settle at a point where they can be easily removed.  The forebay reduces
sedimentation of the pond proper, thereby preserving its effectiveness.  The forebay must have a
volume equivalent to 0.1 inches for each acre of impervious surface in the drainage area.  This
works out to about 360 cubic feet per impervious acre or an area ten feet by ten feet by 3.6-feet
deep. 

Riser with a Dewatering Device
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  The 2000 Manual requires that a wetland area of 1.5% when the shallow design is used.26

Table 1, shows that wet stormwater ponds remove 33% to 80% of the pollutants entrained
in runoff from impervious surfaces.  Table 1, also shows that wet ponds are two to three times
more effective then dry ponds.  It is this greater level of effectiveness which prompted MDE to
require that ponds retain a pool of water.  However, during a drought you may not see any
standing water, though a depression below the low-flow orifice should be visible.  Of course this
depression would likely hold water during a normal or wet period.  

Ponds can meet four of the five minimum criteria set forth in the 2000 Manual: Water
Quality, Channel Protection, Overbank Flood, and Extreme Flood.  A pond cannot provide
groundwater recharge unless designed as an infiltration basin.  Instead, other structural or
nonstructural practices must be employed that will allow a portion of impervious area runoff to
infiltrate the soil so groundwater inflow to nearby wetlands and streams is maintained.

Most of the ponds you will see in the field will be the old dry variety.  It is possible to
convert (retrofit) a number of these ponds so they retain water and keep more pollutants out of
downstream resources.  In fact, retrofits are probably THE most effective thing that can be done
to improve the quality of streams, creeks, and tidal waters draining developed watersheds.  One
of the Association’s goals in initiating this project is to enlist your aid in providing the County
Commissioners with the public support they need to take advantage of these retrofit opportunities
and to enhance facility maintenance.

Stormwater Wetlands
This category of practices resemble stormwater ponds except, of course, they are designed to
retain water long enough to support wetland vegetation.  Figure 3.6, which appears on the next
page, illustrates one of the four wetland designs presented in the 2000 Manual.  

To receive approval for a proposed wetland stormwater facility the designer must
demonstrate that water will be retained for a period sufficient to support plants requiring wet
conditions.  All four of the wetland designs presented in the 2000 Manual require maintenance of
a permanent micropool of water which is three- to six-feet in depth.  The 2000 Manual also
requires that the surface area of the wetland equal 1% of the drainage area .  So if the facility26

drains ten acres the wetland must have an area of a tenth acre which equals a square 70-feet on a
side.

Table 1, shows that stormwater wetlands achieve pollutant removals slightly less then that
of ponds.  The provision of wetland “habitat” is often touted as an advantage over ponds.  But the
habitat may be of dubious value.  If the facility is functioning properly then pollutants will be
accumulating within wetland soils.  Some of these pollutants, such as copper and zinc, have the
potential to bioaccumulate in the animals feeding upon wetland plants and other organisms.  
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W-1 Figure 3.6 Example of Shallow Wetland W-1 

 

 
 

 
Shallow wetlands provide WQv in a shallow pool that has a large surface area. 
 

 

HP_Administrator
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This figure is from the 2000 Maryland Stormwater Design Manual.
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  Testing must show that the soil surrounding and beneath the infiltration trench will allow water to move27

downward at a minimum rate of 0.52-inches per hour.

Like ponds, stormwater wetlands can meet four of the five minimum criteria set forth in the
2000 Manual: Water Quality, Channel Protection, Overbank Flood, and Extreme Flood.  A
stormwater wetland cannot provide groundwater recharge.  As with ponds, other structural or
nonstructural practices must be employed that will allow a portion of impervious area runoff to
infiltrate the soil so groundwater inflow to nearby wetlands and streams is maintained.

Infiltration Practices
As the name implies, these practices are designed to allow runoff to infiltrate into soils.  The
2000 Manual presents two designs: infiltration trench and infiltration basin.

Figure 3.10, from the 2000 Manual, illustrates the basic infiltration trench design.  The
profile view from this figure appears below.  The trench is excavated to a depth of four- to nine-
feet into soil which meets specific permeability criteria  set forth in the 2000 Manual.  The27

bottom of the trench must be a minimum of two- to four-feet above the water table or bedrock. 
An infiltration trench cannot drain more then about five acres.  

An infiltration trench consists of the
following components from bottom to top.  A
six-inch layer of sand is placed at the bottom
of the trench.  A layer of filter cloth is placed
over top of the sand.  Next comes two-inch
stone which fills the trench from the sand
layer to just below the trench surface. 
Another layer of filter cloth is placed on top
of the two-inch stone.  Finally, a two-inch
layer of pea-size gravel is place upon the filter
cloth and forms the surface of the trench.  An
overflow berm or other structure is place on the downstream side of the trench surface.  The
berm ensures that runoff will slow sufficiently
to percolate into the pea-gravel layer.  

Infiltration measures are vulnerable to
clogging and eventual failure.  The 2000
Manual requires redundant measures to
prevent sediment from reaching the measure
and causing clogging.  The illustration to the
right, which is from Figure 3.10 in the 2000
Manual, shows a stilling basin and a grass
channel between the runoff source - a parking
lot - and the infiltration trench.  

Infiltration Trench Profile View

Infiltration Trench Plan (Overhead) View
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  Stormwater hop-spots are described in Section 2.8, of the 2000 Manual.  These uses include vehicle28

service-maintenance facilities, junkyards, industrial sites, and a number of other uses where it is likely that toxic

materials will settle upon impervious surfaces and become susceptible to washoff.

The two-inch stone portion of the trench serves to store runoff until it can percolate through
the sand layer and into the adjoining soils.  The air spaces within the stone reservoir average
about 40% void space.  The bottom sand layer reduces the likelihood of sediment clogging the
trench-soil interface.  

An infiltration basin superficially
resembles a stormwater pond.  The most
significant differences are the flat, grassy 
floor of the basin which promotes the
infiltration of runoff into underlying soils and
the absence of a low-flow orifice.  Instead,
runoff can only exist when it fills the basin to
the Channel Protection or two-year storm
level.  

As with an infiltration trench, the bottom of the basin must be a minimum of two- to four-
feet above the water table or bedrock.  An infiltration basin cannot drain more then ten acres and
must have redundant measures to minimize sediment entry.  

Table 1, shows that infiltration is among the most effective measure for preventing
pollutants from reaching downstream waters.  Both infiltration measures (trench and basin) are
frequently used to meet both the water quality volume and recharge volume requirements. 
However, an infiltration trench is not suited to the larger flows needed to provide channel
protection, much less to control overbank and extreme flooding.  Instead, trenches are used in
concert with a stormwater pond designed to manage these larger discharges.  The trench is
installed adjacent to or offline of the storm drain system.  A flow splitter is installed in the storm
drain upstream of the trench.  The splitter allows the lower volume water quality flows - the first
inch of runoff - to split off and enter the trench but prevents higher flows from doing so.  

There are a group of land uses known as Hot Spots .  These land uses tend to generate28

runoff with an unusually high concentration of contaminants.  If infiltrated, hot-spot runoff could
contaminate groundwater.  An infiltration measure cannot be used to treat runoff from hot-spots. 

Infiltration Basin
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Filtering Systems
This category of practices utilize a sand bed
to filter pollutants entrained in runoff from
impervious surfaces.  The 2000 Manual
provides six filter designs: surface sand filter,
underground sand filter, perimeter sand filter,
organic filter, pocket sand filter, and
bioretention.  Figure 3.12 appears on the next
page and illustrates a surface sand filter.   The
profile view from this figure appears to the
right.

A sand filter somewhat resembles an infiltration trench.  Filters are generally used where
underlying soils lack the permeability or the minimum depth to the water table/bedrock required
for an infiltration measure.  Most filters are fitted with an underdrain system consisting of a
perforated pipe laid in a bed of gravel.  If underlying soils meet infiltration criteria then the
underdrain is capped at the discharge end which allows filtered runoff to percolate into the earth. 
Otherwise, filtered runoff enters the underdrain and discharges to surface waters.  Filters are
limited to a drainage area ranging from two- to ten-acres depending upon which of the six
designs is employed.

Filtering practices also attain a high level of pollutant removal.  They can be used to meet
the water quality and recharge criteria, provided underlying conditions permit the filtered runoff
to exfiltrate into the soil.  Generally, filters are not suitable for meeting the channel protection,
the overbank flooding, or the extreme flood criteria.  If a filter serves a stormwater hot-spot then
it must be fitted with an underdrain and the filter-soil interface must be covered with an
impermeable liner to preclude groundwater contamination.

Open Channel Practices
The 2000 Manual lists two open channel
practices: the dry swale and the wet swale. 
The dry swale resembles the grass channels
common along many newer rural residential
streets.  But it has several very important
differences.  First, as illustrated to the right,
the dry swale is underlain with 30-inches of
highly permeable soil which allows much of
the runoff carried by the swale to infiltrate. 
Second, the dry swale is wider and has a
flatter slope, both of which facilitate infiltration.  If underlying soils are not suited to infiltration
or the swale drains a hot-spot, then it is fitted with an underdrain.

Surface Sand Filter Profile View

Dry Swale Profile View (2000 Manual)



HP_Administrator
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  See Table 4.8, in Claytor, R.A. and T.R. Schueler, 1996.  Design of stormwater filtering systems.  The29

Center for Watershed Protection,8391 Main Street, Ellicott City, Maryland  21043  410-461-8323

   A 5% slope rises or falls five feet vertically for every hundred feet of horizontal distance.30

Table 1, shows that a dry swale is nearly two- to three-times more effective in removing
pollutants from runoff compared to a conventional grass channel.  A dry swale can be used to
meet both the water quality and recharge criteria contained in the 2000 Manual.  A dry swale
should not drain more then five acres. 

The greater effectiveness of a dry swale versus a grass channel is attributable to the
transport of contaminated runoff deep below the ground surface.  In a conventional grass channel
contaminants mostly settle at or near the soil surface.  When a large storm occurs high velocity
runoff can dislodge contaminants from the near-surface of the channel.  Some studies have
shown essentially zero pollutant removal from conventional grass channels because of pollutant
resuspension .  29

Non-structural Practices
The 2000 Manual requires that plans for a proposed development project show that all
impervious surfaces will drain to a structural or nonstructural practice.  Six nonstructural
practices are described in Chapter 5, of the 2000 Manual:

• Natural Area Conservation;

• Disconnection of Rooftop Runoff;

• Disconnection of Non Rooftop Runoff;

• Sheet Flow to Buffers;

• Open Channel Use; and

• Environmentally Sensitive Development.

Generally, the credits are mostly applied to rural residential projects where single-family
detached homes are proposed for large lots and the slope of the land is 5% or less .  The credits30

can reduce the quantity of runoff that must be managed to meet the water quality, recharge,
channel protection, and overbank flood criteria.  In some cases the credits can completely satisfy
the water quality and recharge criteria.  The science supporting these credits is rather sparse and
it remains to be seen whether a protection level equivalent to that of structural practices is
achieved.

EVALUATING MEASURES FOR OPPORTUNITIES TO ENHANCE PROTECTION
This section presents advice on how to evaluate a stormwater facility for opportunities to
enhance the protection it affords for downstream waters and properties.  The emphasis is on
factors that will enhance water quality protection and reduce downstream channel erosion and
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flooding.  Other factors such as aesthetic attributes (appearance of a facility) are not addressed. 
Also, the Association’s survey of existing stormwater facilities is being done in a tiered
approach.  The first survey is designed to flag those facilities most likely in need of maintenance
or presenting the best retrofit opportunities.  Of course the purpose of a retrofit is to enhance the
aquatic resource protection provided by an older facility.

A PowerPoint presentation has been prepared that contains a number of photos and other
illustrations showing each of the points of evaluation noted in the remainder of this citizen guide. 
An Adobe version of this presentation can be viewed online at: To Be Posted.

The first survey is designed to flag those facilities with the most critical problems or the
greatest opportunities to enhance aquatic resource protection.  A second survey will be done of
the flagged facilities to gather the additional data needed to pursue these problems.  Of course
facilities in a need of immediate maintenance will be reported to the Saint Mary’s County
government.  We ask that you allow the Association’s survey coordinator, Richard Klein, to
make these reports.  The County’s stormwater inspection staff are a bit overworked and it will be
a more efficient use of their time and your’s if problems are reported through one contact person
- Richard Klein.  Richard can be reached at 1-800-773-4571 or Rklein@ceds.org.

Before getting to specific evaluation methods some general advice follows for enhancing
your safety, the quality of your evaluations, and protecting property owner rights.

Safety
Stormwater facilities can be dangerous, particularly during major storms and even during dry-
weather.  

• First of all, never visit a facility by yourself.  Always take someone with you.  

• Never enter a pond, storm drain, or drainage way when a storm is approaching.  The
resulting flash-flood could be life-threatening.  

• Never climb a fence to enter a pond or other stormwater facility.  If a facility is fenced
and the access gate is locked then get the owner’s permission before entering.

• Be very careful when walking onto the floor of a pond.  Recently deposited sediments
can be quite soft, resembling quicksand.  Carefully place one foot in front of the other
to test the stability of the pond floor by pressing down with the toe of your boot then
increasing pressure.  Only step forward when you’re satisfied the footing is firm.

• Be extremely careful when wading into a pool, particularly if you cannot see the
bottom.  Use a wading staff or a stick to probe ahead for sudden drop-offs.



20

  Click on the following link for an explanation of how to define a watershed:31

ceds.org/publications/definewatershed.pdf

How To Find Stormwater Facilities
Beginning in the early- to mid-1980s, most new suburban and urban development was required
to obtain approval for a stormwater management plan.  The plan was accompanied by hydraulic
and hydrologic computations showing how the project would effect existing runoff patterns.  If
certain thresholds were exceeded then the applicant was required to use a variety of measures for
partially maintaining pre-development runoff characteristics.  In the 1980s and 1990s these
measures were mostly ponds.  Projects would be exempt from using stormwater measures if the
computations showed that these facilities would have little beneficial effect.  In some cases ponds
would actually make existing flooding patterns worse.  Rural residential projects were exempted
if all homes were built on lots larger then two acres.

All facilities depend upon gravity to get stormwater from the point of origin to the measure. 
Because of this facilities are almost always located at the lowest point on a site.  Occasionally,
large projects may have facilities at points intermediate to the highest and lowest elevations
within the site.  So, begin your search for stormwater facilities along the lowest (downstream)
side of a shopping center, a residential site, or any other discrete area of development.

If your goal is to evaluate the condition of stormwater facilities protecting a specific tidal
creek or other waterway, then first define the land area (watershed) draining to the aquatic
resource .  Drive the roads ramifying the watershed.  Whenever you encounter a residential area31

or other development look for stormwater facilities on the low end of the site.  Please abide by
the suggestions given in the next section of this guide regarding Access To Measures when
seeking a closer look at a facility.

Access To Measures
Fortunately, most facilities can be viewed from nearby public areas such as a road, a sidewalk, or
a parking lot.  With binoculars you can frequently see all the essential features.  

You should never trespass onto private property to view a stormwater facility.  Instead, seek
the owner’s permission.  The goal of evaluating stormwater measures is to identify opportunities
to enhance aquatic resource protection.  You will need the cooperation of the facility owner to
achieve this goal.  It makes little sense to risk alienating the owner by entering their property
without permission.  Following is some advice for locating owners.

• Residential:  Facilities serving a residential community are usually owned by the
homeowner’s association representing the residents.  If you know someone living in the
community then they can likely put you in touch with the HOA.  

• Commercial: Facilities serving shopping centers and other commercial areas are
usually under the control of a management company.  Frequently there will be a sign on
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the premises giving the name and contact information for the management company. 
Otherwise you can ask a store owner or office manager for the management company’s
contact information.  

If both preceding options fail to identify the owner then contact the stormwater facility
Inspections & Compliance staff with the Saint Mary’s County Department of Land Use &
Growth Management (LUGM).  The inspectors overseeing stormwater facilities can provide you
with the owner’s contact information.  The LUGM inspection staff can be reached at
301-475-4200 extension 1580. 

Following are some additional suggestions:

• If a facility is surrounded with a locked fenced then don’t enter without the owner’s
permission.  

• Never attempt to raise a manhole cover.  

• Many infiltration measures and filtering practices have monitoring wells.  Never
attempt to remove the cap from the well without the owner’s permission.  

It is rarely necessary to enter a fenced facility, lift a manhole cover, or remove a well cap to
evaluate a stormwater measure.  There are always other options, which will be presented later in
this citizen guide.

What To Bring
Following is a list of the items you may need when evaluating a stormwater facility.

• camera (preferably digital) to record the opportunities you find to improve a facility;

• binoculars to view facility details from nearby public areas;

• a clipboard with cover and pencil (won’t run when wet) for recording your findings on
the evaluation forms provided at the end of this citizen guide.  Use a separate evaluation
form for each facility you examine;

• measuring tape to determine if a facility meets the minimum area requirements set forth
in the 2000 Manual;

• six-foot measuring stick-wading staff with foot marks labeled with paint, tape, or felt-
tip pen.  The staff is used to determine the depth of pools and the freeboard between a
pond floor and a low-flow orifice;

http://www.co.saint-marys.md.us/lugm/lugmtemplate.asp?content=inspectionscontent.asp
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• boots for the frequently wet or muddy areas adjoining a facility (tuck pant-legs into
boot-tops to reduce tick problems);

• work gloves to remove stone surrounding the perforated pipe in a dewatering device. 
The stone is removed to check the condition of filter cloth;

• a trowel or small shovel for digging into a filter bed to determine the depth of
accumulated sediment;

• a flashlight or hand-mirror to look inside spillways, etc.;

• a cell phone to call for help if you get in trouble, though you should always have a
companion; and

• the items listed in the following section.

Rain Gauge & Float Method
Infiltration trenches, filters, dry wells, and dry swales are usually designed solely to treat the

vWater Quality volume and the Recharge volume.  The Water Quality volume (WQ ) is equal to
one-inch of runoff from all the impervious surfaces draining to a stormwater practice.  Runoff
should never overflow from a practice if it has received:

• a quantity of water equivalent to one inch or less of runoff from all impervious
surfaces in the drainage area; and

• it has been more then three days since the last runoff event ended.  

Following is a simple, easy and inexpensive method to determine if a

v.practice has sufficient volume to treat the WQ   You’ll need several items
which are available at most hardware stores: 

• Rain Gauge - Simple rain gauges can be purchased at a hardware
store for about $5 or you can make a gauge by cutting a gallon milk
jug in half.  Place a weight, such as a rock, in the bottom so the jug
doesn't blow away.  Be certain to remove the weight before you
measure the depth of rain accumulated in the jug. 

• Float - A fishing bobber can be used or any other floating object
provided its small enough to easily float and not get hung up in a
spillway yet large enough so it doesn’t easily blow away in a wind. 
The float must also have a point of attachment for a string.

Rain Gauge
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• Wooden Stake - if a tree or other object is
not available nearby for tying the string, and 

• 20-feet of string. 
The rain gauge is used, of course, to determine

how much rain has fallen since it was last checked
and emptied.  The float is placed at the point where
runoff would first overflow after the storage area
within the practice becomes full of water.  

It actually takes more then an inch of rainfall to
produce an inch of runoff from impervious surfaces. 
The first 0.2-inches of rain is stored in the
depressions common to most impervious surfaces or

vevaporates.  So a practice which is designed to treat the WQ  should not overflow until more then
1.2-inches of rain has fallen.  Be certain to place the rain gauge in the open beyond the dripline of
trees, rooftops, etc.

Again, the float should be placed at the point where runoff would first overflow from the

vportion of the practice where the WQ  would be stored for treatment.  This point may be a grass-
or rock-lined channel, in which case the float should be set at the lowest point on the grass or
upon the lowest and most stable point on the rocks.    Of course, a string is attached to the float
and the other end is tied to a nearby tree or some other fixed object.  If no such object is available
then tie the string to a wood stake or tent peg driven into the earth.

In some practices a storm drain inlet, such as that pictured to the right, serves as the
overflow point.  The inlet has an opening on each of the four sides.  The float should be placed
on the bottom of the opening located on the downwind (east) side to reduce the likelihood that it
will not blow away in a wind.  The float string can be tied to the concrete support between two of
the inlet openings.

When applying this method to a practice begin monitoring weather forecasts such as those
offered by the National Weather Service at: http://www.erh.noaa.gov/lwx/.  If the prediction calls
for more then, say, a half-inch of rain then visit the practice before the storm arrives.  Set out the
rain gauge, place the float in the overflow, then tie the float-string off to a fixed object.  Return
about 24-hours after the storm began and measure the depth of rain accumulated in the gauge. 
Check to see if the float has moved downstream from where you placed it prior to the storm. 
Take photos of the water depth within the gauge and the float.  If the rainfall depth was less then
1.2-inches and the float was carried downstream, then the practice probably lacks sufficient
capacity to treat the Water Quality volume.  Contact Richard Klein (1-800-773-4571) so he can
notify the officials responsible for ensuring the practice is properly maintained. 

Bobbers

Storm Drain Inlet

http://www.erh.noaa.gov/lwx/
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Ponds
Stormwater ponds and wetlands are generally most effective in minimizing downstream channel
erosion and flooding.  Ponds and wetlands are less effective in preserving water quality and
groundwater recharge when compared to infiltration, filtering, and open channel practices.  

Care should be exercised when walking onto the floor of a pond or wetland.  Soft sediments
may have accumulated on the pond floor creating a hazard resembling that of quicksand.  Use a
measuring staff to probe ahead when wading into areas where the bottom is not visible.

The MDE database indicates that 16 of the existing ponds in Saint Mary’s County are
underground facilities.  These facilities have been deleted from the list of those to be evaluated
by volunteers.  Should you encounter an underground facility please do not attempt to enter it by
lifting a manhole or other access cover or through the outfall structure.

The Pond Cross-Section illustration below will be referred to repeatedly in this section as
advice is provided on how to evaluate specific pond components. 

Pollutant Retention Area:  The 2000 Manual requires that all stormwater ponds and wetlands
have an area for storing pollutants settled from suspension.  This pollutant retention area must
exist below the lowest point on the spillway where runoff can exit the pond-wetland.  In the Pond
Cross-Section illustration above the micropool serves as the pollutant retention area.  The lowest
point where runoff could exit would be the low-flow orifice behind the hood on the riser.  

Of course this requirement applies only to ponds-wetlands approved after the 2000 Manual
came into effect.  It appears that about three-fourths of the existing ponds-wetlands in Saint
Mary’s County pre-date the 2000 Manual.  It is likely that the pollutant retention area will be

Pond Cross-Section (from 2000 Manual; permission requested)
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  Filter cloth is the black fabric you see mounted on fence posts on construction sites.32

minimal or nonexistent in 75% of the ponds-wetlands you evaluate.  But one of the goals of this
effort is to expand public support for upgrading older facilities to improve aquatic resource
protection.

What To Look For: Locate the lowest point on the pond spillway where runoff can flow
out of the pond.  Does a depression or any other pollutant retention area exist below the
outflow point?  If yes, then check the appropriate box on the evaluation form then estimate
the average width, length and depth of the area.  If a stone-covered dewatering device is
present then assume the pollutant retention area is absent.

Forebay:  The 2000 Manual requires the use of a forebay to minimize the rate at which the
pollutant storage area fills with sediment.  As shown in the Pond Cross-Section illustration 
above, the forebay is located where runoff would first enter the pond-wetland.  This point is
usually in the form of a storm drain outfall pipe, a rock-lined channel, a break in the curb of a
parking lot or street, or a swale (ditch) emptying into the head of the stormwater pond or wetland. 
If a forebay is present it should be located either within the pond-wetland or very close by.  

The 2000 Manual requires a forebay to have a volume equivalent to 0.1 inch per acre of
impervious area draining to the pond or wetland.  The drainage area of stormwater ponds and
wetlands in Saint Mary’s County averages about five acres.  Assuming a typical imperviousness
of, say, 25% that means the impervious area averages about (5.0 acres x 25% = ) 1.25 acres. So
the typical forebay should have a volume of about (0.1 inches ÷ 12 × 1.25 acres × 43560 square
feet/acre = ) 454 cubic feet or an area measuring 15 feet by 15 feet by 2 feet deep.  If you find a
forebay then determine if it has a volume of about 454 cubic feet as a very general rule of thumb.

What To Look For:  Locate the point where runoff would first enter each stormwater pond
or wetland.  Note on the evaluation form whether a forebay is present.  If it is present then
note whether it appears full of sediment and requires cleaning.  Measure the width, length,
and depth of the forebay and note these values on the evaluation form.  Multiply the values
to see if the forebay volume comes out to about 454 cubic feet.

Dewatering Device: About a fifth of the ponds you encounter in Saint Mary’s County should be
the extended-detention type.  Each will likely have a dewatering device.  The device consists of a
perforated plastic pipe extending from the base of the riser.  The pipe is wrapped first with a
layer of half-inch hardware cloth then a layer of filter cloth .  The filter cloth is covered with a32

protective layer of stone, usually about two-inches in diameter.  There will usually be a short
riser at the end of the horizontal pipe farthest from the pond spillway.  This short riser will be
wrapped with hardware cloth and filter cloth, but only a portion may have stone mounded around
the outside.  Some dewatering device risers are not wrapped with either hardware or filter cloth.
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The hardware and filter cloth wrapping is critical to retaining pollutants within a
stormwater pond.  While the filter cloth is only capable of screening coarse sediments from
runoff, this still provides a significant water quality benefit.  Therefore it is critical that the
perforated pipe remain wrapped with filter cloth which is free of tears and other defects that
could allow sediment to freely enter the perforated pipe.  Also, the junction between the
horizontal pipe, the short riser, and the riser in the main pond spillway should be water-tight.  In
other words, there shouldn’t be any gaps in the joints that might allow runoff to enter below the
low-flow orifice without first passing through the filter cloth.  In some older ponds sediment may
have accumulated to the point where the dewatering device is completely covered with sediment,
which means the pond requires cleaning.  

What To Look For: Note whether the horizontal portion of the dewatering device has
become completely covered with sediment.  Verify that the horizontal pipe and the
bottom portion of the short riser (if present) is completely covered by two-inch stone. 
Carefully remove the stone where the horizontal pipe joins the main spillway riser to
ensure that: a) the perforated pipe is wrapped with filter cloth free of holes, and b) that
a water-tight seal joins the horizontal pipe to the main spillway riser.  Now, repeat this
examination where the horizontal pipe joins the short riser.  Take a photo of any
defects you find then carefully replace the stone at both points of examination.  Of
course record your findings on the evaluation form.   

Embankment:  Most ponds are created by placing an earth embankment across a shallow valley.
Though it is a rare occurrence, pond embankments have washed-out during major floods.  There
are a number of factors which can lead to pond embankment failure.  This section focuses on
those factors visible during a superficial examination of the embankment.  

Trees, groundhogs and other burrowing animals can endanger a pond embankment.  All
three may create passages through the embankment which could become conduits for water.  The
movement of water along these conduits could lead to embankment failure.  The embankment
must be mowed with sufficient frequency to keep trees and shrubs from becoming established. 
Burrowing animals must be removed if they attempt to inhabit the embankment.

The embankment should be well vegetated with grass.  There should not be any evidence of
erosion.  When you view the embankment from a distance the top should be perfectly level with
no low spots, other then at the emergency spillway.  These low spots could be evidence of
differential settlement, which is not good.  The low-spot could become a point where water
concentrates during a major flood and pond overflow.  Since these low-spots are not designed to
resist erosive forces, as is the emergency spillway, they could become points of first erosion then
wash-out of the embankment.  

What To Look For:  Are trees or shrubs growing anywhere on the earth embankment? 
Are groundhog holes or other animal burrows present on the embankment?  Do any gullies
or other signs of erosion exist on the embankment?  Are there any low spots on the
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embankment other then at the emergency spillway?  Take enough photos to capture all
portions of the embankment, particular problem areas.  

Call Richard Klein (1-800-773-4571) if you note any of these problems so he can notify County
officials immediately.   

Pipe Spillway: Today spillways are mostly constructed of concrete, though older ponds may
have a metal pipe spillway.  There shouldn’t be any cracks or other openings where runoff could
enter the spillway other then by flowing into a dewatering device or the low-flow orifice.  Check
the point where the riser (vertical pipe) joins the barrel (horizontal pipe) for any cracks or other
openings.  Also, closely examine where the barrel enters the earth embankment.  Is there any
evidence that water is flowing through the earth embankment along the outside of the barrel? 
This condition is known as piping and could lead to embankment failure.  Piping is usually
prevented by the anti-seep collar shown in the Pond Cross-Section illustration above.  If piping is
occurring then you may see small channel leading down into the earth along the outside of the
barrel.

What To Look For: Is there any evidence of piping, cracks or other defects allowing runoff
to enter the spillway other then through a dewatering device or a low-flow orifice?  Take a
photo of each defect.   

Call Richard Klein (1-800-773-4571) if you note any of these problems so he can notify County
officials immediately.   

Low-Flow Orifice: The Pond Cross-Section
illustration several pages above shows that
the low-flow orifice is located on the riser and
facing towards the interior (upstream side) of
the pond.  The illustration to the right is of a
pond which does not utilize a low-flow
orifice.  This is one of three 2000 Manual
pond designs which lack a low-flow orifice.
Instead, a reverse pipe serves as the lowest
point on the riser where runoff can exit these three pond designs.  The inlet of the reverse pipe is
set below the normal surface of the pool of water (wet pool) the pond is designed to retain.  The
other end of the pipe connects to the riser at the desired elevation of the wet pool surface.  When
the wet pool surface rises above this elevation water begins flowing from the pool and into the
riser via the reverse pipe.  The pond drain at the bottom of the riser should always be closed
except when the water level must be lowered for maintenance.  

The low-flow orifice is usually sized to allow runoff to exit the pond at either the rate
which will minimize downstream channel erosion or, in older ponds, at the maximum rate at



28

  A two-year storm is, of course, the largest rainfall event which typically recurs once every two years on a33

long-term basis.  In Saint Mary’s County a two-year storm releases 3.4-inches in a 24-hour period.  Prior to studies

conducted in the 1990s, it was thought that keeping the maximum two-year storm rate of discharge the same as

before development would prevent downstream channel erosion.  The studies showed this was not the case.  The

Channel Protection criteria set forth in the 2000 Manual was adopted in hopes of reducing erosion of stream bed and

banks.

which runoff flowed from the drainage area prior to development during a two-year storm .  In33

new ponds, designed in accordance with the 2000 Manual, the low-flow orifice will usually be
several feet off the floor of the pond.  Slightly more then half of the existing ponds in Saint
Mary’s County are Dry-Ponds which pre-date the 2000 Manual by more then a decade.  The low-
flow orifice in dry-ponds usually consists of a large opening on the floor of the pond.  Table 1,
shows that dry ponds can remove 19% to 47% of the pollutant load.  However, when the low-
flow orifice is present at the floor of the pond, pollutant removal is zero.  The Association will
carefully examine these ponds for opportunities to add a dewatering device or other structures to
improve pollutant retention.

The 2000 Manual requires a hood or other protective device over the low-flow orifice to
prevent it from becoming clogged with debris.  The low-flow orifice on older ponds may have
these or other protective measures.  You should always check the low-flow orifice for debris or
other objects which might obstruct the flow of runoff into the riser.  Occasionally you may
encounter a pond which appears to lack a low-flow orifice or a dewatering device.  There is a
possibility that both are covered with accumulated sediment, in which case the pond requires
immediate maintenance.

What To Look For: If a low-flow orifice is present then is it free of obstructions?  On the
evaluation form note the low-flow orifice diameter, condition (free of obstructions), the
height above the pond floor, and whether a hood or other protective measure is present.  If
you cannot find a low-flow orifice or dewatering device then attempt to determine if either
is present but buried with sediment.  You can usually determine if the orifice or device are
present by looking inside the riser.  You will see an opening inside the riser below the 
approximate elevation of the sediment accumulated outside the riser.  Take a photo of the
low-flow orifice particularly of any defects.   

Outfall: The outfall is the point where runoff is released from the barrel (horizontal pipe) below
the pond.  In older ponds a concrete channel may lead from the outfall to a nearby stream
channel.  With newer ponds the discharge may first flow onto a short concrete apron then a
channel lined with large stone (rip-rap).  Runoff may also discharge onto stone enclosed in a wire
basket known as a gabion.  There should not be any evidence of erosion at the end of the apron,
rip-rap, gabions, or other outfall protective measures.

What To Look For: Examine the area below the pond outfall for any evidence of recent
erosion?  
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