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Executive Summary

With funding support from the District of Columbia Department of Health/Environmental Health
Administration (DC-DOH/EHA), the Metropolitan Washington Council of Governments (COG)
was contracted in August 2002 to: 1) conduct a comprehensive baseline assessment of existing
physical, chemical and biological conditions in Fort Chaplin, and 2) assess aquatic community
restoration potential in Fort Chaplin. The 26 month-long Fort Chaplin stream baseline assessment
study, described herein consisted of nine parts: 1) employment of the Rapid Stream Assessment
Technique (RSAT Level III) to evaluate a total of 0.36 miles (i.e., 1,900.8 feet) of the Fort Chap-
lin system, 2) the establishment of permanent channel cross-section stations, 3) continuous water
temperature monitoring, 4) baseflow and stormflow water chemistry grab sampling, 5) sediment
chemistry characterization, 6) an electrofishing survey to qualitatively document both the present
composition and relative abundance of fish species, 7) baseflow and stormflow discharge charac-
terization, 8) fish community restoration potential evaluation and 9) development of restoration-
related  recommendations based on study results.

The results of this study generally support the findings from previous investigations (Johnson,
1989; Banta, 1993) that Fort Chaplin’s biological community is severely impaired.  Not surpris-
ingly, decades of uncontrolled stormwater runoff in combination with poor water quality and
major channel alterations have: 1) created a characteristically ‘flashy’, urban stream flow regime;
2) modified channel morphology and increased levels of stream channel erosion,; 3) exposed one
utility line area; 4) increased stormflow levels of Cu and various other pollutants; 5) reduced both
streambed stability and physical aquatic habitat quality;  and 6)  eliminated all resident fishes
from the stream.

Despite the aforementioned problems, Fort Chaplin’s macroinvertebrate community still contin-
ues to support 23 taxa. Not surprisingly, pollution intolerant stoneflies, flathead mayflies and
cased caddisflies have long since been eliminated from the stream. Furthermore, the number of
individuals that represent these taxa were extremely low.

Additional major findings and recommendations of the study are described in the following
sections.
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1. Stream Channel Erosion

A.  Fort Chaplin moderate, moderate/severe and severe streambank erosion conditions totaled
448, 1,057 and 690 linear feet, respectively.  This total represents approximately 57.7 percent
of the entire 3,801.6 feet of the Fort Chaplin streambank channel network (i.e., represents the
total of 1,900.8 feet for each right and left streambank length).  The total number of recent tree
falls, for the 1,900.8 feet of open channel, observed was 14 (i.e., poor range) and the
associated rate per mile was 38.5.  A total of three erosional log jams were also recorded.
The preceding results indicate that the majority of the Fort Chaplin stream channel network is
actively eroding.

 B.  Mean bank height for the entire length of the Fort Chaplin tributary was 9.3 feet, which is
approximately six feet higher than the expected streambank height (i.e., 2-3 feet).  Mean bank
heights for the three study reaches exceeded the expected streambank height on the order of
five to eight feet.  Only one nick point, and two exposed utility lines were observed.  The nick
point, which appeared to be actively forming in the Middle reach, was created as a result of a
recent large woody debris dam. The exposed utility lines that cross the stream are located in
the Upper and the Middle reaches.  Although the Upper reach utility pipe appears to be
abandoned, the Middle reach utility line appears to be an active ductile iron 10" diameter pipe.
Figure 11 illustrates the high stream downcutting rate during a five month period (i.e., May to
October 2004).  The location of this Middle reach utility line is immediately upstream of both
the east and west ‘D’ Street storm drain system outfalls.

2. Channel Scouring/Sediment Deposition

A.  Overall, the channel scouring and sediment deposition condition was rated as fair.  There
were a total of 24 observed point bars and of that total, five (21 percent) were rated as being
both large and unstable.  Overall mean embeddedness was rated as being fair. Both the Upper
and  Lower reaches were rated as being good, whereas the Middle reach was rated as having
embeddedness in the fair range.  It should also be noted that at  transect X-9, both the highest
embeddedness value (100 percent) and the largest unstable point bar were recorded.  Transect
X-9 is located immediately upstream of the ‘C’ Street 48" RCP culvert, which features a large
steel bar trash rack.

3. Physical Aquatic Habitat

A.  The overall habitat score fell in the fair range.  Major contributing factors for the fair ratings
included sub-optimal riffle substrate quality, shallow depth of flow in riffle areas and the
predominant presence of unstable finer material (i.e., sand and silt) in the pools below the
Upper reach.
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 B. Pebble count results indicated that the Fort Chaplin median (i.e., D-50) particle size is
medium to coarse gravel (i.e., 8.00-31.99mm).  In addition, the D-84 sized particle in all three
surveyed reaches was very coarse gravel (i.e., 32.00 – 63.99 mm).

C.  Only one fish blockage was identified during the RSAT survey, and was classified by COG
staff as being a complete barrier.  The structure is described as a 5,000 foot (0.95 miles) long
piped stream section that extends from the ‘C’ Street 48” RCP culvert opening and daylights at
the east bank sea wall of the Anacostia River.

4. Water Quality

A.  Based on both RSAT and laboratory water chemistry grab sampling results, Fort Chaplin
baseflow water quality was rated poor.  Out of a total of 19 DO measurements taken, 10 (53
percent) were below the minimum 5.0 mg/l criterion recommended by DC-DOH/EHA for the
support of a healthy aquatic community.  The median fluoride (F-) concentration for Fort
Chaplin is 0.49 mg/l which is 0.19 and 0.29 mg/l greater than that recorded for the neighboring
Pope Branch and Fort Dupont tributary, respectively.  It should be noted that local naturally
occurring fluoride concentrations generally range from 0.1 to 0.2 mg/l and that District of
Columbia treated water F- concentrations are typically 0.4 mg/l (DC-WASA, 2001).  Copper
(Cu) was not detected in the water samples at levels less than the 0.005 mg/l detection limits.
Of the three fecal coliform baseflow samples taken, one sample (2,400 MPN) violated the
DC-DOH/EHA 1,000 MPN criterion for class ‘C’ waters.  Furthermore, the relatively low
number of  E. coli bacteria present (range: 20 - 1,300 MPN) in the three baseflow samples
taken suggest that the sources are more likely animal than humans.  It should be noted that there
were no sewer lines crossing the stream or paralleling the stream within the riparian buffer
zone.

B.  Stormflow grab sampling results revealed that median total phosphorus (TP) concentration
(i.e., 0.24 mg/l) was, compared to baseflow levels (i.e., 0.12 mg/l), approximately two times
higher.  The median nitrate level (NO3¯) was surprisingly seven times less than baseflow
concentrations (i.e., 0.51 mg/l compared to 3.60 mg/l median baseflow concentration).
Stormflow Iron (Fe) concentrations ranged from 1.2 mg/l to 29.0 mg/l, with a median of 5.1
mg/l.  Copper (Cu) concentrations ranged from 13.0 µg/l to 64.0 µg/l, with a median of 14.0
µg/l.  Based on the limited stormflow monitoring results, it appears that Cu may be limiting to
Fort Chaplin’s benthic community.  Fecal coliform stormflow samples showed that all five
samples violated the DC-DOH/EHA 1,000 MPN criterion for class ‘C’ waters.  E. coli
bacteria numbers for the five samples ranged from 280 to 11,000 MPN, with an average of
3,676 MPN, suggesting a probable human component.
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5. Riparian Habitat Conditions

A.  Based on RSAT riparian buffer survey results, overall Fort Chaplin riparian habitat conditions
were rated as being good.  Overall mean stream canopy coverage was rated in the excellent
range (i.e., 60-79 percent).  In addition, the riparian buffer zone was on average 150 feet or
wider dominated by mature deciduous hardwood forest.

6. Biological Indicators-Benthic Macroinvertebrate Survey

A.  Under the RSAT system, the Fort Chaplin mainstem was rated as having poor
macroinvertebrate conditions.  The taxa richness for the Upper and Lower reaches were both
rated as poor (i.e., < 7 taxa) and the taxa richness for the entire Fort Chaplin mainstem, which
totaled nine,  was rated as fair (i.e., 8-15 taxa).   In addition, the biological community was
comprised entirely of pollution tolerant species, with characteristically low number of
individuals present.

B. The absence of individuals belonging to representative pollution intolerant groups (e.g.,
stoneflies, flathead mayflies and cased caddisflies) provides additional evidence of generally
moderate levels of stream quality impairment. The only representative caddisflies collected
were pollution tolerant individuals belonging to the Hydropsychidae family.

C. Both spring 2002 -2003 and fall 2002 MBSS IBI scores for the Upper and Lower reaches were
verbally rated as being very poor (i.e., IBI scores < 2.0).  The associated verbal ratings for
individual metrics fell into either the poor or fair categories.   According to Stribling et al.
(1998), the general response for all seven metrics to increasing perturbation is a decrease in
number, percent or score.

7. Fort Chaplin One-Pass Electrofishing Survey

A.  A single pass electrofishing survey was conducted on May 11, 2004 and was a complete
sweep of all representative habitat types (i.e., riffles, runs and pools) in a continuous 1,100
foot stream reach.  Not surprisingly, no fish were collected or observed during the survey.  The
preceding results confirmed that: 1) the Fort Chaplin system is currently not supporting a
resident fish community and 2) the ~ 5,000 foot long pipe section from ‘C’ Street down to the
Anacostia River is a complete fish blockage which precludes normal exchange with and
repopulation from Anacostia River fish stock.
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8. Summer 2002, Temperature Regime Characterization

A.  Major results from the 41 day monitoring period are as follows: 1) summer maximum stream
temperatures in the Fort Chaplin monitoring reaches (i.e., Upper and Lower) were well below
the DC-DOH/EHA Class ‘C’ 32.2 °C (90 °F) standard; 2) both stream reach stations had
maximum summer daily temperatures that exceeded the 24 °C (75 °F) MDE Use IV
temperature criterion; 2) Upper and Lower reach mean stream temperatures were 27.91 °C and
22.87 °C, respectively (which suggests a downstream temperature decrease); 3) the percent of
time that the Upper and Lower reaches maximum summer daily temperatures exceeded the 20
°C MDE Use III temperature criterion was 97 and 88 percent, respectively; 4) the number of
days that the Upper and Lower reaches exceeded the 24 °C MDE Use IV temperature criterion
were 13 and seven, respectively and 5) the maximum daily water temperature recorded during
the temperature study (28.3 °C) was measured in the Upper reach on July 9, 2002, and
coincided with an afternoon thunderstorm where the maximum air temperature reached 37.0 °C
(98.0 °F) .

9. Flow Regime Characterization

A.  Mean mainstem baseflow during the study period was 0.46 cfs.

10. Fish Community Restoration Potential

A.  It is believed that, historically, Fort Chaplin may have once supported 6-10 resident fish
species. Current limiting factors include episodic water quality problems, the presence of a
major fish barrier, the relatively low number of deep quality pools and the general lack of
stormwater management controls in the subwatershed. Despite these problems, Fort Chaplin
should (in COG staff’s opinion) be capable of supporting pollution tolerant, pioneer fish
species such as the blacknose dace, Rhinicthys atratulus, and northern creek chub, Semotilus
atromaculatus. Therefore, an experimental reintroduction of these two native species, using
individuals collected from other Anacostia tributaries, should be considered after the water
quantity and quality problems have been satisfactorily addressed.  If the two preceding species
survive as expected, then other pollution tolerant species could subsequently be reintroduced
using a phased approach.
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Recommendations

In an effort to comprehensively address both existing problems and restoration opportunities
for Fort Chaplin, COG staff developed the following suite of recommendations.  Importantly, it is
understood that the comprehensive restoration of Fort Chaplin is dependent upon District of
Columbia Depratment of Health/ Environmental Health Administration (DC-DOH/EHA), the U.S.
Army Corps of Engineers (USACE), District of Columbia - Water and Sewer Authority (DC-
WASA), National Park Service (NPS), District of Columbia Department of Public Works (DC-
DPW), and District of Columbia Office of Planning (DC-OP) and the local community working
together to pursue a variety of stormwater management, storm drainage, and stream restoration
options which will significantly reduce erosive stormflows, improve water quality and enhance
aquatic and terrestrial habitat conditions throughout the subwatershed.  Therefore, COG staff
suggest that those agencies responsible for current and/or planned future Fort Chaplin restoration-
related activities, carefully review the more specific recommendations which follow:

1)    DC-DOH/EHA, DC-WASA and NPS should continue to work together to pursue stormwater
control options, which will significantly reduce erosive stormflow conditions and improve
water quality in the Fort Chaplin mainstem for the following storm drain systems:

• Texas Avenue storm drain system - An in-line flow splitting weir to separate erosive
stormflow and convey it, for approximately 1,900 feet to ‘C’ Street, via a parallel pipe located
along the left hand bank;

• East ‘D’ Street storm drain system - Disconnect the 27” RCP from directly discharging into
the stream and connect this pipe into the proposed parallel pipe system;  and

• West ‘D’ Street storm drain system - An in-line flow splitting weir to separate erosive
stormflow and convey it, for approximately 700 feet to ‘C’ Street, via a parallel pipe located
along the right hand bank.

2)    At a minimum, the two following storm drain system outfall locations are either in need of
major repair and/or the installation of more effective velocity dissipation features (i.e., east
and west ‘D’ Street).

3)    Given the major technical, institutional and financial challenges associated with the
implementation of subwatershed-wide, stormwater management controls which significantly
reduce runoff volumes entering Fort Chaplin, a Rosgen-based stream channel restoration
project for the entire length of open channel (i.e., approximately 1,900 feet) is recommended.

4)    DC-WASA should conduct a Fort Chaplin watershed sewer line integrity evaluation.

5)    To the greatest practical extent, the employment of various stormwater management water
quality control techniques (such as but not limited to Low Impact Development (LID), DC-
DOH/EHA approved water quality inserts and inlets, sand filters, porous pavement, green
roofs, etc.) are needed throughout the Fort Chaplin subwatershed.  This is especially true for
the watershed area above Texas Avenue.
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6)    To address the high trash conditions within the stream channel, investigate the possibility for
the employment of either an in-line or end-of-the-pipe trash collection device (i.e., Fresh
Creek Trash Netting System, or equivalent) at the terminus of the Texas Avenue storm drain
system.

7)    Create vernal pools for amphibian habitat in the following general area: Upper Reach
(immediately below Texas Avenue) - excavate to deepen the existing vernal pools along left
hand bank. Note: several of these vernal pool sites can be excavated by hand using Earth
Conservation Corps or other local volunteer labor.  Also, in all likelihood the reintroduction
of native amphibians such as spotted salamanders (Ambystoma maculatum), wood frogs
(Rana sylvatica) and spring peepers (Hyla crucifer) will require the physical transplantation
of eggs and/or larvae from other Anacostia sites.

8)   The  concrete slabs located along the right hand bank near the Upper Reach X-2 area has
slipped into the stream.  In COG staff’s opinion, the concrete slabs should be removed and a
geotechnical study should be undertaken of this area to determine its potential long-term
stability.

9)   The loamy clay fill slope located along the right hand bank near the Upper Reach X-3 area is
exhibiting signs of localized slope failure.  In COG staff’s opinion, a geotechnical study
should also be undertaken in this area to determine its potential long-term stability.

10)  A community-based clean up of trash and debris from the entire Fort Chaplin stream valley
park system is needed.  Major trash/dump sites include the stream valley park property that
abuts 40th Place, ’C’ Street and Burbank Street.

11)  Appropriate “No Dumping” signage along ‘C’ Street is recommended to complement existing
signs along Burns and Burbank Streets and 40th Place.  In addition, the stenciling of all storm
drain inlets in the Fort Chaplin subwatershed with a “No Dumping - Drains to Fort Chaplin
Tributary ” message should be made a high priority.

12)  A volunteer-based exotic/invasive plant management initiative modeled after Montgomery
County’s “Weed Warrior” program should be seriously considered for the Fort Chaplin stream
valley park system.  Specifically, the left hand bank area immediately below Texas Avenue has
been identified by COG staff as a high priority area as both English ivy and Euonymus sp.
vines cover both the forest floor and the mature hardwood trees present.

13)  Based on recent success in the neighboring Fort Dupont Tributary, reintroduce native fishes
(after the scouring stormflow and poor water quality problems have been addressed) into the
entire mainstem of Fort Chaplin. The recommended species and approach are described
below:

•   Using COG’s previous stream restoration experience in the Anacostia’s Sligo Creek
subwatershed and Table 17 as reference, the following six pollution tolerant species should be
considered for reintroduction:  blacknose dace (Rhinichthys atratulus), northern creek chub
(Semotilus atromaculatus), white sucker (Catostomus commersoni), tessellated darter
(Etheostoma olmstedi), swallowtail shiner (Notropis procne) and satinfin shiner (Notropis
analostanus).  The preceding species may be easily collected in good numbers from various
Anacostia streams, including the Northeast and Northwest Branches, Lower Beaverdam
Creek, Watts Branch, etc.
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•   Stocking should be phased, with the hardiest pioneer species, such as the blacknose dace
and northern creek chub, being introduced first.  As a rough stocking density guide, COG staff
recommend that approximately 10-12 blacknose dace and two to four northern creek chub
individuals be stocked per high quality pool (i.e., approximately 120-150 blacknose dace and
25-35 northern creek chubs, total).  If the two preceding species survive as expected, then the
four remaining recommended species should be reintroduced; with white suckers being
introduced last and only after overall post restoration physical aquatic habitat conditions have
markedly improved.  Additional future stockings beyond the recommended six target species
should only occur after both stream restoration and stormwater retrofitting work have been
completed and monitoring results indicate a recovering stream system.

14) DC-DOH/EHA should continue to work with the DC-Department of Public Works to maintain
a relatively clean trash rack at the ‘C’ Street culvert.

15) Continue periodic physical, chemical and biological monitoring of Fort Chaplin so as to
evaluate stream recovery from both the recent drought and future restoration projects.

16) COG staff recommends that the current “Adopt a Block” neighborhood trash-free program
already in place for Burbank Street be expanded to include Burns and ‘C’ Streets, as well as
40th Place.
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