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EXECUTIVE SUMMARY

The City of Gaithersburg continues to make progress

toward improving the health of their watershed and

meeting their upcoming regulatory requirements.

The Lower Great Seneca Creek Watershed Study is

the second of three watershed assessments that the

City is performing. The first study, the Middle Great

Seneca Creek Study, completed in June 2013,

provides background information on the City’s

stormwater program and provides additional

information relative to the City’s efforts. The Muddy

Branch Watershed Study will be the third and final

study, and is scheduled to be completed Fall 2014.

The City is performing these studies to assess the

current conditions of their watersheds and determine

a path to compliance with the upcoming MS4 permit and Chesapeake Bay TMDL requirements.

The Lower Great Seneca Creek Watershed Study evaluated thirty seven potential stormwater

sites and narrowed down the list to the top twenty:

 Pheasant Run Drive

 Quince Orchard Boulevard

 Firstfield Road

 Water Street

 Marquis Drive

 Gaithersburg City Hall

 Diamond Elementary School

 Diamond Avenue Parking Lot

 DPW Building

 16 S. Summit Avenue Parking Lot

 Bridalwood Dry Pond

 Rabbitt Road

 Flagler Drive

 Orchard Pond Apartments

 Diamond House Apartments

 Maryland Exchange Alley

 The Nurturey

 Ridgepoint Place Neighborhood

 Ridgepoint Place

 Y-Site

The City chose to proceed with concept designs for four stormwater management sites; however

one was later eliminated from immediate consideration. The other three concepts are

summarized below:

The new Dosh Drive green street is a result of
the proactive City efforts to provide water
quality improvements in the Lower Great

Seneca Creek watershed.
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Site
Drainage

Area (acres)

Proposed

Measure
Potential Pollutant
Removal Credits

Approximate
Cost

Gaithersburg

City Hall
0.80 Bioretention

4.19 lb TN

0.96 lb TP

640 lb TSS

$180,000

16 S. Summit Avenue
Parking Lot and City
Police Property

2.01 Bioretention

1.77 lb TN

0.21 lb TP

115 lb TSS

$128,000

Quince Orchard

Boulevard
0.94 Bioretention

4.92 lb TN

1.13 lb TP

745 lb TSS

$193,000

This study also evaluated approximately 4 miles of stream for potential stream restoration sites.

The City selected 2 sites for stream restoration concept design:

Stream
Reach

Reach Length

(linear feet)

Proposed Measures Potential Pollutant
Removal Credits

Approximate
Cost

Rabbitt
East #4

80

Channel realignment

Bank protection

Grade control

16 lb TN

5 lb TP

124 tons TSS

$173,300

Solitaire
North

650
Bed and bank
stabilization

130 lb TN

44 lb TP

101 tons TSS

$276,100

The Lower Great Seneca Creek watershed is the smallest of the three in the City, with the fewest

natural stream miles. This area is made up of older developments that were constructed before

stormwater management regulations were in place. This watershed did not have as many retrofit

opportunities as the other watersheds, so the City considered alternative projects.

The City is in the process of developing a Stormwater Management Program and Stormwater

Program Fee. This fee formerly known as the Water Quality Protection Charge was

implemented by Montgomery County to provide funding to support restoration projects. The

watershed studies will help the City understand the needs and priorities of each watershed and

will help as they determine the details of the Stormwater Program Fee and prioritize the funding

they receive.

The proposed improvements identified in the Lower Great Seneca Creek watershed will improve

water quality by decreasing the amount of runoff and pollutants that enter Long Draught Creek

and its tributaries. The proposed stream restoration improvements will improve miles of stream

channel and enhance habitat and riparian conditions within several reaches. These

recommendations will help prevent further erosion and pollution, thus providing the City with

credit toward its regulatory requirements.
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BACKGROUND

An understanding of the current conditions, behaviors, and regulations affecting the City’s

Lower Great Seneca Creek watershed’s health is the first step in addressing the City’s restoration

goals. This watershed study investigates these aspects of the watershed and provides suggestions

to improve the watershed to meet the City goals. The City of Gaithersburg’s (City’s) goals for

the Lower Great Seneca Creek Watershed are to:

 Preserve and protect City streams and the environment

 Stabilize eroded banks and streams

 Enhance community areas with aesthetic vegetation which doubles purpose as

stormwater treatment

 Meet the City’s National Pollutant Discharge Elimination System (NPDES)

Municipal Separate Storm Sewer System (MS4) permit and Chesapeake Bay

requirements for pollution Total Maximum Daily Loads (TMDLs)

This watershed is one of three watersheds in the City. The streams in this watershed contribute to

Seneca Creek, a tributary of the Potomac River, which discharges into the Chesapeake Bay.

Approximately 1,255 acres of land in the City of

Gaithersburg are part of the Lower Great Seneca

Creek watershed drainage area, which is the focus of

this study. Residential neighborhoods make up the

majority of this area, closely followed by

transportation right-of-ways.

Land development over the years, sometimes without ad

stormwater management, has increased the amount of

imperviousness (or hard surfaces) in the drainage area. W

rains, some of the water soaks into the ground, but most

rain water flows across impervious surfaces like drivew

roofs and patios directly to streams. Runoff from imper

surfaces can account for sixty percent of the stormwater

that discharges to streams. As stormwater flows over ha

surfaces and lawns, it picks up pollutants such as sedime

eroded areas, trash, pesticides from lawns, nutrients from

fertilizers or pet waste, and oil and grease from cars. Th

enters the storm drain (a.k.a. storm sewer) system, enter

streams, and ultimately makes its way into the Chesapea

Damage resulting from the high runoff volumes and pol

can occur in the form of erosion and deteriorating water

and aquatic habitat, among other issues. Water quality r

corrective action to address these issues.
Management of Stormwater results in:

 Reduced local flooding

 Improved water quality in streams

 Improved habitat in streams
29-AUG-14 BG-1
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The City of Gaithersburg actively
pursues healthy streams and

watersheds in their jurisdiction.
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The City has a MS4, and is covered under the

Phase II NPDES MS4 permit for stormwater

discharges. This MS4 permit is separate from

the City sewage system. The NPDES program

is being updated due to the Chesapeake Bay

TMDL and as such, the City is expecting

updates to the Phase II MS4 permit

requirements with the new round of permits. The

requirements to treat twenty percent of imperviou

requirement is a result of the Chesapeake Bay TM

limits on the amounts of sediment, nitrogen, and p

The Lower Great Seneca Creek watershed is an u

development activity. New and re-development w

stormwater management in the form of environme

practicable (MEP). Existing development in the w

stormwater in accordance with the upcoming MS4

Recommendations for updating stormwater mana

watershed were identified by analyzing the curren

that the City performs to promote watershed healt

Seneca Creek Watershed are a compilation of pro

management strategies, and include:

 New Stormwater Management (SWM) fac
 Stream restoration
 Reforestation
 Innovative alternatives
 Public outreach and education

Concept designs for four existing stormwater faci

were produced as part of this study. These concep

control and to maximize water quality credits nee

Some non-structural opportunities based on behav

regulations in the watershed were identified. Thes

before they enter the storm drain system. All sugg

of pollutants in stormwater and streams in the wat

The City will need to determine the prioritization

on the available funding for the various categories

Not all of the recommendations are specific to thi

City-wide basis as appropriate. The next steps to

 Prioritizing and implementing projects
MS4 refers to the “Municipal Separate Storm Sewer

System” which is a system of conveyances owned or

operated by a municipality that transfers and

discharges stormwater into waters of the United

States.

Phase II refers to municipalities that have MS4s and a

population of 1,000-100,000 that are served by the

system.
29-AUG-14 BG-2

new MS4 permit will likely include

s surfaces that are not currently managed. This

DL restrictions, or “pollution diet” that sets

hosphorus that can enter the Bay.

rbanized watershed with continued

ithin the watershed will incorporate

ntal site design (ESD) to the maximum extent

atershed will need to be managed for

permit requirements.

gement within existing development in the

t conditions of the watershed and the practices

h. The recommendations for the Lower Great

posed improvement projects and various

ilities

lities and two stream restoration opportunities

ts are designed to add pollutant and/or erosion

ded for upcoming NPDES permit requirements.

ioral activity, existing management and

e strategies focus on eliminating pollutants

ested strategies are meant to reduce the amount

ershed.

of stormwater and stream management based

as well as City staff availability and need.

s watershed, and can be implemented on a

meet City goals include:
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 Enhancing public outreach and education
 Tracking improvements

When the City receives the new MS4 Permit from the Maryland Department of the Environment

(MDE), the requirements will need to be reviewed, and the implementation of the watershed

plans will be expected. Implementation of these recommendations will help the City meet its

goals of improving water quality, meeting permit requirements, and improving overall watershed

health.
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SECTION ONE: INTRODUCTION

The City of Gaithersburg (City) faces the challenge of

improving water quality and stream health to restore

its watersheds to a sustainable state in a highly

developed, urban area. The City aims to manage

stormwater runoff from neighborhoods, commercial

areas, and roadways to minimize flooding and

improve water quality conditions in the City’s

streams. Adherence to several state and local stormwater

remain in compliance with various permits. The City is r

helps protect the Potomac River and the Chesapeake Bay

Sustainable funding to continuously support the restorati

watersheds is critical to the success of the effort. The Ci

has been successful in funding existing City operations a

the City from incurring debt. However, funding the NPD

improvements, in addition to the already growing needs

maintaining this model. The City has proactively been w

Program Fee to provide a sustainable fund to help meet t

The funds from the Stormwater Program Fee, in conjunc

Program that the City is developing, should provide stab

ecological needs of the continually growing area.

The City has also been working on a Stormwater Manag

impervious surfaces and treated areas within their jurisdi

for properties that implement stormwater management fa

those facilities. This may lead to a need for additional st

1.1 WATERSHEDS

Urban watersheds such as the Lower Great Seneca Creek

densely populated areas, which present challenges to the

watershed.

1.1.1 Environmental Challenges

In watersheds with predominantly urban use, hydrologic

from their natural state by the construction of highly imp

accelerate stream degradation, and can cause flash floodi

if upstream stormwater management is inadequate.

As in many highly urban areas, the health of the City’s s

which is chiefly the result of the pollutants generated by

surfaces associated with it.
A sustainable urban watershed is one in

which the natural resources are restored and

protected through ecological design to

harmoniously satisfy natural and human

needs, and is reinforced by social and

monetary commitment over time.
29-AUG-14 1-1

regulations is important for the City to

equired to restore its watersheds, which

.

on and protection of the City’s

ty’s “Pay-as-you-go” budgeting model

nd programs and has helped to prevent

ES required water quality

of the City, could provide challenges in

orking on developing a Stormwater

he City’s watershed protection goals.

tion with the Stormwater Management

le and lasting funding to support the

ement Program that will regulate the

ction. This includes crediting programs

cilities and providing inspections for

aff inspectors.

watershed are highly developed and

health and sustainability of the

and hydraulic flows have been modified

ervious development. These changes

ng, and erosion, among other problems,

treams and other waterways is degraded,

development and the impervious
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1.1.2 Protecting Watersheds

The City has been working proactively to

mitigate the effects of urban development

in its watersheds as part of the City’s goal

of achieving a green and sustainable

Gaithersburg. Clean, healthy watersheds

protect water quality for people, wildlife,

and plants and preserve the quality of open

spaces.

The City is using both traditional and ESD

techniques to slow or reduce the amount of

runoff and pollutants that enter the streams.

1.1.3 City of Gaithersburg Watersheds

The study watershed is part of the larger

Great Seneca Creek watershed, which is

composed of the Upper, Middle, and

Lower Great Seneca Creek subwatersheds

(Figure 1.1). The Great Seneca Creek watershed di

Chesapeake Bay. The entire City is divided into th

the north, Lower Great Seneca Creek to the west a

The main tributaries that flow from the City’s port

watershed into Clopper Lake and then into Great S

tributaries.

There are approximately 22.4 miles of

streams within the City’s jurisdiction.

The National Institute of Standards and

Technology campus is not part of the

City’s jurisdiction, as shown in Figure

1.2. The City is constantly updating their

GIS data to reflect the current watershed

conditions. The City updated their GIS

data in Fall 2013 and improved the accuracy of the

comparative impervious area estimates since the M

was developed. Table 1.1 provides an updated com

City based on the updated 2013 GIS data. Althoug

the smallest in both area and stream mileage, it has

Using shrubs is a variation on a typical tree box and is
an example of an ESD technique for existing medians.
Additional Environmental Benefits of ESD:

 Reduced water consumption

 Reduced flooding

 Improved air quality
29-AUG-14 1-2

 Reduce heat island effects

scharges into the Potomac River and the

ree watersheds: Middle Great Seneca Creek to

nd Muddy Branch to the south (Figure 1.2).

ion of the Lower Great Seneca Creek

eneca Creek are Long Draught Branch and its

datasets, which has significantly changed the

iddle Great Seneca Creek Watershed Study

parison of the three watersheds within the

h the Lower Great Seneca Creek watershed is

the highest percentage of impervious area.

Lower Great Seneca Creek watershed is:

 The smallest of the City’s watersheds

 Highest percent impervious

 Contains the least stream miles

 Highest industrialized area of all watersheds



Introduction

Table 1.1: Comparison of the Three Watersheds

within the City of Gaithersburg

Watershed
Area

(acres)

Impervious Surface
Streams
(miles)Acres Percent

Middle Great Seneca Creek 2,166 862 39.8% 7.71

Lower Great Seneca Creek 1,255 561 44.7% 3.71

Muddy Branch* 3,211 870 27.1% 10.98

*Includes annexation of Sears/Great Indoor property

Note: The City updated their GIS data in Fall 2013 and improved the accuracy of the datasets, which has
changed the comparative estimates since the Middle Great Seneca Creek Watershed Study was
developed. The data in this table was interpreted from the 8/13/2013 GIS data update from the City of
Gaithersburg.

The City’s watersheds are managed through the City’s Stormwater Capital Improvement

Program (CIP). The stormwater management projects and maintenance are performed by the

City’s Department of Public Works (DPW) staff.

1.2 REGULATORY DRIVERS

The City is required by several regulations to improve the water quality in its watersheds and

water bodies. One objective of this watershed assessment is to proactively identify projects and

programmatic solutions to reduce pollutants in the watershed’s water bodies which will help the

City comply with regulatory requirements.

1.2.1 National Pollutant Discharge Elimination System (NPDES) Permit

The City has a MS4, and this system is covered under the

Phase II NPDES MS4 permit for stormwater discharges.

This MS4 permit is separate from the City sewage system.

Under the current permit, the City is committed to carrying

out activities in six broad areas, called minimum control

measures. The renewed MS4 permit will likely include a

new requirement to add stormwater management for

twenty percent of impervious surfaces that are not

currently managed. This requirement is a result of the

Chesapeake Bay TMDL restrictions.

1.2.2 Chesapeake Bay Total Maximum Daily Load

The Chesapeake Bay Total Maximum Daily Load for

Nitrogen, Phosphorus and Sediment (Chesapeake Bay

TMDL) requires all states whose stormwater drains to the

Chesapeake Bay to work together to reduce the amount of

pollutants in their waters.
Chesapeake Bay TMDL limits the

amounts of:

 Nitrogen

 Phosphorus

 Sediment
29-AUG-14 1-3

The Brighton Weir dry pond collects
pollutants from the watershed and

provides limited treatment for runoff that
flows to the Chesapeake Bay.
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Figure 1.1: Great Seneca Creek Watershed



Introduction

29-AUG-14 1-5

Figure 1.2: Watersheds in the City of Gaithersburg
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The EPA has set a goal for Maryland,

Delaware, Virginia, Pennsylvania, New

York, West Virginia, and Washington, D.C.,

to meet these reductions by 2025 and for

sixty percent to be met by 2017.

The Chesapeake Bay TMDL divides the

nutrient reduction goals into individual goals for

flexibility to delegate and enforce the pollution r

Watershed Implementation Plans

In cooperation with surrounding jurisdictions

(Montgomery County, the City of Rockville, the

City of Takoma Park, and MNCPPC), the City

contributed to the creation of the Montgomery

County Draft Phase II WIP. This Countywide

Strategy describes each jurisdiction’s plan of

action to meet specified reduction milestones.

The City of Gaithersburg and Montgomery Cou

Seneca Creek watershed. They have been work

County Phase II WIP goals. In general, the goal

percent of developed impervious land that has li

already made progress toward the Phase II WIP

Green Streets, stream restoration projects, storm

education through various programs, including t

Watershed Specific TMDLs and WIPs

The Lower Great Seneca Creek Watershed with

Gaithersburg drains to Clopper Lake, which has

sediment and phosphorous. In response to the N

and TMDLs, a Great Seneca Subwatershed Imp

Plan was created to determine a method for mee

goals for the Great Seneca Creek Watershed ass

County’s MS4 permit. Since the drainage area f

Lake is shared with the City of Gaithersburg, co

between the two jurisdictions is necessary to me

Lake TMDL goals. The County is responsible f

percent of the Clopper Lake area, whereas, the C

Gaithersburg and NIST are responsible for the o

of the drainage area. The goals of the Clopper L

to reduce Total Phosphorous (TP) from the 2002
Maryland’s baseline pollutant contributions to the

Chesapeake Bay in 2010 were:

 52.76 million lb/yr nitrogen

 3.30 million lb/yr phosphorous

 1,376 million lb/yr sediment
29-AUG-14 1-6

each state or jurisdiction, and gives states the

eduction goals in their own way.

nty share responsibility for the Lower Great

ing closely together to meet the Montgomery

s are anticipated to be met by treating twenty

ttle or no stormwater treatment. The City has

goals through the planning and construction of

water management retrofits, and outreach and

he Rainscapes Rewards Program.

in the City of

a TMDL for

PDES permit

lementation

ting allocation

ociated with the

or Clopper

operation

et the Clopper

or eleven

ity of

ther 89 percent

ake TMDL are

loads by 45

The Emory Woods Court ESD
practice uses permeable pavement.

Maryland permittees are expected to meet:

 60 percent of target by 2017

 Final target reductions by 2025

 731 million lb/yr sediment
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percent; it is assumed that the phosphorous reductions will be sufficient to also reduce sediments

to a reasonable load. The Subwatershed Implementation Plan proposes projects that if

implemented as planned, could provide 79 percent reduction of Total Nitrogen (TN), 48 percent

reduction of Total Phosphorous, and 17 percent reduction of Total Suspended Solids (TSS)

received by Clopper Lake.

1.2.3 Local Drivers and Strategies

Although the Maryland WIPs will be the primary driver for the reduction of pollutants in the

watersheds of the City, the Maryland Stormwater Management Act of 2007 and Maryland

Tributary Strategies have already encouraged implementation of local stormwater management.

The Maryland Stormwater Management Act requires any

new development or redevelopment that disturbs an area

of greater than 5,000 square feet to address the stormwater

runoff on the property by using ESD practices to the MEP.

The City Code for erosion and sediment control and

stormwater management (dated November 2012) incorporates some of the tributary strategies,

for example, the use of ESD and inspection responsibilities. These codes will be helpful in the

implementation of stormwater and stream management to meet regulatory pollutant reduction

requirements. Enforcement of the ordinance by the City allows it to maintain and enhance the

welfare of the jurisdiction. Revised in 2012, the ordinance includes development and

redevelopment aspects that mirror the requirements and intentions

of the Chesapeake Bay TMDL and the Maryland WIPs.

1.3 CITY GOALS

The City is updating stormwater management facilities and

techniques for many reasons including protecting the community

from flooding and avoiding habitat disruption in local streams.

The City’s goals are to meet required pollutant reduction

regulations, protect the community and infrastructure from water-

related issues, and provide community amenities.

1.4 LOWER GREAT SENECA CREEK WATERSHED STUDY

The Lower Great Seneca Creek Watershed Study,

initiated in 2013, supports the City by preparing for

nutrient and sediment reductions, which are anticipated

to be required by the MS4 permit and will help in the

implementation of the WIP. This study, along with the

Middle Great Seneca Creek Watershed Study published

in 2013, and the future Muddy Branch Watershed Study

will provide the City with a comprehensive assessment of th

The Act is important to the City

because several areas within its

jurisdiction of the Lower Great Seneca

Creek watershed have plans for

redevelopment in the upcoming years.
This LGSC Watershed Study includes:

Section Two – Watershed Characterization

Section Three – Stormwater Assessment

Section Four – Stream Assessment

Section Five – Other Stormwater Management

Strategies
e City’s w
Multiple Benefits to the City:

 Limit pollution to the

Chesapeake Bay

 Permit compliance

 Reduced flooding

 Improved aesthetics

 Enhanced property

values
29-AUG-14 1-7

atersheds.



Watershed Characterization

SECTION TWO: WATERSHED CHARACTERIZATION

The evaluation of the Lower Great Seneca Creek watershed included an analysis of existing land

use, impervious area, soils, development and redevelopment plans, and the natural resources of

the watershed. The City has been proactively updating their GIS data to reflect the current

watershed conditions. The GIS data, which was updated by the City in Fall 2013, was used to

help characterize the watershed conditions. Field assessments were conducted to evaluate stream

health and habitat, erosion, stormwater management practices, and potential pollutant sources.

The data and analyses presented in this watershed characterization focus only on the portion of

the Lower Great Seneca Creek watershed within the City’s existing municipal boundaries.

Previous studies and reports relating to the Lower Great Seneca Creek watershed were obtained

from various sources, including the City of Gaithersburg, Montgomery County, the State of

Maryland, MDE, and the EPA. GIS data provided by the City were reviewed to identify existing

stormwater management, areas without stormwater management, and potential stream restoration

projects. A list of the studies, reports, and GIS data that were reviewed is provided in

Appendix A.

2.1 WATERSHED COMPONENTS

The Lower Great Seneca Creek watershed includes Long Draught Branch, several additional

tributaries, and areas including Quince Orchard Plaza, Diamond Square Shopping Center, City

Hall and Griffith Park, portions of Seneca Creek State Park, and many other residential and

commercial areas along Quince Orchard Road and Diamond Avenue. Approximately 3.7 miles

of tributaries in the City drain 1,255 acres (2.0 square miles) to the west to eventually discharge

into Clopper Lake, Great Seneca Creek, Seneca Creek, the Potomac River, and finally the

Chesapeake Bay.

2.2 LAND USE

Approximately 45 percent of the

watershed’s land use is residential

and commercial. Other dominant

types of land use are transportation,

industrial, and open space. The City

owns approximately six percent of

the property in the watershed,

primarily stream buffers and

easements, plus City Hall and

Griffith Park. Table 2.1 and Figure

2.1 show the distribution of land use

in the watershed based on City GIS

data.

A representation of land use in the study watershed indicates high
29-AUG-14 2-1

residential and commercial use.
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Table 2.1: Land Use Distribution

in the Lower Great Seneca Creek Watershed

Land Use
Area

(square miles)
Area

(acres)
Watershed

Contribution

Residential 0.7 449 36%

Commercial 0.2 108 9%

Transportation 0.4 258 21%

Open Space 0.2 146 12%

Industrial 0.2 139 11%

Institutional 0.1 67 5%

Mixed Use 0.1 44 3%

Other 0.1 44 3%

Total 2.0 1,255 100%

Note: Interpreted GIS data from the City of Gaithersburg

The land use distribution in the City is the result of development

and urbanization. Areas developed before 1985, that are

associated with a stormwater facility, account for 311 acres (24.8

percent) of the watershed. These areas, though they may have

some level of stormwater management, are assumed to not be

s

c

o

2

T

i

m

t

c

i

w

t

The Lower Great Seneca

Creek watershed contains 311

acres of pre-1985 development

that has inadequate

stormwater management, but

few areas are located on City-

owned properties.
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adequately managed. The areas developed before 1985 are good

locations to focus retrofit opportunities because limited

tormwater management was used during development in that era. However, ownership issues

an often make retrofits in these areas more difficult because very few opportunities are located

n City-owned property.

.3 SOILS

he majority of soils within the study watershed are Soil Hydrologic Group D. This makes

mplementing ESD practices and other infiltration techniques likely to be more costly because

ore soil amendments or underdrains would be needed. Areas of commercial development in

he watershed have Hydrologic Group C and D soils; this is expected because soils become

ompacted during construction work. These areas may require soil enhancements and aeration to

mplement infiltration and encourage the growth of vegetation. The stream buffers in the

atershed tend to have Group C and D soils with exterior portions as B soils. Residential areas

end towards Group B and C soils.
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Figure 2.1: Existing Lower Great Seneca Creek Watershed Land Use
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2.4 IMPERVIOUS AREA

Impervious areas can negatively affect water quality and

stream conditions, as discussed in Section 1. The City’s

portion of the Lower Great Seneca Creek watershed

contains approximately 45 percent impervious area.

Typically, urban watersheds with greater than 25 percent

impervious cover tend to have fair to poor water quality,

unstable stream channels, erosion, and an inability to

support aquatic life and provide habitat. These effects can

be felt with impervious area greater than 15 percent.

Previous studies of this watershed indicate that these

problems have occurred in the past and will continue to

occur unless action is taken to prevent or mitigate them. Figu

areas in the Lower Great Seneca Creek watershed. The land

impervious area is transportation (382 acres of impervious), f

acres), and industrial areas (32 acres). The City owns 26 perc

transportation area. The City’s proactive approach implemen

street sweeping are valuable tools for providing improved wa

impervious surface under City control.

2.5 URBAN TREE CANOPY

Urban tree canopy (UTC) is the area of the ground that is sha

of trees. UTC provides many environmental benefits to the C

 Water quality

 Air quality

 Reduction of overland stormwater

quantity

 Wildlife habitat

 Sound buffer

 Windbreaks

 Aesthetic benefits

MDE has cited tree planting and

reforestation as a way to provide overall

watershed benefits. The City can meet

some of the upcoming permit requirements by obtaining pollu

reforestation plans. To receive credits from MDE, a survival

necessary, and 50 percent of the trees must be at least two inc

foot-tall trunk.

A he
neighbo
urban

p

Lower Great Seneca Creek watershed

impervious areas breakdown by land

use:

Land use Impervious Acres

Transportation 382

Residential 86

Industrial 32

Commercial 22

Institutional 15

Mixed Use 9

Other 8

Open Space 7
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re 2.2 is a map of the impervious

use with the largest proportion of

ollowed by residential areas (86

ent (101 acres) of the impervious

ting Green Streets and providing

ter quality for this large amount of

ded by branches, stems, and leaves

ity, including:

tant removal credits for these

rate of at least 100 trees per acre is

hes in diameter and have a 4.5-

althy tree canopy, as shown in this
rhood, provides shade that reduces the
heat island effect, and intercepts rain,
roviding water quality benefits.
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Figure 2.2: Impervious Area in the Lower Great Seneca Creek Watershed



Watershed Characterization

The tree canopy in the City’s Lower Great Seneca Creek watershed covers approximately

120 acres or 9.6 percent of the watershed (see Figure 2.3). This percentage may be a slight

underestimate as it was based on 2008 data (GIS

data layer “MNCPPC_TreeCanopy”), and when

the data was compared to more recent imagery

provided by the City, additional urban tree

canopy was identified beyond the 2008

delineation. The City has also been proactively

planting additional trees to provide additional

forested buffers throughout their jurisdiction

since the data was originally created. Due to

these continuing additions of tree canopy,

impervious credits may continue to rise each

year and should be evaluated according to the

permit timeline.

The City has identified areas for reforestation to

try to maximize the benefits of the canopy within its

City were modified to remove overlap with the exist

approximately 44.5 acres have been identified for po

portion of the Lower Great Seneca Creek Watershed

potential prioritization of implementation. Identifica

those sites on City owned parcels. Private land was

The majority of reforestation areas are located

on City-owned property, which allows for easier

implementation. The reforestation areas are

located along Long Draught Branch and would

function as a stream buffer. Vegetative buffers

are crucial to maintain stream health, as they

provide many benefits such as capturing

pollutants from runoff before they enter the

stream, stabilizing stream banks by controlling

erosion and providing habitat for wildlife. Some

planned areas along Long Draught Branch

already contain some tree cover. However, a

denser canopy could help improve stream health,

and reforestation of bare patches would

reconnect of the fragmented forest habitats.

Nearly all of the identified areas for potential refores
Volunteers help plant trees in a local park, providing
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jurisdiction. The GIS data received from the

ing forested coverage. Currently,

tential reforestation within the City’s

. These sites have not yet been classified for

tion of reforestation sites was done only for

not included in the effort.

tation are in pervious urban areas.

urban tree canopy and water quality benefits.

Reforestation of open areas adjacent to streams
provides a riparian buffer and water quality benefits.

This City-owned area adjacent to Quince Orchard
Boulevard is a potential reforestation area.
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Figure 2.3: Tree Canopy in the Lower Great Seneca Creek Watershed
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Potential pollutant load reductions that the City could achieve in its Lower Great Seneca Creek

watershed are shown in Table 2.2. The reductions are based on the assumption that the

qualifications for tree dimensions and survival rate are met and that all identified reforestation

areas are planted (44.5 acres).

Table 2.2: Potential Water Quality Benefits for Planned Reforestation

Current
Land Use

Acreage for
Reforestation

TN Load
Reduction

(lb/yr)

TP Load
Reduction

(lb/yr)

TSS Load
Reduction
(tons/yr)

Impervious
Credit
(acres)

Impervious urban 0.22 1.70 0.32 0.07 0.22

Pervious urban 44.28 275.59 16.67 2.05 16.83

2.6 STORMWATER HOTSPOTS

Potential hotspots were investigated through GIS analysis,

research, discussions with City staff, and field

investigations. The research-identified hotspots, along

with commercial, industrial, and City-operated sites with

potential pollutant storage, were then field-investigated.

The field reconnaissance was done to determine the

likelihood of whether pollutants could be discharged to

surface waters from the site.

The primary site that was deemed to have potential for

discharging pollutants was the City’s Department of

Public Works (DPW) Maintenance Facility, which stores ma

department. The City’s Stormwater Pollution Prevention Pla

2014 to be in compliance with their new General Permit for

with Industrial Activities.

There are a few non-City-owned facilities that should be cov

to industrial activities. One of these includes the Maryland S

Shop that lies on the boundary between Middle and Lower G

whose coverage under the general permit expired in 2007. T

Sanitary Sewer Commission’s Facility on West Diamond Dr

SW general permit expired in 2012.

URS investigated the NPDES permits in the watershed befor

to determine the areas that could be hotspots. The investigati

City’s DPW Maintenance Facility, there are currently no ma

NPDES permits in the watershed for industrial activities. Ho

previously had minor NPDES permits for pools.
According to MDE, a stormwater hotspot

is a land use or activity that generates a

higher concentration of toxins and

pollutants than are usually found in

stormwater runoff from developed areas.

Hotspots typically require more than a

stormwater management facility to

properly mitigate the pollutants. Higher

sediment or pollutant loads can quickly

clog many types of stormwater

management facilities.
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terials and equipment used for the

n (SWPPP) was updated in Spring

Stormwater Discharges Associated

ered under the industrial permit due

tate Highway Administration’s

reat Seneca Creek Watersheds,

he other facility is Washington

ive, whose coverage under the 02-

e conducting the field investigations

on showed that, other than the

jor City-operated facilities with

wever, several facilities have
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The field reconnaissance of the watershed was conducted in part to verify potential stormwater

hotspot locations identified in the background investigation. One overflowing dumpster was

observed; however, the overflow was primarily large furniture, and not trash that would be easily

swept downstream. It may be helpful to install fencing or other additional measures to prevent

recurrence. Locations such as gas stations were also checked in the field, but roofing and spill

kits were available which limits the likelihood of a pollutant discharge.

Hotspot observed. Monitoring may prevent
recurrence.

Potential hotspot due to transfer of petroleum
products.

The hotspots observed during the field reconnaissance represent a snapshot of the watershed

conditions. Factors such as recent rain events, recent trash pickup or site cleanup, and onsite

activities can vary greatly from day to day. Although a specific site may not have appeared to be

a hotspot during the reconnaissance, the site may have the potential to contribute pollutants.

2.7 WATER QUALITY CONDITIONS

In 2012, the Montgomery County Great Seneca Creek

watershed WIP identified the majority of Lower Great

Seneca Creek watershed’s streams as being in “Fair”

condition due to increased development in and around

Gaithersburg. There is a Seneca Creek TMDL for Category

5 total suspended solids (TSS) impaired waters and impacts

on biological communities. Similarly, the downstream

Potomac River has a TMDL for TSS, total phosphorus

(TP), polychlorinated biphenyls, and impacts on biological communities. As a contributing

watershed to Seneca Creek and subsequently the Potomac River, the Lower Great Seneca Creek

watershed likely has discharges containing some or all of the pollutants affecting the downstream

rivers.

The development anticipated in the watershed includes rezoning several areas currently

designated as open space to residential and mixed-use development. Future development will

further affect the stream and water quality in the watershed.

Contributing factors to Seneca

Creek TSS TMDL:

 Inorganic pollutants

 Ammonia toxicity

 High pH

 High sediment and flow

volume
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The City’s Lower Great Seneca Creek watershed contains headwaters that eventually flow to

Seneca Creek and the Potomac River. Expanding controls to prevent sediment, high runoff

volumes, and inorganic pollutants should be implemented in the Lower Great Seneca Creek to

further improve water quality downstream.

2.8 CURRENT CITY STORMWATER
CONTROLS

In response to the watershed rankings from

previous studies, the City has been implementing

appropriate stormwater management strategies to

improve water quality. Strategies including

stormwater management maintenance, education

and outreach, structural stormwater management

retrofits, and green streets implementation are

used in the watershed to reduce nutrient loading

to stormwater.

The City has invested in stormwater retrofit and

stream restoration projects to increase water

quality within its jurisdiction. In the City, there are approximately four hundred stormwater

management facilities, five thousand inlets, seven hundred outfalls, and 140 linear miles of storm

drain system. The City is actively involved in implementing retrofits to provide additional water

quality benefits. The City has been proactively implementing projects from Green Streets (such

as the bioretention cell on Dosh Drive), to reforestation efforts (such as the Browns Station

Elementary School planting of three hundred trees along a tributary to Long Draught Branch). A

project to infiltrate runoff from Quince Orchard Boulevard, which is recommended as a potential

restoration project in the working phase of this study, was implemented in Spring 2014, as a

proactive approach to meeting regulatory standards.

2.9 HIGH HAZARD DAMS

The City of Gaithersburg contains six high hazard dams. There are
no ponds associated with high hazard dams in the Lower Great
Seneca Creek watershed.

2.10 CURRENT OUTREACH AND EDUCATION

The City has a Rainscapes Rewards Program for residents modeled

after the Montgomery County program. The program provides

rebates to residents who install rain barrels and use conservation

landscaping techniques to improve stormwater management

conditions on their property. Furthermore, pet waste signs are posted

regularly throughout the watershed where it is common for people to

Volunteers help implement
stormwater practices as part

of the City’s current
outreach and education.

Stream restoration previously implemented to provide
safety for homes near Diamond Drive.
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walk dogs. Additional education, including information on proper use and disposal of fertilizers,

chemicals, trash, and automobile fluids, is provided on the City’s website. The City also

advertises various stormwater volunteer opportunities on its website for citizens to get more

involved in stormwater outreach opportunities.

Outreach is discussed further in Section 5.

2.11 FUTURE AND RE-DEVELOPMENT

Future re-development and new development in the

watershed will have to comply with the City’s

Master Plan Elements as well as with MDE’s

requirement to include ESD to the MEP. As these

developments will have to fund stormwater

management during the re-development phase, it is

not cost-effective for the City to retrofit stormwater

facilities in these areas at this time. However,

based on the available proposed development

details, some opportunities for these developments

to expand on proposed plans for stormwater

management exist, as shown in Table 2.3.

Table 2.3: Development Plans and Associated Stormwater Management

Location Development
Type

Existing
Land Use

Proposed Land
Use

Area
(acres)

Proposed SWM Potential SWM
for consideration

East Diamond
Avenue

Re-development Commercial
Commercial and

Residential
6.5

25% Green Space

Storm filters & Trash Racks

Green Roofs

Cistern

14 Firstfield
Road

Re-zoning Open Space Commercial 3.1 ESD to MEP

Green Roof

Bioretention

Cistern

There are many opportunities to strengthen stormwater

management in highly impervious historic areas and/or

commercial lots when those areas are re-developed. The primary

technique would likely be the reduction of impervious area. One

way to accomplish this and still maintain the capacity for

existing land uses is to encourage and implement green roofs and

parking lot bioretention cells. If significant areas of commercial

rooftop are proposed, it may be cost-effective for the owner to

use green roofs to reduce energy costs and provide ESD to the

MEP during the planning phase of development.

New and re-development along East Diamond
Avenue could provide opportunities to reduce

overall imperviousness through ESD to the MEP.
Coordination with the Historic Preservation

Committee will be necessary for improvements in
historic areas.

Commercial areas along Firstfield
Road contain high amounts of
impervious areas that could be

reduced when re-developed.
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SECTION THREE: STORMWATER ASSESSMENT

Stormwater management systems provide quantity and

quality control to a specific drainage area. Quantity control

measures collect stormwater runoff in a storage facility and

release the runoff at a slower, controlled rate, reducing

downstream erosion. Quality control measures usually involve

through sand, soil, gravel, plants, or a combination. The filterin

harmful pollutants such as sediment, nitrogen, and phosphorus

discharged into the storm drain network or a nearby stream.

In recent years, the focus of stormwater management measures

environmentally friendly design techniques, known as ESD. Co

requirements, the City revised its Stormwater Ordinance in 201

ESD measures in an effort to preserve natural resources and dec

ESD measures must be implemented to the MEP before develop

traditional stormwater management techniques such as ponds.

The City has begun to work on developing a Stormwater Manag

Program Fee to provide sustainable support for retrofit develop

of the land in the City is owned privately, so incentives for priv

controls on their land is imperative for meeting local and regula

Program Fee will likely be based on the percent of impervious a

stormwater management program will provide credits, if stormw

reduce the parcel owner’s Stormwater Program Fee. In such a d

that ESD practices will be more feasible opportunities on privat

techniques such as ponds.

Stormwater inlet filters, like this shrub-variation in the
Route 124 park and ride lot, are a type of ESD technique.

Wet ponds,
Suites Hotel,
Maintenance is vital to the
effectiveness of the of SWM
facility over the life of the project.
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filtering the stormwater runoff

g removes a percentage of

before the treated runoff is

has shifted to smaller, more

nsistent with updated state

2 to require developers to use

rease impervious cover. The

ers can consider implementing

ement Program and Stormwater

ments in the City. The majority

ate owners to add stormwater

tory goals. The Stormwater

rea for each parcel. The

ater controls are added, that will

eveloped watershed, it is likely

e lands than traditional

like the one behind Mariott Townplace
are a traditional stormwater technique.
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For this study, URS assessed the Lower Great Seneca Creek watershed, including:

 Evaluation of existing and potential stormwater facilities

 Hydrologic modeling to develop a baseline condition model for the City

 Identification and prioritization of potential projects

 Development of conceptual designs for stormwater facilities selected by the City

The stormwater assessment was performed using the existing data and studies described in the

previous sections, field work observations, modeling, and additional information provided by

City staff.

3.1 EXISTING STORMWATER MANAGEMENT ASSOCIATION (HOA)-OWNED AND 8
STATE-OWNED STORMWATER MANAGEMENT FACILITIES

The City currently owns and maintains twelve stormwater management facilities in the Lower

Great Seneca Creek watershed. The facilities include dry ponds, infiltration trenches, and water

quality inlets. There are three homeowner’s association-owned facilities in the watershed and

fifty-six privately owned stormwater management facilities within the watershed. The City

provided GIS data of the existing stormwater management facilities, as shown in Figure 3.1 and

Table 3.1.

Table 3.1: Maintenance Responsibilities for Existing Stormwater Management Facilities

Management
Responsibility

Total
Facilities

Dry Ponds
Wet

Ponds
Infiltration

Trench

Water
Quality

Inlet

Underground
Quantity
Control

City 12 2 0 3 7 0

State 8 1 1 0 6 0

HOA 3 1 0 1 1 0

Private 56 4 4 2 35 11

Total 79 8 5 6 49 11
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Figure 3.1: Existing Stormwater Management Facilities
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Based on the City-provided GIS stormwater facility data,

runoff from approximately 759 acres (sixty percent) of the

watershed is managed. Existing stormwater management

facilities that had the need or potential for retrofit were

identified as a part of the field work. The field work also

identified areas where new stormwater management facilities co

factors including available land, property ownership, contributin

utility conflicts, environmental impacts, and overall benefits wer

areas for placing new stormwater management facilities.

URS focused the field visits primarily in areas owned by the City

acquisition costs could be minimized when targeting new or retr

facilities. Similarly, existing stormwater management facilities o

were also prioritized for field visits.

Initially, twenty sites were identified, including both retrofits and

stormwater management facilities. Three additional sites were in

suggestions. Using the factors identified, these twenty-three sites

the top eight sites for discussion of concept development.

Of the top eight site

high potential for p

management benef

was an existing sto

URS discussed thes

group meeting with

selected those that

design phase.

Table 3.2 contains

stormwater manage

Lower Great Senec

priority rankings as

URS.

One potential site considered was an alley that could
be converted to a green alley with an alternative
pavement such as reinforced turf or other green

infrastructure techniques.
Stormwater facilities within the
Lower Great Seneca Creek
watershed manage runoff from 759
acres within the City’s watershed
jurisdiction.
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Table 3.2: Potential Stormwater Management Facility Sites

Site Name BMP Type
Maintenance

Responsibility

Approximate
Drainage Area

(acres)
Impervious
Area (acres)

Stormwater
Management

Era
Priority

for the City
Investigated

Further

Quince Orchard Boulevard Green Street City 0.94 0.79 Pre-1985 High Yes

Firstfield Road Green Street City 1.93 1.48 Pre-1985 Low No

Marquis Drive Green Street City 0.75 0.58 Pre-1985 Low No

Gaithersburg City Hall Bioretention City 0.80 0.75 Pre-1985 High Yes

16 S. Summit Avenue Parking
Lot and City Police Station

Tree Box Filters and
Bioretention

City 2.01 1.75
1998 &

Pre-1985
High Yes

Firstfield Road and Quince
Orchard Triangle

Tree Box Filters and
Bioretention

City 7.04 4.38 Pre-1985 High Yes

Firstfield Road and Quince
Orchard Ramp

Bioretention City 0.42 0.28 Pre-1985 Medium No

Rabbitt Road Bioretention City 1.43 1.1 Pre-1985 Medium No

BMP = Best Management Practice
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3.1.1 Quince Orchard Boulevard

This parcel was investigated for potential

bioretention/infiltration practices in the large grassy

area of the open space owned by the City adjacent

to the roadway. At the time of field reconnaissance,

the City was exploring the idea of narrowing the

width of the road. Alternatives for this area include,

distributing the runoff past the sidewalk to the open

area to a proposed filter strip, to a grassed area, or

bioretention cells. Curb cuts will be required to

implement these recommendations. There are some

utilities adjacent to the sidewalk that could affect

the project footprint. The ownership, open space

and existing grading are suitable for the

implementation of this project. The current grading

of the open space may require several different locations for curb cuts and bioretention cells or

filter strips. This site was selected as a high priority project by the City and a concept was

developed for this site, which is provided in Appendix C.

3

T

c

t

i

i

T

t

s

Existing open space adjacent to Quince
Orchard Boulevard near Diamond Drive
During review of the draft report, the City took an active approach and combined ongoing projects. The City
moved forward with the Quince Orchard Boulevard project based on initial findings. At the time of the final report
completion, the Quince Orchard Boulevard project is scheduled to be completed. The details of the final design
are based on this concept, but were modified to fit the needs of the City and their multiple projects.
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.1.2 Firstfield Road

his road area was evaluated for potential bioretention and curb

uts to treat some of the runoff (for the sloped roads where the

urning lanes would intercept flow). During the field

nvestigation, it was determined that road grading and tree

mpacts would make bioretention very costly to implement.

here is a privately-owned dry pond adjacent to Firstfield Road

hat will be updated during the re-development planned for that

ite. Further improvements were not investigated for this site.

Firstfield Road
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3.1.3 Marquis Drive

This road was evaluated for cascading bioretention

that could not only provide water quality and slow

runoff from the steep slope, but could potentially

provide traffic calming effects in a school area

where people often walk to and from the building.

This roadway is very wide, so potentially

narrowing it for bioretention could be possible. The

initial field investigation was performed outside of

school hours, but during field investigation with the

City during school hours, it was observed that the

road right-of-way is heavily used for parking, and

school buses and trash trucks needed the wide road

to be able to turn around. Due to the common uses,

the cascading bioretention benefits do not outweigh

potential issues and further improvements were not

investigated for this site.

3.1.4 Gaithersburg City Hall

Gaithersburg City Hall, located in a historic area,

has a heavily used parking lot that is nearly a 100

percent impervious and was built prior to 1985.

This site was evaluated for potential

implementation of bioretention cells along the side

of the lot that faces the amphitheater. The existing

slope of the parking lot currently flows to this

location, so extensive re-grading of this site would

not be required. The existing storm drain

infrastructure can also be used to collect overflow

for larger storm events in the proposed bioretention

cells. Since the site is owned by City, the proposed project would not only be a highlighted

project for City staff and Mayor and Council members, but could also provide outreach to

citizens with appropriate signage. During field investigation with the City, it was noted that this

would be a good location for a bioretention site and that it could be used during outreach

activities during the City’s Green Week and Celebrate Gaithersburg in Olde Towne street

festival. There is a tree close to the site, but the bioretention cell could be sited to avoid removing

the tree. A curb (approximately 5 feet in length) between the City parking lot and the post office

may be necessary to direct flow from the current opening to the proposed bioretention cell. This

site was selected as a high priority project by the City and a concept was developed for this site,

which is provided in Appendix C.

Marquis Drive

Potential bioretention location at City Hall
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3.1.5 16 S. Summit Avenue Parking Lot and City Police Station

This parking lot is owned by the City, and though grassed medians exist, they are completely

curbed and do not contain shade trees. The original suggestion was to provide shade and water

quality benefits by adding tree boxes at the stormwater inlets, as the parking lot is currently

graded toward those areas. During field investigations with City staff, it was suggested that six to

twelve parking spots near the current medians could be removed, and bioretention could be

added to provide water quality treatment. Another part of this site has a small swale located

adjacent to the police department that could be improved to provide water quality and reduce the

erosion that is currently occurring on site. This swale treats impervious areas from the police

station and contains a yard inlet at-grade that does not provide ponding and sedimentation

benefits. The swale is curbed and graded toward the inlet; erosion is occurring on the side slopes,

and a large evergreen bush is overtaking the majority of the swale. The difference in elevation

between the parking lot and yard inlet is approximately two feet. The City felt this could be a

good area for a potential project due to pending future changes of land use that may be occurring

on the police department parcel. The parking capacity at this site was maintained in the concept

development for this site. This location was selected as a high priority project by the City, and a

concept was developed for this site and is provided in Appendix C.

Existing median on City owned parking lot Existing yard inlet on police property
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3.1.6 Firstfield Road & Quince Orchard
Boulevard Triangle

This area was evaluated for potential

implementation of a bioretention cell based on

open space, ownership, and current grading.

During field investigation with the City, it was

noted that this triangle median is riddled with

underground utilities, including sewer, water, and

storm drain pipes, and there are large existing trees

on the site. The location of the utilities and trees

leaves little room for a bioretention facility;

therefore, during full design, the footprint of the

proposed bioretention cell may need to be

modified. The existing stormwater inlets are

proposed to be modified with tree box filters, which provide water quality treatment, avoid

utilities, and offer additional canopy and shade. This site was selected as a high priority project

by the City, and a concept was developed for this site which is provided in Appendix C.
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Firstfield and Quince Orchard Boulevard
Triangle
During review of the draft report, the City took an active approach and combined ongoing projects. The City
moved forward with investigation of the Firstfield Road & Quince Orchard Boulevard Triangle project based on
initial findings. The option as originally proposed was eliminated. The site may be revisited at a later date with
an alternative design based on the findings obtained in this report and further DPW investigation.
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.1.7 Firstfield Road & Quince Orchard
Boulevard Ramp

his area was evaluated for bioretention feasibility

ecause of the existing open space adjacent to the

oadway and the existing road slopes. There are

urrently sewer and storm drain pipes that run

own the center of this area, which could be

roblematic. Additionally there is a waterline

long the road and utilities along the sidewalk that

ould pose potential problems. Further

mprovements were not investigated for this site.
Existing open space adjacent to Firstfield and

Quince Orchard Boulevard Ramp
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3.1.8 Rabbitt Road

The alternative for this area includes

bioretention along Rabbitt Road near the in-line

dry pond plus the underdrain from the system

discharge at grade in the stream downslope.

Bioretention could be a feasible option along

the roadway, but the slope from the road to the

stream and underdrain outfall system would be

challenging. Additionally, it was important to

maintain the side slope of the dry pond to

benefit adjacent residents. The facility is well

maintained and was not determined to be a high

priority for retrofit. Further improvements were

not investigated for this site.

3.2 HYDROLOGIC ANALYSIS

URS performed a hydrologic analysis of the Lower Great Seneca Creek watershed to develop a

baseline model for the City. Results of the analysis show how much water is flowing through the

various streams and can be used by the City for future stormwater management and stream

restoration projects.

URS developed the hydrologic model using GIS

mapping and the U.S. Army Corps of Engineers

(USACE) HEC-HMS version 3.4 software as

requested by the City.15 The 2009 land use data

provided by the City was used in hydrologic

modeling and calculations. URS developed the

watershed delineation, and attribute management

using the ArcGIS 10.1 based ArcHydro software

and performed basin processing using Natural

Resources Conservation Service HEC-GeoHMS

software.16 ArcHydro tools are public domain

utilities developed jointly by the Center for

Research in Water Resources of the University of

Res

hyd

3.3

As

Rabbitt Road Dry Pond

wa

Hydrologic modeling using Hec-HMS produces
tersheds and flow rates for identified points in the
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Texas at Austin and the Environmental Systems

earch Institute, Inc. Appendix B of this report includes a detailed description of the

rologic analyses.

PROPOSED STORMWATER IMPROVEMENT PROJECTS

discussed in Section 3.1, the following four sites were selected for conceptual design:

 Gaithersburg City Hall (bioretention)

watershed.
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 16 S. Summit Avenue parking lot and City Police property (bioretention)

 Quince Orchard Boulevard (bioretention)

 Firstfield Road and Quince Orchard Triangle (bioretention and tree boxes)

The remaining four were eliminated from consideration at this time (see Section 3.1 for

discussion):

 Firstfield Road and Quince Orchard Ramp

 Marquis Drive

 Firstfield Road

 Rabbitt Road

Table 3.3 summarizes the four potential stormwater improvement projects that were selected for

concept designs.

Table 3.3: Potential Stormwater Improvement Projects

Site

Existing

Conditions
Drainage

Area (acres)

Proposed

Measure

Potential NPDES
Impervious Area
Credits (acres)

Approximate
Cost

Gaithersburg

City Hall

Parking lot,

Storm drain inlets,

City –owned

0.80 Bioretention 0.73 $180,000

16 S. Summit Avenue
Parking Lot and City
Police Property

Medians,

swale, yard inlet,

City-owned

2.01 Bioretention 0.27 $128,000

Quince Orchard

Boulevard

Open space,

City-owned
0.94 Bioretention 0.79 $193,000

Firstfield Road and

Quince Orchard

Triangle

Open space in
triangle median,

City-owned

7.04
Bioretention
and Tree box

filters
1.45 $274,700

Figure 3.2 shows the location of these stormwater improvement sites. Appendix C provides

stormwater concept design information for these facilities.
During review of the draft report, the City took an active approach and combined ongoing projects. The City
moved forward with investigation of the Quince Orchard Boulevard and Firstfield Road & Quince Orchard
Boulevard Triangle concepts (in italics in Table 3.3) based on initial findings.

The Quince Orchard Boulevard concept moved forward and as of the date of the final watershed report, the
facility is scheduled to be completed. The final design was based on the concept in this report though details
were modified to City needs.

The Firstfield Road and Quince Orchard Triangle project was eliminated from consideration at this time. The site
may be revisited at a later date with an alternative design based on the findings obtained in this report and further
DPW investigation.
29-AUG-14 3-11
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Figure 3.2: Locations of Stormwater Improvement Sites
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SECTION FOUR: STREAM ASSESSMENT

A review of previous stream assessment studies was

conducted to understand the history and baseline

expectations of stream health in the City’s Lower Great

Seneca Creek watershed. In Autumn 2013 and Spring 2014,

the City’s future Stormwater Program Fee help in funding

future stream assessments and stream restoration projects.

Previous studies on stream conditions within the watershed

were performed in 1996 by EQR and in 2001 by Versar.

The 1996 study used a modified RSAT method while the

2001 study used a combination of methodologies.

Methodology for the current study was chosen to ensure

appropriate comparison to the previous study results, while maintaining cost benefits. Table 4.1

is a comparison of the methods in the 2001 Versar study and the current study.

Table 4.1: Study Methodology Comparison to the 2001 Versar Stream Study

Study Methods and Tasks 2001 Versar Study 2013 URS Study

1 randomly selected sampling site  

1 targeted sampling site  

6 additional sampling sites - 

Measured cross sections and water surface slope  -

Velocity measurements  -

Wolman pebble counts  -

Bank pin installation  -

Measured longitudinal profiles  -

Summer habitat assessment (MBSS)  

Spring habitat assessment (MBSS)  

Water quality field measurements  

Physical Habitat Index (MBSS) - 

Macroinvertebrate sampling  

Laboratory ID of macroinvertebrates  -

Calculation of Index of Biological Integrity  -

Fish sampling  -

Amphibian and reptile ID  -

Bank Erosion Hazard Index - 

Identification of areas for stream restoration  

2 Stream Restoration concept plans - 

Approximately four miles of streams in
this watershed were assessed to charactize

current stream conditions.
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The 2001 Versar study included all of the streams within the City limits. Within the City’s

Lower Great Seneca Creek watershed, the Versar study included one randomly selected site and

one targeted site identified by the City. A comparison of results is discussed in Appendix D.

Detailed assessments were conducted for the current study at eight locations within the Lower

Great Seneca Creek watershed City limits. Two of the locations were studied by the City in

2001–2002 (CS-3 and GST-4). Six new sites were added for this study, which have been named

LGS-1 through LGS-6. The additional six sites were chosen to be on stream reaches not

previously studied by Versar and were based on discussions with City staff.

Stream conditions were visually assessed, noting areas of bank erosion, streambed degradation,

presence of invasive species, and stream buffer concerns such as encroachment or dumping.

URS also assessed the condition of storm drain outfalls while walking the streams.

A location representative of each stream segment’s condition was selected for performing

detailed assessments that allowed comparison between the reaches. The assessments included:

 Maryland Biological Stream Survey (MBSS) Habitat Assessment
 Rapid Stream Assessment Technique (RSAT) Benthic Macroinvertebrates
 Bank Erosion Hazard Index (BEHI) Assessment
 Restoration Site Assessment

Table 4.2 lists the detailed stream monitoring assessment locations identified by URS.

Table 4.2: Detailed Stream Assessment Sites

Stream
Reach ID

Stream Name Location

LGS-1
Unnamed tributary to Long Draught
Branch

Located east of Long Draught Road and accessed from
Pavilion Drive. The site drains northwest to Long Draught
Branch and Clopper Lake.

LGS -2 Long Draught Branch
Adjacent to Seneca Creek State Park. Accessed terminus of
Diamond Drive north of Kimberly Court.

LGS -3 Long Draught Branch
The site is located east of Rabbitt Road. Located immediately
downstream of a large stormwater management facility owned
by Maryland SHA.

LGS -4 Long Draught Branch
North of Diamond Avenue between Firstfield Road and
Quince Orchard Road.

LGS -5
Unnamed tributary to Long Draught
Branch

South of Quince Orchard Road between Diamond Drive and
entrance to Bethany Presbyterian Church.

LGS -6 Long Draught Branch
South of West Diamond Avenue between Muddy Branch
Road and Water Street. Accessed by Queen Victoria Court.
Fenced at Water Street.

CS-3*
Unnamed tributary to Southern
Tributary to Long Draught Branch

West side of Rabbitt Road, near Pointer Ridge Drive. The site
drains westward into Clopper Lake.

GST-4*
Unnamed tributary to Southern
Tributary to Long Draught Branch

North of the Solitaire Court cul-de-sac. The site drains
westward into Clopper Lake. Access from Solitaire Court.

*CS-3 and GST-4 were sampled by Versar for the City’s 2001 Study
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The channel assessment sites represent areas of extreme stream bank erosion and potential storm

drain (outfall) repair that were identified within the stream segments. The locations, and related

channel assessment sites, are depicted on Figure 4.1. Appendix D provides detailed information

on the assessment methodology and results.

4.1 ASSESSMENT METHODOLOGY

4.1.1 MBSS Habitat Assessment

URS conducted a stream habitat assessment at

the eight detailed stream assessment sites.

Sites CS-3 and GST-4 were respectively the

randomly selected site and targeted site

evaluated in the City’s 2001-2002 study. Sites

LGS-1 through LGS-6 were strategically

located to obtain a representative sample of all

the tributaries draining to Long Draught

Branch within the City limits. At each site, the team evaluated 75 meters (246 feet) of stream

channel and completed MBSS Summer Habitat Data Sheets (Appendix D) using Habitat

Assessment Guidance from the 2010 Sampling Manual, Field Protocols (MBSS, Jan 2010).

A physical habitat index (PHI) was calculated for each stream reach in accordance with the

Maryland Department of Natural Resources A Physical Habitat Index for Freshwater Wadeable

Streams in Maryland – Final Report, dated July 2003. Using the PHI, all the sites scored Fair

except for CS-3, a straightened channel that lacks overhead cover that scored Poor. LGS-1, LGS-

4 and LGS-5 appeared to have the greatest channel and riparian buffer alteration from human

activities. LGS-2 and CS-3 lacked riffle habitat. The PHI ratings are included in Appendix D.

4.1.2 Benthic Macroinvertebrates

The macroinvertebrate sampling methodology

employed by the Rapid Stream Assessment

Technique (RSAT) protocol was used to

characterize the biological conditions of the sites.

This protocol is qualitative in nature and does not

require identification down to the family or genus

level. The protocol involves turning over ten cobble-siz

minimum of three 1-square foot, 30-second kick sample

conducted with a 12-inch wide D-net.

Macroinvertebrate identification was performed in the f

Individuals were identified to taxonomic order.

Stream habitat is an important consideration to
maintain a healthy ecosystem that can accommodate

many species including the baby snapping turtle seen in
the tributary stream parallel to Solitaire Court.
Macroinvertebrate relative abundance
categories:

Absent/no group found (0 organisms)
Scarce/common (1-3 organisms)
Common/Abundant (3-9 organisms)
Abundant (10-50 organisms)
Dominant (>50 organisms)
29-AUG-14 4-3

e stones (or larger), as well as, taking a

s per riffle. The kick sampling was

ield at each sampling transect.
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BEHI methodology uses five parameters to calculate
the channel stability hazard index:

 Bank height relative to the bankfull height
 Rooting depth of vegetation on the stream banks
 Density of the roots
 Angle of the bank
 Whether any protection is present at the toe of

the bank (rock or large woody material)

The RSAT rating evaluates biological indicators using qualitative descriptors that incorporate the

abundance findings. Stream health is given a rating of excellent, good, fair, or poor. The RSAT

scores and stream health rating results of the sampling are shown in Table 4.3.

Table 4.3: RSAT Macroinvertebrate Sampling Results

Stream Reach ID RSAT Score
RSAT Stream
Health Rating

LGS-1 1 Poor

LGS -2 1 Poor

LGS -3 4 Fair

LGS -4 3 Fair

LGS -5 1 Poor

LGS -6 2 Fair

CS-3 4 Fair

GST-4 3 Fair

Five of the Lower Great Seneca Creek streams scored Fair and three sites; LGS-1, LGS-2 and

LGS-5 scored Poor. Detailed results of the macroinvertebrate sampling are included in

Appendix D.

4.1.3 Bank Erosion Hazard Index

During September and October 2013, URS staff

walked and evaluated tributaries of the Upper

Long Draught Branch in the City’s Lower Great

Seneca Creek Watershed. Streams located on the

National Institute of Standards and Technology

property located off Bureau Drive were excluded

from this evaluation, since this area is outside the

City boundary. Stream restoration assessment

forms and BEHI data forms were completed for

all the tributaries. This evaluation serves as a

baseline to record the extent and severity of

stream bank erosion within these urbanized

streams.

Once these parameters are assessed the stream

is assigned one of six descriptive ratings—

very low, low, moderate, high, very high, or

extreme.

Bank erosion is rated by five parameters to
determine the level of erosion occurring.
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Figure 4.1: Stream Assessment Locations
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Channel dynamics, or changes in stream
channels, are described by these five terms:

 Stable: the channel is in balance
between erosion and deposition

 Aggrading: the streambed is raised up
by deposits of sediment carried from
upstream

 Bed erosion or downcutting: the
streambed erodes and the channel
becomes deeper or incised

 Bank erosion or stream widening: the
stream banks erode and the channel
becomes wider

 Head cutting: bed erosion migrates
upstream at nick points, creating drop-
offs or waterfalls within the channel

4.1.4 Channel Dynamics and Erosion

In addition to the detailed assessment

locations, URS staff walked along all

streams in the City’s Lower Great Seneca

Creek Watershed to assess the extent,

severity, and apparent causes of erosion.

Stream erosion is part of natural channel

migration, where streams meander, widen,

and narrow to reach a stable equilibrium.

Urbanization and the resulting higher

imperviousness changes stream dynamics by

increasing the volume of water received by

the stream in a shorter length of time. The

extra force of the water adjusts the stream’s flow path, channel, and the type of material lining

the streambed. The change in stream format is the natural way a stream changes to allow flows

to pass more efficiently, especially for smaller, more frequent storms.

Combinations of these stream dynamics often occur at channel bends, confluences with other

tributaries, and near a debris blockage. They may also occur near manmade features, such as

culverts, bridges, storm drain outfalls, and previous stream stabilization projects. A channel may

be stable in one segment but actively eroding a short distance upstream or downstream. A

channel also changes over time. Monitoring active erosion sites every few years will show the

rate of erosion progression, and can identify sudden failures caused by large storm events or

other unusual circumstances.

Stream erosion tears away streamside vegetation and

can topple trees along the banks. Streams may be

blocked by fallen trees or loose branches and can

collect catch trash, leaves, and other debris. These

stream blockages can cause the stream to cut new

flow paths. At channel bends, the banks often erode

along the outer side and have sediment bars built up

along the inner side, which encourages the channel to

migrate laterally at those points. Storm drain pipe

outfalls punctuate the length of the stream channels,

contributing peak discharges in spot locations that

further stress the adjacent streambanks.

4.1.5 Restoration Site Assessment

All of the stream miles within the study area were reviewed in the field by URS to visually

assess stream conditions, noting areas of bank erosion, streambed degradation, presence of

invasive species, and stream buffer concerns such as encroachment or dumping. A Stream

This stream shows widening and bank erosion.
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Restoration Assessment form was used to evaluate eight factors that affect project feasibility

including hydrologic modification, channel condition, in stream and riparian habitats, water

quality, property constraints and opportunities, potential community acceptance and types of

restoration opportunities. Each factor contains several questions that can be answered in the field

or determined from property ownership information at the office. These categories were used to

identify the stream sites most in need of help and with the greatest potential for constructability.

Stream Restoration Assessment forms for the channel assessment sites and a summary table of

storm drain outfalls are included in Appendix D.

4.2 EXISTING CONDITIONS

Based on the stream assessment, nearly all of the streams within the City are degraded; however,

there is a tendency toward improvement since the last study. Appendix D compares the current

stream assessment results to the previous study. All of the streams currently have a rating of

either “Fair” and “Poor.” The table below provides a summary of the stream assessment scores.

Table 4.4: Stream Assessment Summary

Stream Reach ID PHI Results BEHI Results

LGS-1 50.8/Fair 46.6/Extreme Erosion Potential

LGS-2 58.6/Fair 36.0/High Erosion Potential

LGS-3 60.1/Fair 41.88/Very High Erosion Potential

LGS-4 58.6/Fair 41.8/Very High Erosion Potential

LGS-5 57.2/Fair 33.8/High Erosion Potential

LGS-6 60.02/Fair 36.9/High Erosion Potential

CS-3 31.8/Poor 34.2/High Erosion Potential

GST-1 67.88/Fair 37.1/High Erosion Potential

The high and very high BEHI ratings are a reflection of the following:

 All of the streams are incised to some degree
 Weighted rooting densities are low
 Bank angles are steep, many were nearly vertical (90 degrees)
 There is little or no rock, roots, or other material to protect the banks from erosion

The field assessment results for both the 2001 and 2013 studies represent snapshots of stream

conditions at the time of the field walks. Factors such as the sampling time, weather, and

sampling locations can affect findings. More importantly, the study parameters are themselves

subject to variability from either upstream contributions or localized conditions. A recent

chemical spill or illicit discharge, a fallen tree across the stream, or a large intense rainstorm in

the months before sampling can skew the results at a given location.

It is important to consider these stream reach assessments in the bigger context of the City’s

streams in their entirety. Upstream land use and streamside infrastructure conditions, the history
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and extent of existing erosion problems, the speed at which these problems progress and

opportunities to improve the stream should be taken into account. The City may take action

through stream restoration projects, in conjunction with upstream SWM retrofitting, storm drain

improvements, and enforcement against illicit discharges, water quality violations, or sediment

control failures.

4.2.1 Stream Walk Results

All 3.7 miles of stream in the watershed within the City limits were walked. Eight detailed

assessments were conducted at the locations identified by URS for long term monitoring; LGS-1

through LGS-6, CS-3 and GST-4 (shown in Table 4.2). Overall, twenty-three assessments were

conducted within the 3.7 miles of stream, at fifteen streams and eight outfalls. The assessment

sites were evaluated for potential restoration and named based on the nearest roadway; Diamond

South, Solitaire, Rabbitt East, Melmark, Firstfield and Bureau. In the discussion below, these

sites are grouped with the nearest detailed monitoring site (LGS-1, LGS-2, CS-3). Stream

assessment sites were rated based on the extent of impairment, the benefits of restoration and

constraints making restoration more difficult, property ownership, the BEHI score, and estimated

length of potential restoration. A restoration priority rating of low, moderate, or high was then

assigned to each of these sites.

The twenty-three assessment locations are shown in Figure 4.1. Summaries and photos of each

site are included below. A summary of conditions, restoration opportunities and constraints at

each site is included in Appendix D.

LGS-1

Health Scoring

Physical: Fair
Biological: Poor
Erosion: Extreme

Ownership

Relda HOA

LGS-1 is a degraded 2nd order stream located east of Melmark Court and upstream of an existing

multi-use trail. The stream is located within 100 feet of houses along Melmark Court, which is

accessed via Longdraft Road and Pavilion Drive. The riparian buffer along the left bank is

wooded, but narrow due to maintained lawn near the trail and debris stockpiling from adjacent

property owners further upstream. The riparian buffer along the right bank is also wooded, but is

wider and is part of open space owned by the community homeowners association (HOA). The
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stream is characterized by severe streambank erosion and excessive sediment depostion and bar

formation in the channel. Seneca Creek State Park is located immediately downstream of this

assessed segment.

Melmark #1

Melmark #1 is located less than 100 feet downstream

of LGS-1. The BEHI score for Melmark #1 is Very

High.

 Restoration would include stabilizing the
eroding left bank, bank grading to increase the
flood-prone area along the right and bank
installation of riffle grade control to reduce
bed degradation and improve instream habitat

Appoximately 500 feet of stream could be restored to improve the quality of this headwater

stream, restore aquatic habitat, and reduce the rate of erosion. The stream is owned by the HOA

and an agreement with the HOA would be required. The HOA property is adjacent to Diamond

Elementary School.

LGS-2

Health Scoring

Physical: Fair
Biological: Poor
Erosion: High

Ownership

City of Gaithersburg

LGS-2 is a stream segment of Long Draught Branch located downstream of Rabbitt Road and

upstream of Seneca Creek State Park. The two feeder tributaries drain from the north (Rabbitt

Road) and the east (Solitaire Court). LGS-2 has an incised channel with a BEHI rating of High,

but the tributary itself is more incised upstream. This stream channel is characterized as incised

and overwidened, but contains a well developed riffle, some shallow pools and the right bank

though once degraded is in the process of stabilizing itself.
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Longdraught #1

Longdraught #1 is an incised stream segment located less

than 100 feet upstream of LGS-2. Located immediately

downstream of the confluence of two channels, this area

is characterized by excessive bar formation and a high

cut bank with a tight radius of curvature. The tributary

from the east contains failed rock toe protection along the

left bank.

 Restoration would include streambed grade
control, bank protection and bank grading to increase floodplain areas while reducing
sheer stress along the channel banks.

LGS-3

Health Scoring

Physical: Fair
Biological: Fair
Erosion: Very High

Ownership

MD SHA

City of Gaithersburg

Segment LGS-3 is located downstream of Quince Orchard Boulevard and the Eaves apartment

complex parking lot. The monitoring site is located approximately 75 feet downstream of a large

double outfall stormwater management facility owned by the Maryland State Highway

Administration (SHA). The stream channel is in fair condition with high eroded banks and

excessive bar deposition. The BEHI score for this area was Very High. This segment includes

the channel assessment sites described below; Rabbitt East #1-9 (also see Appendix D).

Rabbitt # 1

Rabbitt #1 is an outfall with a stable riprap swale along

the left bank of Long Draught Branch, located downslope

from Rudis Way and upstream of Rabbitt Road. This

segment of Long Draught Branch is a straightened

channel approximately 18-feet wide at the top of bank

and 12-feet wide at the bottom of the bank. The left bank

and right banks are 38 and 54 inches high, respectively.

While the outfall is stable, this portion of Long Draught
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Branch is a potential restoration site. The channel is overwidened and incised, and is

experiencing bank erosion. In addition to contributing erosion, the channel is unable to support a

variety of habitats for macroinvertebrates and fish.

 Restoration could be performed along the right bank, however this would require removal
of trees planted along the stream bank. These trees are not yet affected by the eroding
right bank, but are not providing bank protection as is typically expected with a buffer
planting. Restoration would include realigning the channel, installation of grade control
and the resulting creation of pool habitat, and bank protection.

Rabbitt East #3

Located along Long Draught Branch, Rabbitt #3 is a 24-inch corrogated metal pipe with a

corroded invert, suspended approximately five feet above an eroding plunge pool. The plunge

pool resulting from stormwater outflows is approximately eight feet in diameter. Downstream of

the NPDES outfall, the hillslope is covered with a makeshift concrete slope protection that stops

short of the stream channel. A BEHI was not done for the concrete slope protection, since there

are no stream banks. The outfall conveys stormflow from the City’s Department of Public Works

facility on Rabbitt Road. This location is also included in Appendix D because it begins at a

deteriorated outfall.

 Restoration of this site would include replacement of the damaged corrogated metal pipe
and slope protection below the outfall. This site could be restored with a Regenerative
Stormwater Conveyance from the outfall to Long Draught Branch. The Rabbitt # 3
outfall is on property owned by the City of
Gaithersburg.

Rabbitt East #4

Rabbitt East #4 is a storm drain (NPDES) outfall from

the Eaves apartment complex on Quince Orchard

Boulevard. The outfall discharges into Upper Long

Draught, a first order tributary. Discharges from the

outfall have created a deep plunge pool that now

helps to dissipate the force of the water as it leaves

the pipe. A large cobble and gravel bar has formed

between the plunge pool and the stream. On both

sides of the concrete pipe the banks are eroding, and

an eroded gully has formed on the adjacent hillside. In

addition, the right bank of Upper Long Draught in the

vicinity of the outfall is nearly vertical and eroding.

The BEHI score for the stream was High. Stream and

outfall restoration at this site would reduce

streambank erosion downstream. A portion of the



Stream Assessment

29-AUG-14 4-12

Bank pin

Rabbitt # 4 stream channel is on property owned by the SHA.

 Restoration at this site would include stabilization of the outfall and stream banks
immediately adjacent to the outfall pipe, improving the conveyance of the outfall
discharge to the stream, and approximately 80 linear feet of streambank stabilization
along the right bank.

Rabbitt # 6

Rabbitt # 6 is a 60-inch corrogated metal pipe located between

Periwinkle Lane and Noblewood Court (west) and Twelve Oaks

Drive (east). The outfall conveys stormflow to a riprap channel that

widens along the right bank and has severe erosion and

downcutting along the left bank. A bank pin installed in the left

bank fifteen years ago shows the severe rate of erosion. Thirty-

eight inches of the bank pin are exposed. Over the fifteen years since installation, this equates to

an average lateral erosion rate of 2.5 inches per year. From outfall to a more stable stream

segment below the high cutbank measures approximately 100 feet. This segment is owned by the

Seneca Mews HOA. The adjacent property is owned by the SHA.

Rabbitt East #9

Rabbitt #9 is located along Long Draught Branch,

downstream of Clopper Road and Firstfield Road. The

stream has a high steep right bank that is eroding and is

close to an apartment parking lot. Rock and other debris has

been placed on the bank and in the stream. Pedestrians cross

the stream in this area to access other nearby apartment

complexes. Just beyond the red maple tree, pictured below,

there is an approximately 18-inch headcut. The headcut prevents aquatic organisms on the

downstream side of the headcut from migrating upstream. The stream is experiencing

downcutting, with high side slopes, a lack of bank cover and poor instream shading. The BEHI

score for Rabbitt East #9 is Very High.

 Restoration of approximately 100 feet of stream at
this site would provide the opportunity of reducing
the discharge of sediment downstream and
removing the barrier to fish migration. A riffle grade
control structure installed at the headcut would
allow for fish migration through this area.

An approximately 40-foot long pedestrian bridge would

provide a safe crossing of the stream at this location. The

stream at this site is owned by Avalon II, Quince Orchard Apartments, and an agreement with

the owner would be required to make the stream improvements.
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LGS-4

Health Scoring

Physical: Fair
Biological: Fair
Erosion: Extreme

Ownership

Clopper Road Investors
Corp

LGS-4 is a segment of Long Draught Branch located north of Clopper Road between Firstfield

Road and Quince Orchard Boulevard. Streambank erosion is prevalent through the length of this

segment, but is less severe at the downstream end near Firstfield Road. The included photos

show a high cut downstream of an old abandoned roadway culvert. The former roadway lies

within the stream channel. The culvert has pinched the stream to the left bank and a large

blockage of debris has resulted.

Firstfield #1

Firstfield #1 is located further upstream. This area was chosen as a restoration site because it

contains a very tight radius of curvature and the stream is migrating laterally at this location.

 Restoration at this site would include streambank protection, improving the floodprone
area on the south side of the stream by excavating a bankfull bench, realigning the
channel to remove the tight radius and improving the riparian buffer on the both sides of
the stream.

The land along the left bank of the stream is flat

grassland, as this land was platted to be a stormwater

management pond when the site was developed. This flat

land could be used to restore the natural floodplain and

create a forested riparian buffer. The land is is owned by

the Clopper Road Investors Corporation, and an

agreement with the corporation would be required. Infill

development may be planned for this site. The site has a

BEHI value of Very High.
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Bureau # 2

Bureau # 2 is a portion of Long Draught Branch located

in a wooded area west of I-270 between the Quince Tree

Executive Plaza Complex and Diamond Avenue. This

area is experiencing eroded banks and some downcutting,

with excessive bar formation. Erosion in this stream

segment does not appear to be severe. The site has a

BEHI value of High. The I-270 property boundary fence

has fallen into the stream in this area, allowing access for

persons and animals. Restoring the fence would address

safety concerns and would likely prevent debris

accumulation and erosion within the stream channel where the fence is currently down.

LGS-5

Health Scoring

Physical: Fair
Biological: Poor
Erosion: High

Ownership

City of Gaithersburg
Bethany Presbyterian
Church

The LGS-5 stream reach runs from Quince Orchard Road at the upstream end to Diamond Drive

at the downstream end. Except for approximately 150 feet at the downstream end, which has

been stabilized with rock, the stream is severely impaired. The stream has both down-cut and

widened, exposing bare eroded banks and an unstable stream bed. Erosion on the left bank

(looking downstream) has exposed a corrugated metal pipe that at one time discharged water into

the stream from an adjacent sediment control basin.

Diamond South Sites #1 through #4

BEHI Assessments were done at five locations within the

Diamond South stream reach; LGS-5 and Diamond

South Sites # 1 through # 4. BEHI scores ranged from

High to Extreme. The high scores result from the height

of the bank relative to the bankfull elevation, steep (near

vertical) bank angles, minimal root densities, and lack of

protection at the toe of the steep banks.

 Restoration at this location would restore aquatic
habitat and reduce the discharge of sediment
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downstream. Approximately 1,250 feet of stream could be restored at this location.
Approximately 550 linear feet of the stream restoration area is owned by the City of
Gaithersburg. The remaining 700 linear feet is owned by the Bethany Presbyterian
Church and an agreement with the church would be required to construct the stream
restoration project.

LGS-6

Health Scoring

Physical: Fair
Biological: Fair
Erosion: High

Ownership

Washington Suburban
Sanitary Commission

Segment LGS-6 is located inside the City limits, between Muddy Branch Road and Water Street.

The stream channel begins below a riprap channel and fenced property line and continues

downstream to an outfall at Muddy Branch Road. The stream condition is Fair and the channel

contains high eroded banks and excessive bar formation. The BEHI value is High. Riffles and

pools and some instream shading is present. The segment is on property owned by the

Washington Suburban Sanitary and Sewer Commission.

CS-3

Health Scoring

Physical: Poor
Biological: Fair
Erosion: High

Ownership

City of Gaithersburg

CS-3, a segment of Long Draught Branch below the Rabbitt Road culvert, continues downstream

to a confluence with a tributary from the southeast. The majority of this segment is within a

meadow area that is an isolated parcel of the Seneca Creek State Park. The stream in this

segment is straightened with high side slopes and lacks riparian buffers. The channel bottom was

flat with fine sediments and lacked riffles. Some pools were present. Sediment deposition and the

lack of in stream shading are significant impairments to in stream habitat. The BEHI value was
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High. The majority of this stream segment is not owned by the City, but by the State Department

of Natural Resources. The stream segment is providing less than optimal habitat, but is not

severely impaired. CS-3 is impaired due to its straightened channel, but appears to be aggrading,

not incising. While the habitat is impaired, other sites exhibited more impairment.

 The most cost efficient restoration opportunity at CS-3 is to plant trees within the riparian
buffer to increase in stream shading, while increasing the potential for in stream woody
debris and fish habitat.

GST-4

Health Scoring

Physical: Fair
Biological: Fair
Erosion: High

Ownership

City of Gaithersburg

GST-4 is a first order tributary to Long Draught Branch. Significant streambank erosion is

occurring at this site. Excessive sediment deposition is also occurring, resulting in an unstable

substrate, making it unsuitable for colonization by

macroinvertebrates.

Solitaire North #1 and #2

Solitaire North is located approximately 200 feet north of

the Solitaire Court outfall behind the houses along the

east side Solitaire Court. The BEHI scores for Solitaire

North were High at the downstream end and Extreme at

the upstream end.

 Restoration at this site would include streambank stabilization and in-stream structures to
facilitate the movement of sediment downstream, improve aquatic habitat, and provide
grade control to prevent further downcutting.

Approximately 650 feet of stream could be restored at this location. The restoration would

include repair of prior rock streambank protection within the channel. The site is owned by the

City of Gaithersburg. The main concern for this site is construction access. It was determined

that the cul-de-sac on Solitaire Court and the fairly flat banks on the opposite side of the stream

could provide work access if small equipment was used. Also, it was noted that there is a

healthy riparian forest throughout this area.
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4.3 CONCLUSION

The original physical habitat information was

collected by Versar in March 2001 using

Montgomery County’s Qualitative Habitat

assessment method (Van Ness et al. 1997). GST-4

and CS-4 were Lower Great Seneca Creek stream

sampling locations that scored Fair and Good ratings,

respectively in the 2001 report. The 2001 stream

sampling results are similar to those found in 2013;

therefore, conditions have not changed significantly

at those monitoring sites. The stream walks revealed

that all of the streams are degraded to varying

degrees. Observed impairments to stream health

included channel incision and over-widening,

streambank erosion, excessive sediment deposition in the channel, excessive bar formation,

erosion at storm drain outfalls, and lack of riparian vegetation. Infrastructure failure was

observed at some locations.

4.4 PROPOSED STREAM RESTORATION PROJECTS

Two channel assessment sites were selected for the development of conceptual design (see

Figure 4.2):

 Rabbitt East #4 on located Long Draught Branch (LGS-3) east of Rabbitt Road,
immediately downstream of the stormwater management facility owned by Maryland
SHA

 Solitaire North on an unnamed tributary to Southern Tributary to Long Draught Branch
(GST-4) located north of the Solitaire Court cul-de-sac.

An overview of the proposed restoration for these two sites is provided in Table 4.5. See

Appendix E for concept details.

Table 4.5: Overview of Proposed Stream Restoration Projects

Stream
Reach

Existing
Conditions

Reach Length

(linear feet)

Proposed
Measures

Potential Pollutant
Removal Credits

Approximate
Cost

Rabbitt
East #4

Incised Channels

Steep Banks

Bank Erosion

80

Channel
realignment

Bank protection

Grade control

16 lb TN

5 lb TP

124 tons TSS

$173,300*

Solitaire
North

Incised Channels

Steep Banks

Bank Erosion

650
Bed and bank
stabilization

130 lb TN

44 lb TP

101 tons TSS

$276,100*

*Costs do not include Construction Monitoring and Post Construction Monitoring (5 years)

TN = Total nitrogen

TP = Total phosphorous

TSS = Total Suspended Solids

Rabbitt East #4 is one of the proposed stream
restoration projects that has streambank erosion,
bar formation, and storm drain outfall erosion.
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Figure 4.2: Stream Restoration Concept Locations
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SECTION FIVE: OTHER EXISTING STORMWATER MANAGEMENT STRATEGIES

Various techniques, from environmental site design to stormwater stewardship, education, and

outreach, can join the members of a community in a team effort to control pollutants from

entering surface water bodies. The City of Gaithersburg has already begun to incorporate these

methods into their stormwater management strategies. Increased incorporation of these strategies

along with structural stormwater management practices can help the City meet the upcoming

NPDES Phase II MS4 requirements. Future funds from the City’s Stormwater Program Fee,

currently in development, will be used to support these strategies.

5.1 ENVIRONMENTAL SITE DESIGN

One type of ESD practice is the incorporation of bioretention in street bump-outs along

roadways. Bioretention designs in this situation can be referred to as green streets. Implementing

green streets during road reconstruction/resurfacing or in new development can be a strategic

way for municipalities to treat runoff, obtain NPDES credits, and combine projects to save

money. As a part of this study, three potential streets were identified where Green Streets could

be implemented. The potential green streets in this watershed include Quince Orchard

Boulevard, Firstfield Road and Marquis Drive.

In 2010, the City initiated a Green Streets Prioritization project to identify potential locations and

to rank locations for green streets within the City. The City has used this study to implement

several green streets including the bioretention cells on Rabbitt Road and Dosh Drive in this

watershed.

Green Street on Rabbitt Road Green Street on Dosh Drive
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5.2 RAINSCAPES

Initially modeled after the Montgomery County program, the City’s Rainscapes Rewards

Program offers rebates for residents who improve stormwater runoff conditions by installing rain

barrels or using conservation landscaping techniques on residential properties.

More than thirty rain barrels have been implemented as a result of this program and field
reconnaissance has verified conservation landscaping in several of the neighborhoods in the
watershed.

The original Rainscapes Rewards Program

single-family residential, private educatio

and multifamily land uses less than 0.5 ac

Rainscapes Rewards program includes an

rebates for areas greater than 0.5 acre (wit

Future considerations for expansion of the

include commercial properties as they ofte

impervious areas. Future additional reimb

could include rain gardens, creation of new

replacement of existing impervious pavem

pavers, installation of dry wells, pavemen

roofs. The City is working on a Stormwat

Program that will provide tax discounts fo

implement stormwater management facili

property in accordance with City regulatio

Rain barrel at a residential property in
the watershed
Rainscapes Rewards Rebates:

Eligible properties less than 0.5 acre:

 Rain barrel and Cisterns: $1 per gal. rain collected

o Rain Barrel: minimum 40 gallons

o Cistern: minimum 40 gallons

 Conservation Landscaping: $1/ sq. ft. removed turf,
impervious, or invasives

o Minimum 200 contiguous sq. ft. removed

o 3/4 of plants must be native plants

Eligible properties greater than 0.5 acre:

 Rain barrel and Cisterns: $1 per gal. rain collected

o Rain Barrel: minimum 55 gallons

o Cistern: minimum 55 gallons

 Conservation Landscaping: $1 per sq. ft. of
removed turf, impervious, or invasives

o Minimum 500 sq. ft. removed; 250 sq. ft.
contiguous per plot

o 3/4 of plants must be native plants
29-AUG-14 5-2

Example of Flexipave after installation

was offered only for

n, nonprofit, HOA,

re. The current

expansion that added
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program could

n have large

ursable practices
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ent with permeable
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ties on their private
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5.3 OUTREACH AND VOLUNTEER OPPORTUNITIES

The City’s environmental staff supports public

education and participation through many outreach

programs in the watershed. One example is the City’s

EAC which is made up of citizens, City staff, and

Council liaison. The EAC is one of many volunteer

committees that the City offers.

The City is working with the Izaak Walton League on

a grant to increase outreach to the community. This

effort is very important; behavioral changes in the

management of water and pollutants in the watershed

can control problems at the source and prevent

increased costs of pollutant removal downstream.

Education and outreach are important tools in obtaining buy-in to t

The collaboration of communities in the watershed and the City is

environmental and community health goals are met. Outreach and e

management, and trash management are alternative BMPs for cons

aspects may help the City meet its NPDES permit requirements in

Additionally, the City attained the Sustainable Maryland

Certification from the University of Maryland’s

Environmental Finance Center. This shows the City’s

commitment to sustainability and environmental

stewardship.

The City has worked successfully with most HOAs in

the watershed, as they partnered to implement Green

Streets and stormwater management retrofits on private

properties. Community organizations, such as Seneca

Creek Watershed Partners, have ties to the watershed and

can be a valuable resource for initiating outreach

activities.

Educational outreach materials are available on the

City’s website. They describe maintenance activities and their imp

provide suggestions on homeowner stormwater management techn

5.4 GIS DATA

The City’s existing GIS data is a good starting point to meet future

as for continued planning and maintenance for stormwater manage

the existing stormwater facilities within the watershed and has deve

Team Up
groups
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he City’s projects and goals.

essential to ensuring that

ducation, pet waste

ideration. These outreach

the future.

ortance to water quality and

iques.

permit requirements as well

ment. The City has identified

loped GIS shapefiles with

Volunteer Cleanup Event

to Green Up is one of many cleanup
that are active in all of the City’s

watersheds.
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appropriate attributes such as year of construction, who has

maintenance responsibility, and the name of the closest

neighborhood. This information has helped the City plan and

manage stormwater within their jurisdiction. In addition, the

City has estimated drainage areas associated with each

stormwater facility, which is beneficial in determining and

prioritizing future facility retrofits. The areas where

development occurred before 1985 have been digitized which

is instrumental in meeting future requirements such as

calculating areas of unmanaged stormwater. The City is currently in the process of updating

stormwater GIS data to include new facilities, all facility drainage areas, retrofits, correcting

erroneous data, and adding maintenance information. The information is necessary for the

evaluation of adequately treated areas and the areas that do not have stormwater management.

Future NPDES permits will
require that alternative urban
BMPs be recorded in a
stormwater restoration
database and identified in
GIS as point or polygon
shapefiles; this will require
expansion of current City
data.
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SECTION SIX: RECOMMENDATIONS

The City’s goals for the Lower Great Seneca Creek

Watershed Study are to gain an understanding of the

overall health of the watershed and develop

recommendations and projects that can become part

of the capital improvement budgets and plans. The

recommendations for the Lower Great Seneca Creek

watershed represent a compilation of proposed

improvement projects and management strategies.

URS developed these recommendations by analyzing

the current conditions of the watershed and the

practices that the City performs to promote watershed

health. The recommendations are organized by

category. The City will implement the projects and

management strategies based on the available funding, City staff availability, and need. The City

has a flexible priority system for reassessing priority projects annually, based on changing

requirements and field conditions. One important consideration for the City when prioritizing

projects is the cost-benefit comparison of each project in relation to the NPDES impervious area

treatment credit that could be achieved. Some of the recommendations expand beyond the Lower

Great Seneca Creek watershed and these can be implemented on a City-wide basis as

appropriate.

6.1 STORMWATER AND STREAM IMPROVEMENTS

URS developed concept designs for improvements at six sites in the watershed as shown in

Table 6.1. The improvements include four stormwater management measures and two stream

restoration measures. The concept design details are provided in Appendix C and E, respectively.

Table 6.1: Concept Designs Recommended for Implementation

New Stormwater Management Facilities Stream Restoration

Gaithersburg City Hall Bioretention Rabbit East # 4

Quince Orchard Boulevard Bioretention Solitaire North

16 S Summit Avenue Micro-Bioretention

Firstfield Road & Quince Orchard Boulevard Bioretention and Tree Box Filters

After the initial findings, the Firstfield Road and Quince Orchard Boulevard Triangle project was

eliminated from consideration by the City as the site had too many utility conflicts. The City also

investigated the feasibility of the Quince Orchard Boulevard project and proceeded with its

implementation in Spring 2014. The project is in construction during Summer 2014. The

recommended projects may take several years to fully implement, so these six projects are

An example stream restoration technique called
hard armoring helps to stabilize the stream banks.
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described at the concept level. At the time of implementation, the latest design guidelines,

technology, and standards should be considered. The concepts can be refined to achieve the

maximum benefit for the watershed and to meet any updated City goals.

6.2 HOTSPOTS MONITORING

Background investigation was done to identify potential hotspots in the watershed, and field

observation was done to assess hotspot status. The City’s Department of Public Works facility on

Rabbitt Road and the WSSC facility on West Diamond Avenue were identified as potential

stormwater hotspot facilities. The City is currently updating the Public Works Department’s

SWPPP based on the new industrial stormwater general permit requirements. Since the WSSC

facility and SHA properties are outside of the City’s MS4 jurisdiction, the status of their

respective SWPPPs is unknown at this time. It

would be beneficial to ask these property owners

to verify that they have a plan to address

stormwater and control potential pollutants onsite.

The City has been proactive in taking immediate

action on any observed/reported hot spots. The

City should continue to monitor any observed hot

spot areas to prevent pollutant discharges. An

option for preventing pollutant discharges from

these hot spot sources is to target these areas for

stormwater education and outreach. Another

option is expansion of the Rainscapes program to

include industrial sites, which could provide

further incentive for these areas to provide source

control.

6.3 EDUCATION AND OUTREACH EXPANSION

Behavioral changes in the people that live and work within a watershed can be one of the most

effective ways to prevent pollutants from entering stormwater. These changes can be made

through education and outreach which provide watershed users the understanding of how their

actions affect their community, and incite an interest for improving the watershed conditions.

City environmental, regulatory and community health goals may be achieved by fostering a

community of environmental awareness through education and outreach. The City is actively

involved in the development of this type of community and the following suggestions are to

further increase the reach of current programs.

Maintenance facilities, gas stations, bus depots, and
other facilities with similar practices are potential

hotspots due the transfer, storage, and
maintenance of petroleum and chemicals.
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Based on field observations, increased outreach

for pesticide and nutrient uses in lawn care and

storm drain stenciling are recommended in this

watershed, particularly in the . Educating home

owners on adverse effects of over fertilization

can be beneficial. Also, multi-lingual storm

drain stenciling can be performed to educate a

diverse audience. Other organizations

throughout the State and region have created

programs that incorporate art in storm drain

stenciling outreach to bring attention to the

storm drain and the effects of illegal dumping.

A local example is the storm drains at Aspen

Hill Library in Rockville. The City of

Gaithersburg could integrate the active art-in-

public-places program with their storm drain

program to bring knowledge and awareness of storm drains to neighborhoods.

Another creative way to include the public in stormwater outreach is to host or encourage a video

competition targeting storm drain dumping and dog waste pick-up practices. This type of

outreach could be a great way to involve younger generations in stormwater management.

6.3.1 Rainscapes Rewards

The City currently offers incentives and rebates for residential, private education, nonprofits, and

multifamily dwellings that participate in the Rainscapes Rewards Program by implementing rain

barrels, cisterns, or conservation landscaping on their property. As the primary land use in the

watershed, it is important to continue to encourage stormwater management in residential areas.

An expansion of the Rainscapes Rewards program is recommended to include additional

incentives for property owners to implement stormwater management techniques. Suggested

expansion would include the addition of rain gardens, permeable or grass pavers, bioretention,

green roofs, dry wells, and tree plantings. Practices would need to consider native soil properties

including infiltration rates and may require City review before installation. These details may

add to the existing processes of the Rainscapes Rewards program, and the City would need to

consider this when expanding the program.

The City is proactive in planning a Stormwater Management Program and Stormwater Program

Fee which will likely provide opportunities for commercial, industrial, and institutions to be

credited for providing new or retrofit stormwater management on their properties through the

water quality protection fund. Suggested practices to include are cisterns, bioretention,

permeable or grass pavers, green roofs, tree planting, floating wetlands, and dry wells.

Many of the suggested practices are available for rebates in the successful Montgomery County

Rainscapes Rewards Program. The City could work with the County to adapt materials for those

A potential expansion of the Rainscapes Rewards
program could include tree planting.
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Public-private
partnerships (P3s)
are contractual
agreements between
public agencies and a
private sector entity.

Social Media has become an
effective way for organizations
to give and receive information
from the community, including
organization of volunteers.
Common interfaces include:

 Twitter

 Android and IPhone apps

 Facebook

 YouTube

practices for their municipality. A streamlined approach to the implementation and tracking of

Rainscapes Rewards facilities throughout the County and City could be developed for the

management of these programs as participation increases.

6.3.2 Partnerships

The City is currently partnering with numerous

organizations to achieve water quality and stream

health throughout its jurisdiction. The City of

Rockville, Montgomery County, HOAs, and the

Maryland State Highway Administration should

continue to be key organizations for the City to work

with to achieve watershed goals. Discussion of

partnering for implementation of stormwater

management (such as vegetated swales, green streets,

street sweeping and catch basin cleanouts) along

County and State roads within the watershed should be

discussed, as transportation is the second largest land

use in the watershed and the highest portion of

impervious area. These partnerships could be crucial

considering increased transportation is expected in future development in this watershed.

Public-private partnerships for stormwater management can provide an

effective way to address stormwater management issues by mitigating

costs and sharing liability. These partnerships have traditionally been

used in other industries and the concept has just recently been

introduced into the stormwater management realm. Prince George’s

County, Maryland is the first municipality in the United States to

develop a public-private partnership (P3) program for urban stormwater management. The

concept is to leverage the innovation and technical depth that the private industry has while

utilizing public funds to provide the most water quality treatment possible and necessary to meet

the NPDES nutrient reduction requirements. This type of partnership uses long-term private

capital, which is returned over the life of the partnership on an

availability payment structure. The private partner is asked to

take responsibility for the design, build, financing, operations,

and maintenance of water quality practices, which provides

standardization of design and optimized cost savings through

procurement of materials and services.

The City should continue to work with groups such as the Izaak

Walton League and the Seneca Creek Watershed Partners to

obtain grants and increase outreach to the community. Bringing

together individual groups (such as those listed in Section 5.3),

Partnerships can provide increased outreach
opportunities to the community.
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through the use of social media and other outreach techniques, could help the City obtain

volunteers for implementing, maintaining, and monitoring stormwater projects throughout the

watershed. Volunteer projects promote community connections, and costs are low. Expansion to

include other organizations such as local HOAs, Boy and Girl Scouts, Adventurers, 4H Clubs,

and other youth programs could be a way to encourage environmental stewardship throughout

multiple generations and encourage interest for youth in scientific fields.

6.4 GIS DATA MANAGEMENT

The City has many datasets that are updated and used regularly. Supplementing these datasets

with additional information would be useful for the City’s permit compliance as well as

continued routine operations such as maintenance, inspections, and watershed management. A

consultant could be retained to do an analysis of current data, and help the City develop baseline

datasets which would help with future planning. The City will need to update the datasets over

time as stormwater facilities and management evolve. The following GIS data management

measures are recommended:

 Impervious Area Calculations. To comply with the expected NPDES MS4 permit
requirements, the City will likely need to provide stormwater management for an
additional 20 percent of impervious surfaces (not adequately treated to the MEP). To do
this, the City will need to know the locations of the existing impervious acres within the
City limits, the areas that already have stormwater control, and the remaining areas that
are not adequately treated. Viewing these areas in a geospatial format will allow the City
to better target areas for retrofit and/or new treatment opportunities. Continuing to
maintain and update the existing datasets will allow the City to communicate the benefits
received by investing in stormwater management.

 Street Sweeping and Catch Basin Cleanout. Creating shapefiles for locations of street
sweeping and catch basin cleanouts would be beneficial as a tracking tool for the City.
Records of sweeping and cleanouts could be maintained similar to stormwater facility
maintenance data. Keeping records of sweeping and catch basin cleanouts in a shapefile
would make them easy to access and allow for easy calculation of permit credits for
pollutant reduction for this practice.

 Urban Downsizing. The City could keep a record of land that is planned to be converted
to pervious from impervious surface. Impervious surface elimination is considered an
alternative restoration measure by the MDE. Keeping track of urban downsizing, if any,
would assist in accounting for impervious acres treated in the Lower Great Seneca Creek
watershed, which is needed to obtain restoration credit.

 Nonstructural Technique Tracking. As the City implements its outreach programs,
data will be needed to be tracked using GIS in order to receive credit for the NPDES
permit efforts as well as with the public, mayor, and city council. The City is already
tracking the implemented Rainscapes techniques on residential properties. Additional
data should be tracked such as the number of distributed fact sheets and brochures on pet
waste and fertilizer management programs, locations of storm drain inlets with filter, and
inlets that were stenciled.
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6.5 SUMMARY

The City’s goals for the study are to gain an understanding of the overall health of the watershed,

to develop meaningful recommendations and to identify projects that can become part of the

Capital Improvement Program budgets and plans. The proposed stormwater management

projects will improve the water quality conditions in the Lower Great Seneca Creek watershed

by decreasing the amount of runoff and pollutants that enter Long Draught Creek and its

tributaries. The proposed stream restoration projects will improve miles of stream channel and

enhance habitat conditions within the reaches that are recommended for concept design. The

recommendations will help restore degraded areas and prevent further erosion and pollution, thus

providing the City with credits toward its regulatory requirements and promote a healthier living

space for City residents.
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