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EXECUTIVE SUMMARY

Oxon Run is a tributary of the Potomac River and secondary tributary to the Chesapeake Bay.
Located in Washington, D.C. and Prince George’s County, Maryland, in the Western Coastal
Plain hydro-physiographic province, the watershed is highly urbanized. Approximately 33
percent of the land cover is impervious surface. Development has altered the rainfall-runoff
regime, as runoff arrives at the stream quickly via storm drains, rather than slowly via
groundwater recharge and overland flow. The stormwater influence, along with other
modifications to the stream, such as channel straightening and piping, has destabilized Oxon
Run. The U.S. Fish and Wildlife Service (Service), Chesapeake Bay Field Office, Stream Habitat
Assessment and Restoration Program, and the District of Columbia Department of Health
(DOH), Environmental Health Administration, Watershed Protection Division, have entered into
a partnership to assess Oxon Run, develop restoration concepts, and restore Oxon Run to a stable
natural channel. Assessment objectives include identifying causes of stream instability,
identifying problem areas, prioritizing restoration reaches, and developing preliminary design
criteria.

Based on topography and other survey work conducted in the Maryland Western Coastal Plain,
Oxon Run was most likely a meandering riffle-pool sequence type stream, well-connected to its
floodplain, with a gravel or sand bed (Rosgen type stream C4 or C5) prior to development in the
watershed. Short reaches of the stream are still C4 streams, but have widened and/or incised. In
response to changes in the watershed, the majority of the reaches have evolved to a different
Rosgen type stream, either B4c or F4, both of which are straighter and more entrenched.
Bankfull discharge, the channel forming flow, is between 250-400 cfs for the D.C. portion of
Oxon Run. Both bankfull discharge and channel cross-sectional area are greater than expected
based on a regional curve developed for the Maryland Coastal Plain, indicating channel
enlargement in response to changes in the hydrological regime.

Virtually all of the streams in the Oxon Run watershed are unstable, and have poor potential for
recovery without restoration. As the unstable reaches incise and migrate laterally, extensive
streambank erosion occurs. Stream bank erosion produces an estimated 18,000 tons of sediment
per year. Approximately 6 percent of this sediment comes from the portion of Oxon Run within
D.C. jurisdiction. Aquatic habitat is poor, in large part due to marginal bed feature development,
and the lack of defined pool-riffle sequences. In many locations, there are obstacles to fish
passage, such as utility line crossings, pipes, and culverts. Streams in the watershed are rated as
poor or very poor based on macroinvertebrate and fish rapid bioassessment procedures (RBPs)
conducted by the Maryland Biological Stream Survey (MBSS) and other agencies. Water
quality is poor, with degradation caused by pollutants from stormwater runoff, sanitary sewer
leaks, and trash. Within D.C., specific contaminant sources include a decommissioned firing
range and an unlined landfill.
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Throughout D.C. jurisdiction, land on one or both streambanks is owned by the U.S. National
Park Service (NPS) or D.C. Parks and Recreation, thus sufficient space exists to restore the
stream to a stable, meandering C4 Rosgen type stream, providing high quality habitat for fish
and other aquatic organisms. The Service recommends this type of restoration, in conjunction
with both water quantity and water quality improvement, for the entire portion of Oxon Run
within D.C. jurisdiction. To ensure success of the restoration, significant improvements in
stormwater management, both in terms of water quantity and water quality must occur.
Management practices that should be instituted include control of stormwater on-site, retrofit and
repair of sanitary sewers to prevent leaks into the stream, and off-channel solutions for the
stormwater outfalls.
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I. INTRODUCTION

Oxon Run, a tributary of the Potomac River and secondary tributary to the Chesapeake Bay, is
one of several streams flowing through Washington, D.C., for which the U.S. Fish and Wildlife
Service is assessing baseline conditions and potential for restoration using a natural stream
channel design approach. Oxon Run originates in Prince George’s (PG) County, Maryland, and
flows for approximately 4 miles before crossing into Washington, D.C., where it flows for
approximately 3 miles. Near the township of Forest Heights, Oxon Run again flows through
Prince George’s County for approximately 1 mile to its confluence with the Potomac River.
Approximately 0.3 miles of the downstream Prince George’s County reach is tidal freshwater.
Historically, these coastal plain streams supported populations of anadromous alewife (4/osa
pseudoharengus) and blueback herring (4losa aestivalis), as well as the catadromous American
eel (Anguilla rostrata). Natural channel design, by restoring the profile and planview of a stable
natural river, inherently creates high-quality habitat aquatic biota, including Service trust
resources such as herring and eel. Restoration objectives include restoration of anadromous fish
habitat, stream stabilization, reduction of sediment loading, elimination of fish passage barriers,
improvements in water quality, and enhancement of the riparian buffer zone.

Urbanization, with its subsequent changes in runoff-stream flow regimes, is widely recognized as
a major contributor to stream destabilization, aquatic and riparian habitat degradation, and
increased sediment loading to coastal water bodies (Gregory 1987; Allan 1995). Historically,
attempts to reduce flooding and control stormwater resulting from development have used “hard-
engineered” structures such as concrete culverts and pipes. While these types of structures may
resolve issues at the site of application, they often simply “move” the stormwater impacts to a
location up- or downstream of the actual structure. Additionally, the loss of floodplains and
wetlands reduces the natural filtering capability of the system, making pollutants associated with
the runoff more available to organisms in the affected water body. Natural stream channel
designs work with the central tendency of the river to move to an equilibrium state. Generally,
natural channel designs are lower cost, easier to maintain, provide better quality habitat, and are
more aesthetically pleasing than hardened structures.

The U.S. Fish and Wildlife Service (Service), Chesapeake Bay Field Office, Stream Habitat
Assessment and Restoration Program, and the District of Columbia Department of Health
(DOH), Environmental Health Administration, Watershed Protection Division, have entered into
a partnership to assess Oxon Run, develop restoration concepts, and restore Oxon Run to a stable
natural channel. The restoration of Oxon Run encompasses more than just the stream itself. A
successful restoration for this stream must include improvements to the stream corridor area,
including increased public access, environmental awareness programs, and recreational
opportunities. This report addresses the watershed and stream assessment, and provides a
preliminary design concept and projected construction costs.



11. ASSESSMENT OBJECTIVES

The watershed and stream assessment provides baseline information necessary for the
restoration. Specific objectives for the assessment include:

Determining the relationship between watershed landscape activities and stream processes,
Documenting type streams and stability conditions,

Prioritizing restoration reaches,

Developing watershed restoration recommendations, and

Developing preliminary design criteria for the restoration.

1. METHODOLOGY

The Service performed a detailed stream assessment of Oxon Run within D.C., using methods
developed and refined by Rosgen (Rosgen 1996). This evaluation, a Rosgen Level I, 11, and 111
assessment, determined important hydrological characteristics, such as Rosgen type stream,
stream dimension, pattern and profile, bankfull discharge, and stream condition. Methods are
described briefly. A more detailed description of the methods may be found in the Oxon Run
Scope of Work, and in the report on Watts Branch (Eng 2002).

A. Watershed Assessment

The Service conducted a Rosgen Level [ (Rosgen 1996) assessment for the reaches of Oxon Run,
Barnaby Run, and their tributaries not contained within the District of Columbia. The Service
analyzed land use/land cover patterns and development in the watershed, using historical maps
and aerial photos, and reviewed water quality and biological assessments. Service personnel
walked the streams, photo-documenting all reaches. Reaches of the streams were classified into
Rosgen stream type (Rosgen 1994) based on visually identifiable features and measurements
with a tape measure or pocket rod. The Service noted problem areas, such as stormwater outfalls
and locations of obvious vertical or lateral instability. The watershed assessment included visual
evaluation of stream geomorphic conditions, habitat quality, and riparian zone. The Service
installed monumented cross sections in the main stem of Oxon Run upstream of the D.C. border,
as well as in selected tributary locations. The Service will resurvey these cross sections to
validate erosion rates.

B. Stream Assessment

The Service uses the Rosgen Level II stream assessment to describe stream characteristics. The
Rosgen stream classification system uses physical features of a stream, such as width, depth,
pattern, and bed material, to group streams into a “type,” denoted by alphanumeric codes
(Rosgen 1994). In an unaltered watershed, basin relief, geology, and soils determine type
stream. In the Maryland Eastern Coastal Plain region, the Rosgen stream types most commonly



found are C and E type streams (McCandless 2003), although in the Maryland Western Coastal
Plain, which has more basin relief, A and B type streams also occur (Starr et al., 2001). The C
type streams are meandering riffle/pool channels with well-developed floodplains, moderate
width/depth ratios, and obvious point bars (Rosgen 1996). The E type streams are also
meandering riffle/pool channels, but have very low width/depth ratios and a more U-shaped
cross section than the C type streams. Based on topography, Oxon Run was most likely a C type
stream prior to development of the watershed.

The Service walked the D.C. portion of Oxon Run, and sketched a detailed geomorphic map,
showing the streambed, banks, and area immediately adjacent to the stream. Sewer lines and
stormwater outfalls were noted on the geomorphic map. The Service partitioned the main stem of
Oxon Run, extending from the border of Washington, D.C, at Southern Avenue to just above the
confluence of Oxon Run and Barnaby Run into 12 reaches, based on Rosgen type stream and
condition. We selected several reaches to represent “typical” conditions in the stream. The
Service conducted detailed surveys, consisting of a longitudinal profile, at least two cross
sections (riffle and pool), and a pebble count (Rosgen 2002b), in five reaches (Reaches 2, 4, 8,
10, and 12). The Service surveyed 27 cross sections. Fifteen of the cross sections were
monumented for further resurveying. Modified Wolman pebble counts in riffles were used to
determine size distribution of the bed material and to calculate roughness. Due to concerns about
degraded water quality and personnel safety, pebble count procedures for reach characterization
were modified slightly, with bulk samples collected and later sieved in the laboratory. Two
reaches surveyed (4 and 12) represent straight reaches and both are essentially a single riffle,
thus no pool was surveyed. For five of the remaining seven reaches, the Service performed at
least one cross-sectional survey, and installed one or more monumented cross sections to
quantify erosion rates. Reach 1 (just downstream of the Southern Avenue bridge) and Reach 3
(near the upstream border of Oxon Run Park) are short transitional reaches, and were not
surveyed. The Service determined stream geometry (sinuosity, belt width, and meander length)
from aerial photographs. Reaches 1 through 8 are grouped into the Upper Reach, running from
Southern Avenue to the head of the concrete-lined channel in Oxon Run Park. Reach 9 is the
concrete-lined channel, and is referred to as Oxon Run Park in the report. Reaches 10 through12
are grouped into the Lower Reach.

A crucial component of stream assessment is identification of bankfull, the discharge primarily
responsible for channel morphology. In unstable streams, field identification of bankfull can be
difficult, as there may be multiple indicators, reflecting the bankfull discharge at different times
in the evolution of the stream. In addition to field indicators, two other methods exist for
estimating bankfull discharge: comparison with a gaged site, and approximation of discharge
based on a regional curve. As no active U.S. Geological Survey (USGS) gage stations exist on
Oxon Run or its tributaries, the Service used the gage on Watts Branch (Gage #01651800).
Watts Branch is nearby and in the same hydro-physiographic region (coastal plain).
Topography, soils, and land use in the two watersheds are similar. Typically, bankfull
recurrence interval is somewhere between 1 and 2 years (Dunne and Leopold 1978). In the
Maryland-Delaware Coastal Plain, recurrence intervals ranged from 1.04-1.37 years
(McCandless 2003). In urban situations with a great deal of impervious surface bankfull can
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occur more often, at intervals of less than a year (Bruner 1999). Based on data from the Watts
Branch gage, the bankfull recurrence interval is less than a year. The Service used regional

curve data for the Maryland Coastal Plain to estimate discharge and cross-sectional area based on
drainage area (McCandless 2003). The regional curve was derived from watersheds selected to
have less than 20 percent impervious surface, thus it may not be directly applicable to highly
urbanized watersheds. Although the specific effect of urbanization on bankfull discharge is not
well defined, impervious surface has been documented to increase peak flows (Dunne and
Leopold 1978).

C. Problem Identification and Prioritization

In addition to the morphological assessment, the Service performed a stability and condition
assessment (Rosgen Level I1I) for all reaches within the D.C. jurisdiction (Rosgen 2002a) to
identify specific problems, and determine restoration priorities. A Rosgen Level III assessment
compares the stream of interest to a stable (reference) stream of the expected type (determination
based on valley type and slope), and quantifies the deviation from the optimum condition (of the
stable stream). The assessment incorporates a number of metrics for assessing stream condition
and stability. Although the Service expended considerable effort to locate a reference reach
within the Oxon Run watershed and neighboring watersheds, no streams in the watershed or
nearby watersheds were suitable for a reference reach. Thus, where reference dimensions were
required for comparisons, we used data for a C4 stream from Rosgen (Rosgen 2002c) and for C4
and C5 streams from the coastal plain (McCandless 2003).

Specific assessment protocols are described in detail in Rosgen (Rosgen 2002¢), but generally,
the method consists of using physical features such as bank heights, depositional patterns,
width/depth ratios, stream geometry, and entrainment (the size of particle moved by a particular
discharge) calculations to predict erosion and evaluate stability. Although currently no erosion
potential relationship exists for Maryland, quantification of sediment loading was performed
using erosion potential relationships developed from Yellowstone data (Rosgen 1996; Rosgen
2002b). While only an approximation, this provides a means for reach-to-reach comparisons
within Oxon Run, and an estimate of total sediment input on an annual basis. The Level III
assessment is a prediction and provides no information regarding actual rates of incision, bank
erosion, or lateral migration. Obtaining rates requires a time-trend analysis. To validate the
predictions, the Service will resurvey monumented cross sections.

IV. EXISTING CONDITIONS

The Service assessed the condition of the watershed based on a combination of fieldwork and a
review of existing maps, photos, and other documentation. Geology, soils, land use, and land
cover digital data were provided by D.C. (DCWPD 2001).



A. Watershed Characterization

The Oxon Run watershed is a sub-watershed of the Potomac River, and is comprised of the Oxon
Run main stem and tributaries, Barnaby Run and its tributaries, and an unnamed tributary that
joins Oxon Run downstream of the town of Forest Heights. The watershed is approximately 14
square miles (mi?), and is largely within Prince George’s County, Maryland (Figure 1). The
watershed is in the coastal plain hydrologic region (Schmidt, Jr. 1993). Overall valley slope
ranges from 0.6 to 0.7 percent, and basin relief (measured from the highest point in the
watershed) is 1.5 percent.

1. Historical Overview

To track trends in the watershed, and determine specific factors that affect stream stability, the
Service obtained maps and aerial photos from the USGS. The earliest map is 1880, and the most
recent aerial photograph is 2000. The best topographical information regarding the original
orientation of the stream is from a 1938 topographical map, and this was used to derive the
Strahler stream order (Allan 1995) and calculate the original number of tributaries and stream
miles.

The earliest maps (1880 and 1888) show the Oxon Run watershed lightly settled, with small
farms scattered throughout the watershed and some of the land cleared for agricultural
production and orchards (not shown). By 1900 (Figure 2), several major roads were already in
place, including a “ridge road” along the northern watershed divide that approximates the
current-day South Martin Luther King Avenue-Alabama Avenue-Bowen Road-Marlboro Pike
route. At this point, the streams appear relatively unaltered, although small agricultural
diversions or ditches do not show up in a map of this scale. By 1938, the watershed was still
largely rural, although there were discernable town centers in Silver Hill, Suitland, and Dupont
Heights (Figure 3). There were 25.1 miles of perennial streams, including the main stem of
Oxon Run, 18 first order tributaries, two second order tributaries, and a single third order
tributary (Barnaby Run). A rifle range, later part of Camp Simms, was located on the main stem
of Oxon Run. Reach 4 may have been straightened in this period to accommodate the firing
range backstops in Camp Simms. In several locations, near the confluence with the Potomac
River, as well as near Cedar Hill and Lincoln Memorial Park cemeteries, reaches of the streams
have been channelized. Other streams appear relatively unaltered. A 1943 map (not shown)
shows substantial development in the upper portion of the watershed, between Suitland Road and
Marlboro Pike. The town of Forest Heights was built in this period.
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The post World War IT building boom affected the Oxon Run watershed, and by 1949 (based on
aerial photos), a significant portion of the watershed was suburban or urban housing. The
streams are visibly degraded, evidenced by widening and extensive bar development.

Substantial lengths of stream along Suitland Parkway and Southern Avenue have been realigned.
Following the 1955 flood caused by Hurricane Connie, the U.S. Army Corps of Engineers
(USACE) constructed a flood control project near Forest Heights. The channel was realigned,
dredged to 100 ft wide (theoretically accommodating a flood of 8,000 cubic feet per second
(cfs)), and a concrete drop structure (~3 ft vertical) was installed (USACE 1959; USACE 1998).
Throughout the D.C. portion of Oxon Run, especially the stretch between 13" Street and South
Capitol Street, the stream appears unstable.

Current D.C. land use data shows an unlined landfill along the left bank of Oxon Run,
downstream of South Capitol Street, and in 1963 aerial photographs, this facility appears active.
A portion of Barnaby Run, located behind current-day Eastover Shopping Center, was
straightened in this period. After straightening, the channel runs directly along the D.C./Prince
George’s County boundary. In 1963, stream conditions in the D.C. portion of Oxon Run are
similar to 1949. Buildings at Camp Simms were still present, but the facility was no longer an
active firing range (EA Engineering 1998). By 1977, the majority of the watershed was
developed. The streams have widened and developed extensive point and lateral bars in many of
the natural channel reaches. The D.C. portion of the watershed is mostly high-density residential
or commercial structures. Development in Prince George’s County was varied, with some areas
high-density residential and commercial, and others comprised of single-family dwellings with
small yards. In 1978 and 1979, a concrete-lined channel was installed between 13th Street and
South Capitol Street by the D.C. stormwater management authority. In both the 1988 and 2000
photographs, overall stream conditions (an over-wide channel and extensive gravel bars) appear
similar to current day, although at the scale of the photographs (approximately 1:20,000), it is
difficult to estimate the rate of stream migration.

2. Geology and Soils

The stream valley is underlain by sand and clay (Patapsco Formation, Figures 4 and 5). Soils in
the valley consist of moderately well drained, stratified alluvial sediment. Uplands also have
well drained soils, with a gravel or clay under-layer. Valley slopes (Monmouth Formation) tend
to contain a higher percentage of sand than the stream valley. Two soil associations comprise
the majority of the watershed, the urban land-Beltsville-Chillum association and the urban land-
Christiana-Sunnyside association (DCWPD 2001). Iuka is found in the floodplain areas. These
types of unconsolidated silt and sand soils are highly erodible. Once a stream has begun to incise
or migrate laterally, the process will continue until it reaches an underlying clay lens.
Stabilization is also sometimes provided (intentionally or unintentionally) by anthropogenic
structures such as retaining walls, riprap, utility lines, bridge abutments, or road embankments.
When undisturbed, soils typically found in this area are permeable, limiting runoff and providing
groundwater recharge. Modification in the soil structure caused by construction activity and fill
material reduces permeability and increases runoff.
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3. Land use/Land cover

The watershed is highly urbanized, with a land use/land cover of 67 percent urban, 9 percent
agricultural, and 24 percent forest (Millard ef al.,. 2001). The majority of the watershed is low to
medium density residential, with high density residential or residential commercial areas along
Branch Avenue, in the town of Forest Heights, and in the lower part of the watershed near an
area known as D.C. Village (Figure 6). Many portions of Oxon Run and its tributaries have a
narrow stream corridor. Most of the forested and grassland areas in the watershed are county,
city or National Park Service (NPS) parks and are classed as urban/recreational grass. Land
cover to impervious surface conversions have been developed for Chesapeake Bay watersheds
(Capiella and Brown 2001). Using these conversions, an estimated 33 percent of the watershed
is impervious surface.

The extensive development in the watershed changes the rainfall-runoff regime. In an
undisturbed, vegetated watershed, a significant portion of rainfall is taken up by the vegetation or
percolates through the soil, eventually reaching the stream as groundwater. The roads, parking
lots, and buildings associated with urbanization prevent rain from infiltrating the soil. Even
grassy areas in an urban setting are often manicured and have a higher runoff rate than their rural
counterparts. Thus, both the amount of water and the speed at which it arrives at the stream
increase, causing stream instability (widening and downcutting). Land cover and land use affect
the amount and size of sediment provided to the stream. Runoff from impervious surfaces often
carries very little sediment, although it may be laden with pollutants or trash. In some locations,
such as construction sites, large amounts of fine sediment are washed into the stream. Because
the form of the stream is driven, in part, by the water and sediment produced in its watershed,
changes in sediment and water supply will cause the stream to adjust. Significant development is
still occurring in many portions of the watershed, and increased stormwater loads will continue
to cause stream instability.

4. Hydrology

Streams in the Oxon Run watershed are a combination of natural and concrete-lined channels,
with some reaches completely enclosed in concrete pipes. Within the watershed, there are 15.3
miles of natural channel, approximately 40 percent less than the stream miles that existed in
1938, prior to development in the watershed. Drainage density, a ratio of stream miles to
drainage area, was 1.78 mi/mi” in 1938. Currently, when miles of stormwater drains are
included, the drainage density is 2.40 mi/mi®, an increase of approximately 35 percent. Higher
drainage densities are associated with higher flood peaks (Dunne and Leopold 1978). In an
undeveloped watershed, the stream channel and adjacent wetlands provide storage for the runoff.
Loss of this storage capacity creates a “flashy” flow regime, with peak flows exhibiting a rapid
response to rainfall events. Additionally, the lower roughness and increased hydraulic efficiency
associated with piping, channelization, and concrete-lining increases the velocity and erosive
force of water entering the natural channel reaches in the stream. Streambank erosion increases
sediment load.

12



T AR, PR

S Lo Tl )

b=
o £
O @
| s i
cQ[Q 2
:-A-U o 0
m: c E ;
S| © @ e
:h_sz o =
ob’\h wll| 3
HEFBORE [
o3
Cal>3 L
T O Ny
=15 % i
- g e :
= Eg.
13

T

A

il
W

v
i

o

il

it
il b
hd

©
<
3
=
o
B
&

- Open Water

©
g
=
@
=

K
: §
Q@ B
> ® 3 3
g O X =
c o - >
5 & e 7 T
@8 35 8
> 3 O 0
52 5 E 2
2 3 c = @
Q = @ 3 &
5 2 —|§D
T 2 O n 3 2
c o= o5 3 %
(4 °
= c
- |




5. Riparian Vegetation

The riparian buffer is an integral part of the stream ecosystem, providing bank stability and
nutrient uptake, serving as a food source for aquatic organisms, and providing terrestrial habitat
and migration corridors for various types of wildlife, including migratory neotropical songbirds.
Shading provided by the buffer moderates stream temperature and prevents excessive algal
growth. Large woody debris derived from the buffer is an important component of aquatic
habitat. The Service evaluated quality of the riparian buffer based on buffer width, vegetation
diversity, and vegetation density.

Buffer width, species composition and density are described for each of the stream reaches in the
appropriate section. Generally, the buffer ranges from 20-120 ft (width includes buffer on both
banks) in the locations where the stream is not piped or lined with concrete, although it varies
greatly. In almost all cases, the buffer is of low to moderate density and low to moderate
diversity. In many locations, the stream is surrounded by a remnant of the original floodplain
forest. Vegetation in the buffer area is a deciduous overstory of tulip poplar (Liriodendron
tulipifera), red and silver maple (Acer rubrum and Acer saccharinum), sycamore (Platanus
occidentalis), box elder (Acer negundo), and oak (Quercus spp.). Understory plants include
poison ivy (Toxicodendron radicans), spicebush (Lindera benzoin), and jewelweed (Impatiens
capensis), as well as some exotics such as Japanese knotweed (Polygonum cuspidatum) and
multi-flora rose (Rosa multiflora). Some exotic plant species, including Japanese knotweed and
multi-flora rose, are considered invasive species. They grow rapidly, creating a monoculture,
and choking out native vegetation. These invasive monocultures are generally poor quality
wildlife habitat, providing little in the way of food and cover.

B. Stream Geomorphology

The Service based assessments of stream type, stability, and condition on fieldwork conducted in
2002.

1. Bankfull Determination

In Oxon Run, there were often distinct geomorphic features at two or three elevations, due to
continuing stream adjustment. Bankfull indicators are distinct and consistent linear features
running relatively parallel to the trend in water surface elevation. In Oxon Run, these features
consisted of the tops of the point bars in meandering reaches; slope breaks, often at the front of a
small bench or flat; or inflection points on a steep or eroding bank.

Based on surveyed cross sections and Manning’s by stream type, estimated discharges for the
Upper Reach, Oxon Run Park, and the Lower Reach were 277 - 319 cfs, 320 cfs, and 377-392
cfs, respectively. Overall, bankfull discharges in Oxon Run were much higher than predicted by
the Western Coastal Plain regional curve (McCandless 2003). Hammer (1972) suggests stream
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channels may enlarge by a factor of 2.5 - 3 times the original channel following urbanization.
Applying these factors to the bankfull discharges predicted by the Western Coastal Plain regional
curves gives an expected discharge of 310 - 375 cfs for the Upper Reach and 375 - 450 cfs for
the Lower Reach.

2. Tributaries in Prince George’s County

Conditions in the watershed upstream of the project reach have significant impact on the project
reach. Although detailed assessments were only conducted within D.C. jurisdiction, the
headwaters of Oxon Run and the Suitland Parkway tributary (Figure 7), located upstream of the
project area, were evaluated as described in the watershed assessment methodology section.
Barnaby Run (Figure 8) drains into Oxon Run just below the southeastern D.C./Prince George’s
County boundary, as does the Forest Heights tributary (Figure 9). The Service evaluated these
streams (Table 1), although they enter Oxon Run downstream of the project area and represent
separate sub-watersheds. In some cases, tributaries are unnamed. For ease of discussion, these
have been named, generally after the area in which they are located. Any stream name with
“tributary” was named for the sole purposes of this report, and is not designated as such on a
USGS topographical map.

a) Oxon Run (Prince George’s County)

The headwaters of Oxon Run (OR(PG)-1) are a storm drainpipe from a shopping center just
northeast of Pennsylvania Avenue, in the Oakland area. Land use in this area is predominantly
medium density residential. Drainage from the pipe enters a stormwater management pond, and
flows from this pond into a steep-sided channel with riprap armored sides. Due to the armoring,
this part of the reach is relatively stable. Upstream of Brookes Drive the stream is a stable E4
type stream, with a low sediment supply. The stream is bordered by a floodplain forest of
approximately100 ft, containing predominantly canopy trees of red maple, and an understory of
immature red maple, box elder, and sweetgum. The Service noted extensive beaver activity in
this area. The stream passes under Brookes Drive in a concrete box culvert. Downstream of
Brookes Drive (OR(PG)-2), the stream is an unstable C4 type stream with a high sediment
supply, but has a good recovery potential, based on Rosgen interpretation by stream type
(Rosgen 1996), should the destabilizing influences be corrected (Photo 1). The destabilizing
influence in this reach is primarily stormwater, but high velocity flow through the culvert may
also be a factor. The stream is migrating across the floodplain, with numerous cut-off channels,
and extensive sediment deposition. The floodplain forest here is similar in composition to that in
Reach (OR(PG)-1), but slightly wider. The Service also noted beaver activity in this location. A
monumented cross section is installed in this reach to monitor erosion rates.

The stream passes under Quarter Avenue in a galvanized steel culvert (Reach OR (PG)-3). In
the reach downstream of the culvert, the stream is an unstable C4 type stream, with a high
sediment supply and good recovery potential. The stream is in a degrading trend and will not
recover if the causes of instability (primarily stormwater input) are not corrected. The riparian
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buffer (100 - 150 ft) has canopy trees similar to upstream, but the understory is denser. The
Service installed an erosion cross section in this reach. Downstream, the stream flows under
Pennsylvania Avenue (at approximately Houston Street), and is contained in a concrete-lined
channel (OR(PG)-4). During two separate site visits (February 2002 and July 2002), the water
was black, indicating a sanitary sewer leak. Riparian buffer in this location is narrow (0 - 5 ft)
on both sides of the channel.

South of Pennsylvania Avenue, the stream flows alongside the boundary of Cedar Hill Cemetery
(OR(PG)-5), upstream of Suitland Road, and Lincoln Memorial Cemetery (OR(PG)-6),
downstream of Suitland Road. Both of these reaches have been straightened (before 1938, see
Historical Overview). Reach OR(PG)-5 is an unstable F4 type stream, confined on one and
sometimes both banks by a cement retaining wall. F4 stream types have a very high sediment
supply and a poor recovery potential. There is some riparian forest (0 - 80 ft) immediately
adjacent to the stream. Reach OR(PG)-6 is an unstable F4 type stream, with a very high
sediment supply and poor recovery potential. A number of utility lines are located near the
stizam, and field crews noted a sewage odor and green tint in the pools on several site visits.

The Service installed an erosion cross section in this reach.

Oxon Run flows under Suitland Parkway near the Naylor Road Metro Station (OR(PG)-7), and
in 1995, a stabilization/channel realignment project was completed to allow installation of the
subway station piers (Biohabitats 1995). Banks have been stabilized either with large riprap or
root wads, and grade control structures were installed. This reach is a moderately unstable C4
type stream, with a high sediment supply. Some lateral erosion is occurring in the meander, and
the streambed is aggrading. It has a good recovery potential. A willow and locust riparian
buffer (10 - 15 ft) was planted as part of the restoration project.

Downstream of the project, the stream runs through Oxon Run Stream Valley Park. This stretch
comprised of Reaches OR(PG)-8 (a C4 type stream) and OR(PG)-9 (an F4 type stream) has also
been channelized (Photo 2). Both reaches are unstable, with a high to very high sediment supply
and poor recovery potential. Several stormwater outfalls are located in both reaches, and there is
a large utility crossing in Reach OR(PG)-9. Both have a narrow riparian buffer (5 - 15 ft) on the
left bank, which opens onto mowed parkland, and a wider (15 - 40 ft) buffer on the right hand
bank. An erosion cross section has been installed in Reach OR(PG)-9.
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Photo 1. Near the headwaters Oxon Run is not deeply incised, but it has begun to both
downcut and widen. Note obvious floodplain break. This is Reach OR(PG)-2, an unstable C4.

Photo 2. In many locations the stream has been channelized, resulting in an over-wide
channel with poor bed features. This is Reach OR(PG)-9, an unstable F4.
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b) Suitland Parkway Tributary

Headwaters of the Suitland Parkway tributary are a stormwater outfall draining Suitland Federal
Center. The pipe empties into a stable gabion-lined channel (SP-1) just east of the Silver Hill
Road intersection. This reach has a low sediment supply, due primarily to bank armoring. Field
crews noted extensive orange staining on rocks in this reach. For a short distance (~100 ft), the
channel between the lanes is a moderately stable F4 natural channel (SP-2), and then it bends to
the left and passes under the westbound lane in a box culvert. On the other side of the road, the
stream is natural channel (SP-3), and is severely incised (Photo3). Several outfalls are perched
high (4 - 6 ft) above the streambed in this reach. The stream is an unstable F4 type stream, with
a very high sediment supply and poor recovery potential. The tributary empties into the Oxon
Run mainstem near the Naylor Road Metro Station. A stabilization project has been constructed
on the Suitland Parkway Tributary adjacent to the subway support piers (SP-4). The specific age
of this project is unknown, but it consists of grade-control structures constructed out of large
boulders, and bank stabilization with fiber mats, willow stakes, and riprap. The stream is a
moderately unstable C4 type stream, with some evidence of bank erosion. Stormwater input
from upstream reaches and the heavy sediment load generated in Reach SP-3 are affecting the
stability of this project.

¢) Barnaby Run

Barnaby Run is the largest tributary to Oxon Run, entering near Forest Heights, at the
D.C./Prince George’s County border. It is a sub-watershed of approximately 6 mi?, around 40
percent of the total Oxon Run watershed, and is mostly contained in Prince George s County. It
has two unnamed second order tributaries, referred to in this report as the Glassmanor Tributary
and the Owens Road Tributary (Figure 8). Headwaters for Barnaby Run are stormwater drainage
from Marlowe Heights Shopping Center and a small gully (BRRT01-1). The gully is an unstable
G5, with high sediment supply, and very poor recovery potential. The riparian buffer is
approximately 75 ft wide. The main stem of Barnaby (BR-1) runs for a short stretch in a natural
channel behind Benjamin Stoddart Middle School. The channel is in transition from a C4 type
stream to an F4 type stream, with high sediment supply and poor recovery potential. During a
site visit in July 2002, field crews noted a leaking sanitary sewer and notified Prince George’s
County. At Raleigh Road (BR-2), the channel is piped under the grounds of an apartment
building, daylighting downstream in Barnaby Run Stream Valley Park (BR-3). In the park, the
stream has a riparian buffer of approximately 200 ft. The vegetation is of moderate density and
diversity, with canopy trees of tulip poplar, maple, beech and sycamore. This portion of Barnaby
Run has been separated into six reaches (BR-3, BR-4, BR-5, BR-6, BR-7, and BR-8), based on
condition (Figure 8). With the exception of Reach BR-4, where a utility line crossing provides
grade control, all of these reaches are unstable C4 type streams, with a high sediment supply
(Photo 4). These reaches have a poor recovery potential, unless the causes of instability
(primarily stormwater input) are adequately addressed. The stream is migrating laterally, and in
many locations, it now runs at the base of the high terrace, with banks 12 - 20 ft high. In some
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locations, flow is subsurface. A sanitary sewer break was observed behind apartments on
Southview Drive.

Downstream of the apartments, the stream is piped (BR-9). A portion of the piped reach is
located in Prince George’s County, and a portion is located in D.C. It daylights in a concrete
channel (BR-10). The concrete channel, running alongside Southern Avenue, is in D.C
jurisdiction. After it goes under Indian Head Highway (Route 210), it is a channelized natural
bed, located behind Eastover Shopping Center. This part of the stream is located directly on the
D.C./Prince George’s County boundary. Bank material is either consolidated silt/clay or revetted
in some fashion, such as by concrete blocks. It is an unstable F4 type stream with very high
sediment supply, and poor recovery potential. In this location, there is no riparian buffer.



Photo 3. Portions of Suitland Parkway Tributary are deeply incised and have extensive
gravel bars. Note the high, eroding banks and trees which have fallen as a result of
the bank erosion. This is Reach SP-3, an unstable F4.

M il i I

Photo 4. The majority of Barnaby Run carries a heavy sediment load, and is characterized by
extensive gravel bars. In some locations, the stream has migrated across the floodplain, and
is cutting into the high terrace (visible in left foreground). This is Reach BR-8, an unstable C4.
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d) Glassmanor Tributary

Headwaters of the Glassmanor Tributary (GM) are a stormwater pipe behind Roscroft Village
Circle and a sub-tributary originating behind the terminus of Alice Avenue (GMTO02).
Stormwater input has caused severe erosion in Reaches GM-1 and GM-2 (Photo 5). The reaches
are unstable F6 type streams, with a high sediment supply and fair recovery potential. In these
reaches, the stream is actively incising, with a series of small headcuts moving upstream. The
stream has eroded below a historic marine clay layer, and in some locations, fossil shells are
visible in the bank. The riparian buffer for both the Glassmanor Tributary and the sub-tributary
is approximately 75 ft wide, with a canopy of tulip poplar, beech, ironwood, and maple. The
sub-tributary (GMTO2-1) is a stable A4 type stream, and then it changes to a stable B4 type
stream (GMTO2-2). Prior to the confluence (GMT02-3), the stream changes to an unstable G6
type stream. All three reaches have a high sediment supply. Recovery potential for GMT02-3 is
very poor. The G6 reach is actively incising, with a headcut visible, and high (10 - 15 ft) eroding
banks. Left unchecked, the headcut will continue to move upstream, and destabilize the
upstream reaches (GMTO02-1 and GMT02-2).

The main stem of the Glassmanor Tributary (GM-3 to GM-8) is unstable, with a high sediment
load, and a wide riparian buffer of (75 - 500 ft) in nearly all locations. Stream type varies from
reach to reach, with the majority an F6 or G6 type stream, although there are short stretches of
C4 type stream where utility lines or other structures are maintaining some grade control.
Recovery potential for the F6 and G6 reaches is poor. Should the stream erode under or around
the utility lines, the C4 reaches will quickly become unstable. Prior to Kennebec Street, another
unnamed first order tributary (GMTO01) drains into the Glassmanor Tributary main stem. This
tributary is unstable, evolving from a C4 type stream to an F4 type stream, with a high sediment
supply and poor recovery potential. From Kennebec Street to the confluence with Barnaby Run
(GM-9), the stream is a concrete-lined channel.

e) Owens Road Tributary

Headwaters of the Owens Road tributary (OW) are just south of the intersection of Woodland
Boulevard and Boulder Drive. Reaches OW-1to OW-3 are either piped or concrete-lined. For
the rest of its length (OW-4 to OW-9), this tributary is either an unstable C4 type stream (Photo
6), or an unstable F4 type stream. Sediment supply is high to very high, and recovery potential is
poor. The dominant process in this stream is bed erosion. A number of headcuts are gradually
working their way upstream. For short stretches, the stream is a stable C4 because of utility line
crossings or other anthropogenic structures serve as grade controls. Should the stream erode
under or around the utility lines, the C4 reaches will quickly become unstable. Located in a
valley between residential streets, it has a riparian buffer approximately 250 ft wide, with a
canopy of tulip poplar, locust, and maple.



Photo 5. Most of the Glassmanor Tributary has incised and is characterized by high, eroding
banks. In many locations, it has downcut to a clay lens. This is Reach GM-2, an unstable F6.

Photo 6. Much of the Owens Road Tributary still maintains some connectivity with the floodplain
but the stream is migrating laterally, and eroding the banks. This is Reach OW-6, an unstable C4.

26



) Forest Heights Tributary

The Forest Heights tributary runs alongside Livingston Road, beginning around Crisfield Drive.
In its natural channel portions (FH-1 and FH-4), the stream is an unstable F4 type stream. The
sections immediately up- and downstream of Indian Head Highway (Rte. 210) are a concrete-
lined channel (FH-2), and piped (FH-3), respectively. The F4 reaches (Photo 7) have a very high
sediment supply and poor recovery potential. In 2003, Prince George’s County constructed a
flood control wall along the left bank of Reach FH-4. Prior to emptying into Oxon Run, th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>