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TSSTMDL for the Anacostia River, D.C.

Executive Summary

The Anacostia River islisted as two segments on the Digtrict of Columbia s 1998 Section 303(d) list of
impaired waters, the upper and lower segments. The upper segment extends from the Maryland

border to the John Philip Sousa Bridge at Pennsylvania Avenue, and the lower segment extends from
the John Philip Sousa Bridge a Pennsylvania Avenue to the confluence with the Potomac. Both
segments are listed as impaired due to high concentrations of biochemica oxygen demand (BOD), fecd
coliform bacteria, organics, metals, and tota suspended solids (TSS). This TMDL addresses water
clarity problems and associated impacts to aguetic life in the Anacostia River caused by high TSS
concentrations.

The Anacogtia River isamgor tributary of the Potomac River (which ultimatdy flows into the
Chesgpeake Bay, and is predominately located in the Didtrict of Columbia. It flows south through the
Didgtrict from the confluence of the Northwest and Northeast Branches in Maryland to its confluence
with the Potomac River. Itswatershed islocated in Prince George' s County (49 percent),
Montgomery County (34 percent), and the Digtrict of Columbia (17 percent).

The TMDL endpoint (lessthan 15 mg/l TSS as a growing-season segment median) was based on
EPA’ s interpretation of the Digtrict’ swater quality standards as informed by water clarity research
developed for the Chesgpeake Bay and its tributaries through an extensive review of pertinent literature,
goplication of the Chesgpeske Bay Water Qudity Modd and light attenuation agorithms, and field
dudies (EPA 2001). EPA identified the primary imparment of the Anacostia River as the aquatic life
use. The TAM/WASP' Sediment Transport Model, developed by the Interstate Commission on the
Potomac River Basin (ICPRB), was used to smulate TSS concentration in the water column.

The primary TSS loading sources to the Anacostia River include (1) upstream sources (Northeast and
Northwest Branches), (2) Lower Beaverdam Creek, (3) Watts Branch, (4) minor tributaries and storm
water runoff (including DC's M3 and other permitted point sources), and (5) combined sewer
overflows (CSOs). Based on the Didtrict of Columbia Department of Hedth (DC DOH) monitoring
data collected from 1994 to 1998, the highest TSS concentrations occur in the central portion of the
Anacostia River, which is characterized as amixing transport zone by NOAA.

The 1989 growing season, which represent arelatively wet year (90th percentile rainfdl), was selected
asthe critica period. In order to meet the TMDL endpoint and protect the aquatic life use, the fine,
medium, and coarse sediment loads from all sources must be reduced by 77 percent from the current

1Tidal Anacostia Model/Water Quality Simulation Program.
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estimated loading. These reductions achieve a median growing season TSS concentration of 14.7 mg/l
in the upper Anacogtia River and 11.9 mg/l in the lower Anacodtia River.
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Glossary of Terms

Advection: The process whereby solutes are trangported by the bulk mass of flowing fluid (Freeze and
Cherry, 1979). See a'so convective transport.

Advective Trangport: Physical transport of water and associated concentrations from higher to lower
hydraulic potentid, exclusve of digperson / mixing.

Digperson: Pollutant or concentration mixing due to turbulent physica processes.

Dispersvity: A geometric property of a porous medium which determines the dispersion characteristics
of the medium by relaing the components of pore velocity to the disperson coefficient.

Epiphytic: Substances that grow or accumulate on the leaves of submerged aguetic plants. This
materia can include agae, bacteria, detritus, and sediment.

Epiphytic Algae: Algeae growing on the surface of submerged agquatic vascular plants.

Hydrodynamic disperson: The spreading (at the macroscopic leve) of the solute front during transport
resulting from both mechanica disperson and molecular diffusion (Bear, 1979).

Incident Light: Light faling onto a surface, not reflected fromiit.

Irradiance: Therate at which radiant energy arrives at a specific area of surface during a specific time
interval.

Littord Zone The areain and adjacent to shdlow, fresh water, where light penetration extendsto the
bottom sediments, giving a zone colonized by rooted plants. In marine ecosystems, the shore area or
intertidal zone, where periodic exposure and submersion by tidesis normd.

Mean: The measure of centrd tendency cdculated by adding al the vaues and dividing the sum by the
number of vaues (often referred to as the average.)

Median: The measure of centra tendency thet isin the middle vaue when al the values are arranged in
order of Sze. If thereis an even number of values, the median is the mean of the middle two vaues.

Mesohdine: Describes waters with sdinity between 5 and 18 ppt. These areas are typicdly in the
middle portion of an estuary.
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Oligohaine: Describes waters with sdinity between 0.5 and 5 ppt. These areas are typicaly in the
upper portion of an estuary.

Polyhdine: Describes waters with sdlinity between 18 and 30 ppt. These areas are typicdly in the
lower portion of an estuary, where the ocean and estuary mest.

Secchi Depth: The mean depth of the point where aweighted white disc 20 cm in diameter disappears
from view.

Tida Fresh: Describes waters with salinity between 0 and 0.5 parts per thousand (ppt). These areas
are a the extreme reach of tida influence.
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1. Introduction
1.1  TMDL Definition and Regulatory Information
Section 303(d)(1)(A) of the Federd Clean Water Act Sates:

Each state shall identify those waters within its boundaries for which the effluent
limitations required by section 301(b)(1)(A) and section 301(b)(1)(B) are not stringent
enough to implement any water quality standards applicable to such waters. The Sate
shall establish a priority ranking for such waters taking into account the severity of the
pollution and the uses to be made of such waters.

Further, Section 303(d)(1)(C) dates:

Each state shall establish for the waters identified in paragraph (1)(A) of this subsection,
and in accordance with the priority ranking, the total maximum daily load, for those
pollutants which the Administrator identifies under section 304(a)(2) as suitable for such
calculations. Such load shall be established at a level necessary to implement the
applicable water quality standards with seasonal variations and a margin of safety which
takes into account any lack of knowledge concerning the relationship between the
effluent limitations and water quality.

Section 303(d) of the Clean Water Act and EPA's Water Quality Planning and Management
Regulations (40 CFR Part 130) require states to develop Total Maximum Daily Loads (TMDLs) for
waterbodies which are exceeding water quaity standards.

In 1996, the Didrict of Columbia submitted the Total Maximum Daily Load (TMDL) Priority List and
Report to EPA, which contains alist of waters that do not or are not expected to meet water quality
standards as required by Section 303(d)(1)(A). Thislist of impaired waters was revised in 1998 based
on additional water quality monitoring data. EPA gpproved each respective list. The Section 303(d)
list of impaired waters contains a priority list of those waters which are the most polluted. This priority
listing is used to determine which waterbodies are in need of immediate attention. For each of the listed
waters, states are required to develop a TMDL which represents the maximum amount of a pollutant
that awaterbody can receive without violating water quality sandards. The TMDL process establishes
the allowable loadings of pollutants or other quantifiable parameters for a waterbody based on the

rel ationship between pollution sources and instream water quality conditions. By following the TMDL
process, ates can establish water-quaity based controls to reduce pollution from both point and
nonpoint sources to restore and maintain the quality of their water resources (EPA 1991a).
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1.2  Imparment Ligting

The Digtrict of Columbia's Section 303(d) list divides the Anacostia River into two segments. The
lower Anacodtiais identified as that portion of the river extending from the mouth of theriver to the
John Philip Sousa Bridge a Pennsylvania Avenue and the upper Anacogtia from the bridge to the
Maryland border. Figure 1-1 presents the impaired segments.
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Figure 1-1 Impaired Segments

The upper and lower segments of the Anacostia River were listed asimpaired on DC's 1998 Section
303(d) list asshown in Table 1-1. The DC Department of Hedlth, Environmental Hedlth

Adminigtration submitted aBOD TMDL report to EPA in May 2001 to address low dissolved oxygen
conditionsin theriver (DC 2001). ThisTSS TMDL will address water clarity problems and associated
impacts to aguatic life in the Anacostia River caused by high TSS concentrations.

Table 1-1 presents the 1996 and 1998 Section 303(d) listing information for the water quality-limited
waters of the Anacogtia River.
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Table 1-1. Section 303(d) Listing I nformation

S. No. Waterbody Pollutants of Priority Ranking Action Needed
Concern

1996 Section 303(d) list

1. Lower Anacostia BOD, f. coliform and High 1 Control CSO and
(below Pennsylvania toxics in sediment NPS pollution
Ave Bridge) and fish

2. Upper Anacostia BOD, f. coliform and High 2 Control CSO and
(above Pennsylvania toxics in sediment NPS pollution
Ave Bridge) and fish

1998 Section 303(d) list

1. Lower Anacostia BOD, bacteria, High 1 Control CSO, point
(below Pennsylvania organics, metals, and nonpoint
Ave Bridge) total suspended source (NPS)
solids, and oil & pollution
grease
2. Upper Anacostia BOD, bacteria, High 2 Control CSO, point
(above Pennsylvania organics, metals, and nonpoint
Ave Bridge) total suspended source (NPS)
solids, and oil & pollution
grease

CSO - combined sewer outfall

1.3 Water shed L ocation

The Anacodtia River isamgor tributary to the Potomac River (which ultimately flows into the
Chesgpeake Bay) and the maingtem is predominantly located within the Digtrict of Columbia. It begins
at the confluence of the Northeast Branch and the Northwest Branch in Maryland and flows south
through the Digtrict. The watershed arealis gpproximately 117,353 acres with 49 percent of the
drainage arealocated in Prince George's County, 34 percent in Montgomery County, and 17 percent in
the Didtrict of Columbia (Figure 1-2). The Hydrologic Unit Code (HUC) for the Anacostia River basin
is 02070010.
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2. Beneficial Usesand Applicable Water Quality Standards
21  Designated Beneficial Uses

Surface water beneficid uses and water quaity standards are contained in Title 21 of the Digtrict of
Columbia Municipa Regulations (DCMR), Chapter 11.

Section 1101.1 stetes:

For the purposes of water qudity standards, the surface waters of the District shall be classified
on the basis of their (i) current uses, and (i) future uses to which the waters will be restored.
The categories of beneficid usesfor the surface waters of the Didtrict shall be asfollows:

Categories of Uses Which Classes
Determine Water Quality Standards of Water

Primary contact recregtion

Secondary contact recregation and aesthetic enjoyment

Protection & propagetion of fish, shellfish, and wildlife

Protection of human hedth related to consumption of fish & shdlfish
Navigation

mooOw>

According to Section 1101.2, current uses of the Anacostia River include Classes B through E,
designated uses include primary contact recregtion (Class A). The Anacostia River does not currently
support some designated uses due to violations of applicable water qudity standards. In particular, the
Anacostia River does not support the designated uses specified for Class C waters because of high
TSS concentrations which have contributed to an overdl reduction in water clarity that affects the
growth of submerged aguatic vegetation (SAV) and negatively impacts other components of the
biologica community (Ryan, 2000, EPA, 2000).

Although the Didtrict’swater quaity standards do not include TSS as a pollutant, turbidity isincluded in
the water qudity standards. TSS s the main cause of turbidity in the Digtrict’s waters and hence is
listed as a pollutant in the District’ s 1998 Section 303(d) list for the Anacostia River.2 This report,
therefore, focuses on the TSS loading from point and nonpoint sources in the Anacostia River
watershed.

%Fact Sheet included in the District’s September 29, 1998 letter to EPA submitting the draft 1998 draft
Section 303(d) list of impaired waters.
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2.2  Applicable Water Quality Standards

DC's Water Quality Standards include narrative and numeric criteria that were written to protect
existing and designated uses. Water clarity and TSS concentrations in the Anacostia River were
assesad using the following criteria

Section 1104.1 dtates severd narrative criteria designed to protect the existing and designated uses:

The surface waters of the District shall be free from substances attributable to point or
nonpoint sources discharged in amounts that do any one of the following:

1. Settle to form objectionabl e deposits;

2. Float as debris, scum, oil, or other matter to form nuisances;

3. Produce objectionable odor, color, taste, or turbidity;

4, Cause injury to, are toxic to or produce adverse physiological or behavioral
changes in humans, plants, or animals;

5. Produce undesirable or nuisance aquatic life or result in the dominance of
nui sance species; or

6. Impair the biological community which naturally occurs in the waters or depends

on the waters for their survival and propagation.

Als0, Section 1104.6 includes a turbidity maximum of 20 NTU over ambient concentration (before or
upstream of source) intended for localized short-term water quaity impacts®. TSS concentrationsin
the Anacogtia River have been linked to high turbidity levels which adversaly impact designated uses.
DC's Water Qudity Standards do not include numeric criteriafor TSS. Turbidity levelsin the
Anacodtia River are primarily caused by high TSS concentrations. These water quality conditions have
resulted in the loss of SAV beds and other imparments to the biologica community, thereby violating
the narrative criteriaand beneficial uses. Turbidity and TSS data collected at DC water qudity
monitoring stations on the Anacostia River from the New Y ork Avenue Bridge to the confluence with
the Potomac River are summarized in Section 5.

This TMDL is designed specificdly to protect designated use C, protection and propagation of fish,
shdlfish, and wildlife, through the protection of SAV. While turbid water dso interfereswith
recreationa use and aesthetic enjoyment of water, EPA’ s guidance Sates:

3L etter dated February 1, 2002 from Jerusalem Bekele, Program Manager, Water Quality Division to EPA.
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Aesthetic qualities of water address the generd principleslaid down in common law.
They embody the beauty and quality of water and their concepts may vary within the
minds of individuas encountering the waterway. A rationae for these qudities cannot
be deve oped with quantifying definitions, however, decisons concerning such quality
factors can portray the best in the public interest. (Gold Book, 1986)

Likewise, EPA does not have turbidity or solids, suspended or settleable, standards specificdly for the
protection of recreationa uses, athough deceasing the TSS should make the water more desirable for
swimming. This TMDL should aso adequately protect the secondary contact use.

TMDLs are developed based on the best available data. The Digtrict should continue monitoring the
water quality and evauating whether uses A and B are adequately protected by this TMDL. If the
Digtrict finds that additiona reductionsin TSS are necessary to protect uses A and B, the Didtrict
should establish or revise these TMDLs accordingly.
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3. TMDL Endpoint Deter mination

TMDL development requires the identification of the causes of impairment and the establishment of
measurable endpoints that will alow for the attainment of designated uses and water qudity criteria

M easurable endpoints represent the water quality goals that are to be achieved by implementing the
load reductions specified in the TMDL. Given that the Digtrict has no numericd criteriafor TSS, the
TMDL endpoint for the Anacostia River is based on EPA’ s interpretation of the Didtrict’s narrative
criteriato protect aquatic life uses. EPA used information on water clarity that has been developed for
the Chesapeake Bay and its tributaries through an extensive review of pertinent literature, application of
the Chesapeake Bay Water Quality Model and light attenuation agorithms, and field studies (EPA
2000). These requirements define the minimum light levels and water qudity requirements thet are
necessary for SAV growth and surviva in each sdinity regime: tidd fresh, oligohaine, mesohdine, and
polyhdine habitats.

The Anacogtia River, atiddl, fresh water estuary, has historically supported the growth of SAV in the
shdlow littordl zone. These underwater grasses provide critical habitat for fishes and invertebrates and
serve as food for waterfowl and other organisms. SAV aso poditively affects nutrient cycling, sediment
gability, and water turbidity. The hedlth and surviva of these plant communities depend on suitable
environmenta conditions. Adequate water column light penetration during the growing seasonisa
critica factor in the surviva, growth, and repropagation of SAV communities. Incident light is primarily
attenuated by TSS and phytoplankton (chlorophyll a) in most sysems. Epiphytic dgae and sediment
particlestha settle on plant leaves aso limit the amount of light that reaches SAV. High nutrient and
TSS concentrations increase the amount of epiphytic materia which resultsin additiond light attenuation
beyond that reduced through the water column.

Percent light and water qudity requirements for SAV growth and repropagation in tida fresh waters,
such asthe Anacostia River, are listed in Table 3-1 (CBP 2001).
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Table 3-1. SAV Light and Water Quality Requirements for Tidal Fresh Waters (CBP 2000)

Primary
Requirement Secondary Requirements
Median (Diagnostic Tools)
Values Median Values
SAV
Growing Minimum Water Column Total Dissolved Dissolved
Season Light Light Suspended Inorganic Inorganic
Requirement Requirement Solids Chlorophyll a Nitrogen Phosphorus
(PLL) (PLW)P (mg/L) (g/L) (mg/L) (mg/L)
April - >9% >13% <15 <15 <0.02 none
October

2PLL isdefined as the percent light at the | eaf

® PLW is defined as the percent light through water (does not account for epiphytic shading effects)

Mode smulations and satistica analyses were used to develop an agorithm that explicitly relates
nutrient concentrations and turbidity with epiphyte attenuation of light. Light requirements were
expressed as the light attenuation coefficient (K ), which was based primarily on observed K4 maxima
or Secchi depth minimaat Steswith SAV. These light requirements were developed to promote the
recovery of SAV in shdlow waters. Accounting for the epiphytic contribution to light attenuation,
minimum light requirements were ca culated to be nine percent of surface irradiance (at a depth of one
meter). These values represent the actua minimum light needed to support SAV growth at the leaf
surface. These findings were confirmed by field studies which showed percent light at the leaf (PLL)
levels at or greater than nine percent in areas with long-term SAV growth. PLL isbased on K, and
the water column concentration of TSS, dissolved inorganic phosphorus, dissolved inorganic nitrogen,
and other factors.

To achieve the minimum light levels required for SAV growth, water quaity requirements for TSS,
chlorophyll a, dissolved inorganic phosphorus, and dissolved inorganic nitrogen were determined
through an examination of long-term water quality data collected at various SAV sites (CBP 2000,
Batiuk 1992). Maximum median concentrations of these parameters at monitoring stations near
hedlthy or fluctuating SAV beds were used to set the water quality requirements. These requirements
were originally developed and presented in Batiuk et al. (1992). Chesapeake Bay modeling studies
and the revised light attenuation algorithm (updated to include epiphytic light attenuation) were used to
predict PLL levels using these data.

The greater than nine percent PLL requirement is considered a primary requirement. A secondary

requirement is the PLW, percent light that passes through the water column of grester than 13 percent.
TSSisligted as a pollutant of concern on the Didtrict’s 1998 Section 303(d) list for the Anacogtia,
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therefore, ameasurable endpoint for TSSisrequired. SAV water qudity requirementsinclude a
maximum TSS concentration of lessthan 15 mg/l (median growing season concentration). Based on
the above discussion, and in order to adequately protect aquatic life usesin the Anacostia River, EPA
determines that thisless than 15 mg/l TSS concentration is an appropriate numeric endpoint for the
development of the TSSTMDL. Sediment load reductions from contributing sources to meet this
endpoint are presented in Section 8. Once fully implemented, these load reductions coupled with the
pollutant reductions specified in the Anacostia River Biochemicad Oxygen Demand TMDL and other
water quality improvements, will alow for the restoration of beneficia uses. As discussed above, EPA
believe protection of the aquatic life use should also protect primary and secondary contact water uses.

As noted above, chlorophyll a and dissolved inorganic phosphorus may also contribute to TSS. These
TMDLs address TSS, because TSSis considered to be the main cause of turbidity in the Didtrict’'s
waters, the Total Maximum Daily Loads, Anacostia River Watershed For Biochemical Oxygen
Demand (BOD TMDL) does limit nutrients to the Anacostia River. The BOD TMDL was submitted
by the Digtrict’s Department of Heelth to EPA, and approved December 14, 2001, as a phased
TMDL. The Department of Hedth committed to re-evauating the TMDL within one year because of
the refinements made to the computer mode between the time the Department of Health completed the
TMDL and the time EPA approved it. The BOD TMDL requires a 90 percent reduction in CSO
BOD loads, gpproximately 50 percent reduction in storm water biochemica oxygen demand; and an
gpproximately 30 percent reduction in storm water total nitrogen and phosphorus loads. Reducing the
nutrient loads as aresult of the BOD TMDL implementation will aso tend to reduce algae thus further
promoting water clarity. Because the impairment of the Anacostia River for nutrients was previoudy
addressed by the DC BOD TMDL and the Chesapeake By Agreement nutrient reductions of about 30
percent for nitrogen and phosphorous, it is unnecessary to address nutrientsin this TSSTMDL.
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4. Watershed Characterization

The Anacostia River drainage area covers 117,353 acres (approximately 176 square miles) in the
Didtrict of Columbiaand Maryland. Forty-nine percent of the drainage arealis located in Prince
George's County, with 34 percent located in Montgomery County, and the remaining 17 percent
located in the Didrict of Columbia The basin lies within two physiographic provinces, the Atlantic
Coadgtd Plain and the Piedmont. The division between the provinces lies roughly dong the boundary
between Prince George's County and Montgomery County. The basin is highly urbanized, with a
population of 804,500 and a population density of 4,570 per square milein 1990 (Warner et al.,
1997). Only 25 percent of the watershed is forested and another 3 percent is wetlands. The non-tidal
portion of the Anacostia River is divided into two branches, the Northeast Branch and the Northwest
Branch. Their confluenceis at Bladensburg, MD. For al practica purposesthetida portion of the
Anacostia River can be consdered to begin at their confluence, athough the Northeast and Northwest
Branches are tidaly-influenced up to the location of the USGS gages on each branch: Station
01649500 at Riverdae Road on the Northeast Branch and Station 01651000 at Queens Chapel Road
on the Northwest Branch.

The length of the tidd portion of the Anacodtia River is8.4 miles. The averagetidd variation in weter
surface devation is 2.9 feet dl aong the tidd river. At Bladensburg, the average depth is Sx feet, while
the average depth at the Anacostias confluence with the Potomac River is 20 feet. The average width
of the river increases from 375 feet at Bladensburg to 1,300 feet a the mouth. Average discharge to
thetidal river from the Northeast and Northwest Branchesis 133 cubic feet per second (cfs). Under
average flow conditions, the mean volume of the tidd river is approximately 415 million cubic feet.
Detention time in the tidal Anacostia under average conditions is thus over 36 days and longer detention
times can be expected under low-flow conditions in summer months.

Just over 25 percent of the Anacostia Watershed drains into the tidal river below the confluence of the
Northwest and Northeast Branches. Much of this drainageis controlled by storm sewers or combined
storm and sanitary sewers. The two largest tributaries are Lower Beaverdam Creek (15.7 0.
mi.drainage area), and the Watts Branch (3.8 sg. mi. drainage area). Table 4-1 shows the breakdown
of land usesin the drainage aress of the Northwest Branch, the Northeast Branch, Lower Beaverdam
Creek, and the Watts Branch.

Land use in the Anacogtia River watershed is mostly residential and forested (Table 4-1). There are 30
percent park and forest lands evenly dispersed throughout the watershed, such asthe Nationa Park
Service, the Nationa Arboretum, Greenbelt Park, and Beltsville Agricultural Research Center. The
indugtrid and manufacturing land useis largely confined to the tiddl area of the basin such as Hickey
Run, Lower Beaverdam Creek, and Indian Creek. These sub-watersheds contain impervious aress as
high as 80 percent. (See Figure 4-1.) A more detailed description of the water body is availablein An
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Existing Source Assessment of Pollutants to the Anacostia Water shed (Metropolitan Council of
Governments, 1996).

Table4-1 Land Usein the Anacostia River Basin (acres)

Watershed Residential Commercial Industrial Parks | Forest Agriculture Other
NW 14,044 1,437 117 2,155 6,592 2,428 1,908
Branch

NE 16,086 2,333 1,391 1,393 14,445 4,978 5,897
Branch

Lower 4,374 314 314 314 2,296 429 364
Beaverdam

Creek

Watts 1,691 116 23 190 289 0 96
Branch

(ICPRB, 2000)

CSOs drain over eight square miles of the Basin in the Digtrict of Columbia, and 17 CSO outfals drain
directly into the tidal Anacogtia River. Appendix B contains Table 2-2 from the draft sediment

trangport modd (Schultz, 2001) with locations of the CSOs.

The two largest CSOs are the Northeast Boundary CSO, which drainsinto the Anacostia near RFK
Stadium, and the "O" Street Pump Station, just below the Navy Yard.

The management of CSOsis currently the responsibility of the Didtrict of Columbia Weater and Sewer
Authority (WASA), an independent agency of the Didtrict’ s government, which is respongble for the
Didtrict's combined sanitary and storm sewers, sanitary sewers, and the Blue Plains Waste Water
Treatment Plant. WASA submitted a Draft Long Term Control Plan (LTCP) for the Digtrict's CSOs
to EPA for review and comment. As part of the LTCP, acomputer smulation modd of the Didtrict's
combined sewer system was congtructed. The model was used to Smulate current conditions and
dternative management plans, and, as part of WASA's assessment of dternative control plans, the
TAM/WASP* mode was used to assess the impact of CSOs on water qudity in the Anacostia River.

“*Tidal Anacostia Model/Water Quality Simulation Program.
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5. TSS Data Analysis

DC DOH maintains a system of 29 water quality monitoring Sationsin the tidal portion of the
Anacodtia River, extending from New Y ork Avenue Bridge to the confluence with the Potomac River
shown in Figure 5-1. Water qudity data are collected monthly and are available for stations ANAOL

through ANA29 from January 1984 to December 1998 and for station ANA30 from April 1990 to
December 1998. The TSS data are provided in Appendix A.
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Figure5-1 DC DOH, USGS, and NOAA Monitoring Stations on the Anacostia and its Tributaries

As part of the Anacostia Watershed Toxics Alliance's (ATWA?Y) initidtive to identify and quantitatively
assess risks to human hedth and the environment from toxic contaminants in the Anacogtia River,
NOAA has developed a compilation of exigting information describing the hydrodynamics and river

SAWTA isa public-private partnership formed in March 1999 to address the problem of toxic sedimentsin
thetidal AnacostiaRiver.
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bed characterigtics of the AnacostiaRiver. Prdiminary results show a depositional zone of courser
sediments exigts from the confluence of the two branches to the vicinity of the Bladensburg Marina
which islocated just upstream of the Maryland/DC line. Finer sediments are trangported further down
stream and diverted to a depositiona zone in Kingman Lake, located to the west of the river between
monitoring stations ANA11 and ANAOQ5, or through a depositiona / transport zone between the
Railway Lift Bridge and 1-295 to a depositiona zone below 1-295. (NOAA 2001) The mean, median,
minimum and maximum TSS concentrations a sdected DC DOH monitoring stations are presented in
Figure 5-2 and represent long-term trends.

The highest mean and median TSS concentrations are observed at sations ANAO8 and ANA1L,
which are located in the centrd portion of the Anacostia River at the Benning Road power plant south
stack and at Kingman Idand south. The highest observed TSS concentration islocated at Sation
ANA14, whichislocated at the marina south dock adjacent to Pennsylvania Avenue. These ations
represent the depostiond / trangport zone in the central portion of the Anacostia

River.
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Figure 5-2. Minimum, Mean, Median, and Maximum TSS Concentrationsat DC DOH Stations

Short-term trendsin TSS concentration vary depending on the flow conditionsin the Anacogtia River.
During non-storm events the TSS concentration pardlels the long-term trend, with the highest TSS
concentrations observed in the central reach. TSS concentrations observed on December 6, 1988,
representative of non-storm conditions, are shown in Figure 5-3. In this Stuation, apeak TSS
concentration of 21 mg/l occurs a monitoring station ANA14.
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Figure5-3 Non-Storm TSS Concentrations: 12/6/1988

During storm events, however, the flow is dominated by upstream inputs and the highest concentration
of TSSis observed in the upper reach of the Anacostia. TSS concentrations observed on 11/14/88,
representative of sorm conditions, are shown in Figure 5-4. In this Situation, a peak TSS concentration
of 60 mg/l occurs at monitoring station ANAOL.
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Figure5-4 Storm TSS Concnetrations: 11/14/1988
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6. Sour ce Assessment

Point and nonpoint sources of sediment (TSS) were identified and assessed to support TMDL
devdopment. The assessment provided abasis for modd development and calculation of TMDL
dlocation options. The primary sources of sediment into the sysem include: tributaries, sorm drains,
M S4° outfdls, other NPDES storm water outfals, CSOs, direct surface runoff, in-stream sources, and
facility discharges.

6.1  Assessment of Non-point Sources
6.1.1 Major Tributaries

The mgor tributaries discharging into the Anacostia River include: upstream sources (Northeast and
Northwest Branches), Lower Beaverdam Creek, and Watts Branch. Fifty-three percent of the Watts
Branch watershed lies within Maryland and 53 percent of Watts Branch storm water is assigned to
Maryland. Land use in the watershed of each tributary is predominatdy resdentia with sgnificant
forested areas in the Northeast and Northwest Branches (Table 4.1). Residentid lands consst of both
pervious and impervious areas. Pervious areas which may have limited vegetative cover are susceptible
to erosion and wash-off of sediment. Impervious areas, such as paved roads and parking lots,
contribute quantities of sediment and solids to surface waters through the surface accumulation and
eventua wash-off of soil particles, dust, debris, and other accumulated materidls. An additiond source
of sediment within the major tributaries is in-stream erosion of the river bank or river bed, not only of
the Anacogtia River but aso within the upstream watershed and the Didrict’ s tributaries to the
Anacodtia

6.1.2 Storm Water Runoff, Minor Tributaries, and CSOs

Storm water runoff, CSOs, and minor tributaries are fed by highly urbanized areas in and adjacent to
the Digtrict of Columbia. There are approximately 30 storm sewers and 17 CSOs discharging directly
to the Anacogtia River. These sewers drain an area of approximately 14 kn? (5.4 mi?) (MWCOG
1997) or approximately three percent of the Anacostia River watershed. The storm sewersarea
combination of outlets permitted under the M4 or facility sorm water permits, and outfals not subject
to permitting. Combined sawers discharge into the river even after moderate storm events, with
precipitation as low as 0.27 inches producing overflow events (TAM/WASP model). There are no
combined sewers discharging into the Northwest or Northeast Branches. With CSOs, minor
tributaries, and sorm water runoff draining predominately impervious areas significant contributions of
soil particles, dust, debris, and other accumulated materias are transported to the Anacostia River.

SMunici pal Separate Storm Water Sewer System
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6.2 Assessment of Point Sour ces

There are 30 municipa and indudtrid facilitiesin the Anacostia watershed holding NPDES permits
(MWCOG 1997). The sediment load from permitted facility discharges has been estimated using the
waste stream characterizations reported by the facilities. The combined loadings from dl of the
permitted facilities in the area are estimated to account for less than 0.1 percent of the annua totals TSS
(MWCOG, 1997) and are not consdered significant for this TMDL. Dischargesfrom CSOs are
covered by the Didtrict’s Blue Plains NPDES permit, DC0021199, while the M$4 outfalls are covered
by NPDES permit, DC0000221.
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7. Technical Approach

Egtablishing the relationship between the in-stream water qudity targets and source loadingsisacriticd
component of TMDL development. It dlows for evauation of management options that will achieve
the desired source load reductions. The link can be established through arange of techniques, from
qualitative assumptions based on sound scientific principles to sophisticated modeling techniques.
Idedlly, the linkage will be supported by monitoring data that alow the TMDL developer to associate
certain waterbody responses to flow and loading conditions. The objective of this section isto present
the gpproach taken to develop the linkage between sources and in-stream response for TMDL
development in the Anacostia watershed.

7.1 Modd Framework Sdection

Sdlection of the gppropriate approach or modeling technique required consderation of the following:

. expression of water qudity criteria,
. dominant sources, and
. key receiving water processes.

The TSS TMDL endpoint, described in Section 2, isexpressed as TSS concentration in the water
column designed to ensure the protection of aguetic life uses. This dictates that the methodology
predict the TSS concentration in the water column of the receiving water. Compliance with the TSS
endpoint is evaluated as a seasond segment median in the upper and lower segments of the Anacostia
River. The approach or modeling technique must permit representation of TSS concentration over an
extended time period and under a variety of flow conditions.

The dominant sources contributing to TSS impairmentsin the Anacostia watershed include: (1) the
upstream Northeast and Northwest Branchesin Maryland , (2) storm water runoff , (3) large loca
tributaries, including Watts Branch and Lower Beaverdam, and (4) CSOs. Key in-gream factors that
must be consdered include tidal hydrodynamics and transport, deposition, resuspension, and grain Size
digtribution of solids. Based on the consderations described above, the Interstate Commission on the
Potomac River Basin (ICPRB, 2001) developed the TAM/WA SP sediment transport modeling
framework, which is capable of representing sediment transport in the Anacostia River and smulating
key receiving water processes.
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7.2 TAM/WASP Framework Overview

The TAM/WASP mode was developed by the Interstate Commission on the Potomac River Basin
(ICPRB) to support TMDL development and long-term water quaity studies in the Anacostia. It has
two distinct components:

. the Tidal AnacostiaMode (TAM) hydrodynamic sub-modd, and
. the EPA WASP TOXI15 modd - modified by ICPRB to smulate sediment transport.

This modeling framework simulates the hydrodynamic processes, sediment load inputs, and chemica
and physical processes necessary to estimate TSS concentration in the water column.  Unless
otherwise noted, the description of the TAM/WASP model framework is based on TAM/WASP
Sediment Model Preliminary Draft Report (dated October 12, 2001 and provided by the ICPRB)
and persona communication with ICPRB dtaff.

7.21 TAM Hydrodynamic Sub-Mode

The TAM mode was devel oped by the Metropolitan Washington Council of Governments (COG) in
the late 1980s to evauate the Combined Sewer Abatement Program and support long-term water
quaity sudiesin the Anacogtiariver. TAM is based on the Virginia Indtitute of Marine Science's
Hydrodynamic Ecosystem Modd (HEM). HEM congists of aone-dimensiond hydrodynamic model
linked to awater quaity mode and was originaly developed to represent smal tidd embayments. The
HEM hydrodynamic sub-moded was incorporated into the TAM/WASP framework to smulate
hydrodynamic processesin the Anacostia.

The TAM hydrodynamic modd predicts the water volume, water surface eevation, flow rate and
cross-sectiond area of specified stream segments based on afinite difference solution to continuity and
momentum equations. The width of each transect is assumed to remain congtant. Primary
hydrodynamic inputs include (1) segment geometry, (2) tidd gage heights near the downstream
boundary, (3) contributions from the two upstream tributaries (Northeast and Northwest Branches),
and (4) contributions into each segment (including loca sormwater flow, CSOs, Watts Branch, and
Lower Beaverdam Creek.).

The Anacogtia River is represented as a one-dimensiona system extending from Bladensburg Road in
Prince Georges County, Maryland, to the confluence of the Anacostia and Potomac Riversin the
Didtrict of Columbia. The segment geometry was modified from a 15-segment system to a 36-segment
system by ICPRB to incorporate information from a 2000 dye study. The Maryland portion of the
Anacogtia River is represented by segments 1 to 6 and the DC portion of the AnacostiaRiver is
represented by segments 7 to 36. The upper Anacostia River is represented by segments 7 to 22. The
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lower Anacostia River is represented by segments 23 to 35. Kingman Lake is represented as segment
36 which joins the mainstem Anacogtiaat segment 19. A map of the revised 35-segment geometry is
presented in Figure 7-1 and a schematic of the 36-segment geometry is presented in Figure 7-6.
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Figure 7-1 Model Segment Geometry for the Anacostia River

7.2.2 WASP TOXI5 Sediment Transport Mode

The WASP TOXI5 mode, modified by ICPRB, smulates advective and dispersive trangport and
deposition and eroson patternsin the tidal Anacostia River. It predicts sediment concentration in the
water column. The sediment transport model uses output generated by the TAM hydrodynamic model
described in Section 7.2.1.

Sediments are modeled as three grain-size fractions (Table 7-1). Sediment load values are based on

available tributary, storm sewer, and CSO monitoring data for TSS concentration in the water column.
The relative proportions of sediment sze fractions were estimated from bed sediment grain Size data
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collected by GeoSeas for the Anacosita Watershed Toxics Alliance (AWTA) and adjusted based on
modd cdlibration results.
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Table 7-1 Sediment Grain Size Fractions Simulated

Size Fraction Diameter (um) Relative Proportion Description
of Bed Sediment

Fine grained sediments <30 0.54 Clays and fine silts
M edium grained sediments 30<X <120 0.24 Fine siltsto very fine sands
Course grained sediments X >120 0.22 Fine sands to gravel

(ICPRB 2001)

Trangport of fine and medium grained sediments are smulated as cohesive sediments as a function of
bed shear stress. Erosion occurs when shear stress exceeds critical shear stress and is proportional to
the extent it exceeds critica shear stress. Deposition occurs when shear stressis less than critica shear
dressand is proportiona to the extent it isless than critical shear stress. Bed shear stressis afunction
of the water velocity.

Trangport of coarse grained sediments, sand and grave, is smulated as a function of the carrying
capacity of the flow, which is dependent on the hydrodynamic properties of the flow. The carrying
capacity ismodeled as a power function of the average segment flow velocity. If the carrying capacity
of flow exceeds the concentration of coarse sediments in the water column, coarse sediments will be
eroded from the bed. If the carrying capacity is exceeded by the concentration of coarse sedimentsin
the water column, coarse sediments will be deposited on the bed.

Dally loads of TSS are represented as the product of the daily flow and the estimated mean TSS
concentration for storm and non-storm events for each loading source. Daily flow values were
separated into non-storm and storm components using the local minimum method in the USGS
hydrograph separation program (HY SEP). Northeast and Northwest Branch event mean
concentrations of TSS were based on provisona monitoring data from District of Columbia Water and
Sewer Authority / Council of Governments Long Term Control Plan (WASA/COG LTCP). CSO
event mean concentrations of TSS were derived from preliminary results of the WASA/COG LTCP.
Watts Branch storm estimated mean concentration was based on results from estimation of nonpoint
source loads to the Anacostia River in DC for the total maximum daily load process prepared by COG.
Watts Branch non-storm estimated mean concentration of TSS was derived from DC DOH monitoring
datafrom station TWBO1. Lower Beaverdam Creek daily TSS loads were derived from Prince
George's County’ s Lower Beaverdam Creek HSPF modd.

The downstream boundary condition (at the confluence of the Anacostia and Potomac Rivers)

represents the concentration of TSS carried by tidd flows from the Potomac River to the Anacostia
River. TSS concentrations at the downstream boundary condition of 12 mg/l fine grained, 2 mg/l
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medium grained, and O mg/l coarse grained are based on suspended sediment sze fraction compostion
and concentration data from monitoring station ANA29.

7.3 Modd Calibration

The TAM hydrodynamic mode was run with parameters determined in past calibration and validation
efforts performed by Sullivan and Brown (1988) and LTI (19928). The modd was originaly cdibrated
using observed data from 1985 and verified against observed data from 1984. The hydrodynamic
sub-mode was also calibrated against data from a 1970 EPA dye study of the Anacostia

The WASP TOXI5 Sediment Transport Model was calibrated for the time period January 1,1988 to
December 31, 1990. Mode calibration was based on the B1 scenario, which does not include Phase |
improvements specified in the WASA/COG LTCP,” and approximates conditions for the time period
January 1, 1988 to December 31, 1990. The capacities of the Main and Potomac Pumping Stations
were 200 mgd and 265 mgd, respectively.

This period was selected because it represents ardatively dry year (10th percentile rainfal, 1988),
relaively wet year (90th percentile rainfal, 1989), and average year (38th percentile rainfall, 1990).
Average annud flows for each of these yearsinto the Anacostia River from the Northwest and
Northeast Branches are presented in Table 7-2.

Table 7-2 Total Annua Precipitation and Average Annua Flows

Average
Average Average Average Average B1
Total Days of Northwest Northwest Lower Watts Scenario
Precip Precip Branch Branch Beaverdam Branch CSO Flow
Y ear (in) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) (cfs)
1988 317 107 72.4 43.9 19.6 4.0 6.1
1989 50.3 128 111.3 67.0 33.7 74 11.7
1990 40.8 127 93.2 60.4 25.2 54 9.6

"The District of Columbia Water and Sewer Authority submitted the Draft Combined Sewer System Long
Term Control Plan, dated June 2001, for EPA review and comment. The Draft LTCP identifies the following

scenarios; scenario B1, prior to Phase | controls represents conditions from January 1, 1988 through December 31,
1990; scenario C2 represents conditions after implementation of Phase | controlsin 1991; and scenario C3 represents
Phase | control with pump stations rehabilitation. Phase | controls provide in-system storage by the use of inflatable
dams and the Northeast Boundary Swirl Facility.
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The cdibration was performed by adjusting criticd modd parameters and some mode inputs to reach a
reasonable match between observed and predicted results. In order to smulate the TSS concentration
in the water column, the WASP TOXI15 Sediment Trangport Modd uses. (1) four primary parameters
for medium and fine sediments, (2) two user-defined constants for coarse sediments, and (3) flow
veocities smulated by the TAM Hydrodynamic sub-model. Thefind cdibrated parameters and
congtants are shown in Table 7-3.

Table 7-3 WASP/TOXI15 Model Parameters and Constants

Model Parameter Coarse Sediments Medium Sediments Fine Sediments
Critical bed shear stressfor erosion N/A 0.20 0.10

(N/m?)

Critical bed shear stress for N/A 0.02 0.02

deposition (N/n)

Zero-flow settling velocity (m/day) N/A 20 2
Erosion velocity (m/day) N/A 0.00004 0.00001
User-determined Constant 1 4.0 N/A N/A
User-determined Constant 2 50.0 N/A N/A
Note: N/A = not available (ICPRB, 2001)

Adjustments to the following modd inputs were dso made: (1) estimated mean storm concentrations
for the Northeast and Northwest Branches, (2) size fraction concentrations of sediment loads and (3)
downstream boundary conditions. An anaysis of water quality and flow data of the Northeast and
Northwest Branches was conducted and the estimated mean storm concentrations were adjusted to
404 mg/l and 294 mg/l respectively. The relative proportions of the Sze fractionsin TSSwas initidly
estimated from bed sediment data and adjusted during the modd calibration runs. The downstream
TSS concentration boundary condition was initialy set based on monitoring data from the DC DOH
monitoring data. The boundary condition was adjusted by ICPRB to improve modd smulation results
to bed sediment composition data. The finad downstream boundary condition used is0 mg/l, 2 mg/l and
20 mg/l for coarse, medium and fine sediments, respectively.

ICPRB’ s Calibration of the TAM/WASP Sediment Transport Model - Draft Report, October 2001
describes in detail the source of flow and concentration data used in cdibration. The CSO load file
representing pre-Phase | controls provided by WASA to ICPRB was used for mode calibration.

Predicted TSS concentrations were compared to monitoring data from the DC DOH routine

monitoring program. Time series cdibration graphs of TSS concentration in the water column are
presented in Figures 7-2 to 7-5 for modd segments 7, 15, 22, and 29 and their respective monitoring
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gations (ANAOL, ANAO8, ANA15, and ANAZ21). Precipitation data from Reagan Nationa Airport
is presented in the figures. The predicted TSS concentrations follow base and peak flow TSS trends.

The modd results are often higher during storms, because the observation data, collected monthly, are
generdly representative of basdine values, not stcorm maximums.
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Figure 7-5 TSS Calibration for Segment 29 and ANA21 Observation Data

7.4

Modd Runs

TSSTMDL for the Anacostia River, D.C.

After fully calibrating the hydrodynamic and sediment modes, a series of mode runs were performed to
arive a thefind TMDL. These runsincluded existing conditions and a series of hypothetica load
reduction or alocation scenarios. Existing conditions and allocation conditions were based on the
TAM/WASP C2 scenario®, which includes phase | improvements specified in the WASA/COG LTCP,
and approximates current conditions. The phase | improvements include the addition of inflatable dams
for in-system storage and the Northeast Boundary Swirl Facility. Totd precipitation and average flows
during the growing season, April 1% to November 31%, are shown in Table 7-4. The critica conditions

used for TMDL development were determined based on an assessment of the modd results.

Table 7-4 Tota Precipitation and Average Flows during the Growing Season
Average
Average Average Average Average c2
Northwest Northwest Lower Watts Scenario
Precip Days of Branch Branch Beaverdam Branch CSO Flow
Y ear (in) Precip Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) (cfs)
1988 17.18 63 58.8 39.0 14.4 31 14
1989 36.26 72 129.0 776 39.6 9.0 51
1990 27.12 70 90.9 59.8 255 5.8 36
7.4.1 Critical Conditions
8The CSO load file was provided by WASA.
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Adequate water column light penetration during the growing season isacriticd factor in the survival,
growth, and repropagation of SAV communities. The growing-season segment median TSS was
calculated for each modd run for 1988, 1989, and 1990. This period was salected because it
represents arelatively dry year (1988), relatively wet year (1989), and average year (1990). Inal
cases the TSS concentration median was greatest during the 1989 smulations.  Based on these
consderations, EPA determined that the 1989 growing season, April through October, isthe
appropriate critical period.
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Table 7-5 Median TSS

C2 Scenario Model Upper Anacostia Lower Anacostia Anacostiain DC

Results Segment Median TSS Segment Median TSS Median TSS (mg/l)
(mg/l) (mg/)

1988 to 1990 39.3 20.4 25.9

Growing Season

1988 Growing 33.8 18.7 214
Season
1989 Growing 58.2 24.6 36.9
Season
1990 Growing 28.8 19.1 22.2
Season

7.4.2 Exiging Conditions

The spatial representation of the Anacostia River, its upstream sources (Northeast and Northwest
Branches), Watts Branch, Lower Beaverdam Creek, storm water flow and minor tributaries, and CSOs
isshown in Figure 7-6. Thisfigure represents the inputs as gpproximated by the modd and may not
correspond to the exact location of the inputs dong the Anacogtia River. The smulated current
conditions TSS loads for 1989 are presented in Figure 7-7 and Table 7-4. Based on the modd resuilts,
it is gpparent that upstream sources (Northeast and Northwest Branches) are the dominant TSS loading
source to the Anacostia River.

In running the modd with reduced input loads, it was disclosed that running the modd threetimesin
succession, i.e., the output from the firgt three-year run used as input for the second three-year run, etc.,
produced a grester reduction in TSS concentration for a given input load reduction than the one three-
year model run produced. Therefore, this TMDL requires a smdler reduction in loads than the January
4, 2002, draft TMDL required while achieving the same endpoint.

Table 7-6 shows the existing growing season TSS |oads to the Anacostia River by mode segments.
Appendix C, Table C-1, showsthe existing TSS loads divided into the three size groups.
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Table 7-6 Simulated Existing (Scenario C2) Growing Season TSS Loads (1bs)

to the Anacostia River for 1989

TSSTMDL for the Anacostia River, D.C.

Stormwater &| Northeast & Lower
Minor Northwest Beaverdam
Segment | Tributaries Branches Creek Watts Branch CSO

1 16,401 | 25,382,100 - - -

2 50,577 - - - - T

3 16,025 - - - - S

4 13,899 - - - - g

5 85,472 } - } - =

6 2,889 - - - -

7 2,016 - 709,313 - -

8 1,663 - - - -

9 2,208 - - - -
10 155,393 - - - -
11 2,077 - - - - §
12 129,466 - - - - rod
13 6,893 - - 623,441 - 8
14 14,878 - - - - §
15 5,045 - - - - g
16 62,662 - - - - <
17 5,000 - - - - ‘é
18 97,024 - - - - )
19 75,279 - - - -
20 55,622 - - - 499,989
21 24,463 - - - -
22 27,637 - - - 4,239
23 21,425 - - - 17,601
24 48,386 - - - -
25 5,508 - - - 39,940
26 9,463 - - - 13.001] ©
27 75,530 - - - 30,844 | @
28 7,357 - - - 293,433 | &
29 14,978 - - - - §
30 54,721 - - - - o
31 10,472 - - - - <
32 37,446 - - - - g
33 12,724 - - - - S
34 - - - - -
35 - - - - -
36 24,760 - - - -

Although Waits Branch discharges to the lower Anacostia River, 53 percent of its watershed lies within
Maryland, therefore, 53 percent of Watts Branch storm water is attributed to Maryland sources.
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Watts Branch

Lower Beaverdam
Creek

Minor Tributaries and
Direct Storm Water
Runoff

CSOs

Figure 7-7 Existing Annual TSS L oad Distribution for 1989

The minimum, maximum, and median TSS concentration for each mode segment, based on the daily TSS
concentrations simulated from April 1, 1989 to October 31, 1989, is presented in Figure 7-8. The
median TSS concentration for the upper and lower segments, calculated from the daily vauesin each
model segment within the upper and lower segments, are 58 mg/l and 25 mg/l, repectively. These plots
show that the largest component of the total TSS load isthe clay size fraction. Appendix C, Table C-2,
shows the existing median TSS concentrations for the 1988, 1989, and 1990 growing seasons. Table C-
3isan example of the daily TSS concentration by segment.
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8. Allocation Analysis

A TMDL isthetotd amount of a pollutant that can be assmilated by the receiving water while ill
achieving water quality standards. TMDLSs can be expressed in terms of mass per time or by other
appropriate measures. TMDLs are comprised of the sum of individud wastedload dlocations (WLAS) for
point sources, load dlocations (LAS) for nonpoint sources, and naturd background leves. In addition,
the TMDL mugt incdlude a margin of safety (MQOS), either implicitly or explicitly, that accounts for the
uncertainty in the relationship between pollutant loads and the quality of the receiving water bodly.
Conceptudly, this definition is denoted by the equetion:

TMDL= WLAs+ LAs +MOS

The CSOs are permitted point sources or WLAS. Storm water that is not subject to permitting isa
nonpoint source or LA. However, much of the sorm water runoff in the Didrict is subject to permitting,
either under the MS4 permit® or afacility storm water permit. Data from NPS and PS storm water were
combined in the data collection and modeling phase of the TMDL. Based on the way data were
collected and modeled, unpermitted outfalls cannot be separatdly identified. The LA Required storm
water load reductions are the same whether or not the reduction is required by a permit, therefore, this
TSSTMDL will be expressed as

TMDL= CSOs+ SW + MOS

The goa of each load reduction (allocation) scenario was to meet the TSS TMDL endpoint, identified as
amedian of 15 mg/l, in the upper Anacostia (modd segments 6 to 22) and the lower Anacostia (model
segments 23 to 35) during the critical period, identified as the growing season in 1989. The LA thus
combines NPS and PS contributions (excluding the CSOs).

Equd load reductions were made at 10 percent increments starting from 50 percent for (1) upstream
sources (the Northeast and Northwest Branches), (2) Watts Branch, (3) Lower Beaverdam Creek, and
(4) minor tributaries and direct storm water runoff. CSO loads were reduced by the same percentage,
consstent with DC DOH’ s decision. During TMDL alocation runs, the downstream boundary condition
(at the confluence of the Anacostia and Potomac Rivers, was adjusted to 15 mg/l. This assumes that the
Potomac River SAV requirements are the same as for the Anacostia River, and that the Potomac River
will need to meet the same endpoint target as the Anacogtia River.

SMunici pal Separate Storm Sewer System permit.
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Figure 8-1 L oad Reduction Model Results

The results of the preliminary runs are shown for the year 1989 in Figure 8-1. The results represent
in-stream vaues, which should be compared to the seasond segment median threshold of 15 mg/l.
Modd runs with load reductions of 80 percent and 90 percent resulted in median seasond TSS
concentrations below the 15 mg/l threshold in both the upper and lower Anacostia River segments.
Additiona runs were made and the 77 percent scenario was selected and the TMDL scenario.

8.1 Load Allocation

The dlocations required to ultimately achieve existing water qudity standards for TSSin the upper and
lower Anacostia River are expressed as the growing season load for each of the loading sources: (1)
upstream sources (Northeast and Northwest Branches), (2) Watts Branch, (3) Lower Beaverdam
Branch, (4) sorm water flow and minor tributaries (including M4 and other NPDES ouitfdls), and (5)
CSOs. Mesting the endpoint in the lower segment is dependent on endpoints being met in the upper
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segment. The alocated loads from each of the sources to the upper and lower Anacostia River are
presented in Table 8-1. Appendix C, Table C-4, shows the alocated TSS load divided into the three
gzefractions, cay, slt, and sand.
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Starmwater | Motheast & _owyer
& Minar Morthwest | Beaverdam "Wiatts
segment | Trbutaries | Branches —reek Branch oal

1 3,772 | 5,837,883 -
2 11,633 - - =
3 3,586 - - =
4 3,197 - - =
5 19650 - - =
B BG4 - - -
7 464 - 153,142 -
8 383 - - -
g 508 - -
10 36740 - -
11 478 - - T
12 20777 - - x
13 1,585 - 143,391 =
14 3,422 - - =
15 1 160 - - =
16 14 412 - - L
17 1,150 - - =
18 22315 - - =]
19 17,314 - - -
20 12,793 - - 114 998
21 £ E27 - - -
22 5,357 - - o7 s
23 4,928 - - 4,048
24 11,129 - - -
25 1 267 - - 9,185
25 2176 - - 2990 | @
27 17,372 - - 7094 | i
28 1 F92 - - 57 450 -%
29 3,445 - - - S
30 12 5EE - - o
31 2 408 - - e
32 8612 - - £
33 2,975 - - -
34 - - -
35 - - -
35 £ FO5 - -

Table 81 Growing season allocation |oads calculated based on 77% Reductions
to al sourcesto the Anacostia River for 1989 (lbs)
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The TMDLsfor the Anacodtia River are summarized in the following teble:

Table8-2 TMDL loads (tons) based on 1989 L oads

TMDL Background CSsO SW MOS
Maryland
3,059.8 - - - Implicit

Upper Anacostia River

3,231.1 3,059.8 58.0 113.3 Implicit

Lower Anacostia River

3,310.8 3,231.1 45.4 34.3 Implicit

The median TSS, clay, slt, and sand concentration for each model segment, based on the daily TSS,
clay, slt, and sand concentrations smulated from April 1, 1989 to October 31, 1989, is presented in
Figure 8-2. The median TSS concentrations for the upper and lower segments, cdculated from the daily
vauesin each modd segment within the upper and lower segments, are 14.7 mg/l and 11.9 mg/l. Again,
these plots show that the largest component of the alocated totd TSS load isthe clay size fraction.
Appendix C, Table C-5, shows the allocated median TSS concentrations for the 1988, 1989, and 1990
growing seasons. Table C-6 is an example of the daily TSS concentration by segment.

While Tables 8-1 and 8-2 present the dlocated TSS as total weight based on a 77 percent reduction in
loads, Figure 8-2 and the Appendix C tables disclose that the clay sze fraction is responsible for
turbidity. Therefore, load reductions to achieve and maintain the selected endpoint must include specified
reduction in the clay sze fraction.

Theloadsin Table 8-2 are presented astotal loads for the critical year, 1989. The growing season, April
1 through October 31, is213 days. The growing season loads may be divided by 213 to obtain adaily
loads. However, asthe loads are dl precipitation driven, for permitting purposes, neither the daily loads
nor the growing season loads are readily enforceable. A possible permitting approach isto recognize that
loads are equd to volume (or flow) times the concentration and to limit source concentrations to the value
used in the sediment transport modd. 1CPRB’s Calibration of the TAM/WASP Sediment Transport
Model - Draft Report, October 2001, identifies the TSS concentration used in the moddling by each
source. |If dl source concentrations are reduced by 77 percent, it is presumed that the TMDL endpoint
will be achieved.
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Table 8-4 Median TSS concentrations for TMDL loads

Simulation Period Median TSS in Upper Median TSSin Lower | Median TSS for Upper
Segment (mg/l) Segment (mg/l) and Lower Segments
(mg/l)
1988 Growing Season 10.26 10.05 10.13
1989 Growing Season 14.72 11.87 12.75
1990 Growing Season 8.67 10.68 9.57
1988 to 1990 Growing Season 10.96 10.87 10.90

8.3  Margin of Safety

Animplicit MOSwas included in TMDL development through application of a dynamic modd for
smulating daily loading over awide range of hydrologica and environmenta conditions. In addition to
thisimplicit MOS, an additiond explicit MOS was incorporated into the load dlocation based on the
predicted median TSS concentration of 14.7 mg/l and TMDL endpoint of 15 mg/l. The proposed
dlocations dlow for 0.3 mg/l or 2.0 percent explicit MOS in the River.

8.4  Seasonality

The TMDL alocation addresses seasond considerations through a number of mechanisms. First, the
TMDL endpoint was sdlected based on supporting designated uses during the growing season, or the
critica part of the year for SAV. Second, the modds were run for multiple years representing different
hydrologic conditions. Mode results for the entire modeling period were assessed, and the critical period
was sdlected for determining the TMDL.
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0. Reasonable Assurances and Monitoring

The Digtrict has severa programs in place to control the effects of storm water runoff and promote
nonpoint source pollution prevention and control. Because nonpoint source pollution problems are best
addressed on awatershed-wide basis, the Didtrict also has joined with the State of Maryland, Prince
George's and Montgomery Counties, the Army Corps of Engineers, and other federa agenciesto form
the Anacostia Watershed Restoration Committee, whose god is to coordinate efforts to improve water
qudity in the Anacostia Watershed. The Didtrict is aso asignatory to the Chesapeake Bay Agreement,
pledging to reduce nutrient loads to the Bay by 40 percent or more by the year 2010.

The following information was supplied by the Didtrict.

On May 10, 1999, Mayor Williams signed a new Anacostia Watershed Restoration Agreement with
Maryland, Prince George' s County, Montgomery County, and U.S. EPA to increase efforts to improve
water qudity. The Agreement has sx mgor gods. Thefirst one pertainsto this TMDL.:

God #1. dramaticaly reduce pollutant loads, such as sediment, toxics, CSOs, other nonpoint
inputs and trash, ddivered to the tida river and its tributaries to meet water quality standards and goals.

On June 28, 2000, Mayor Williams, Governor Glendening, U.S. EPA and others signed the new
Chesapeake Bay Agreement which States:

By 2010, the Digtrict of Columbia, working with its watershed partners, will reduce pollution
loads to the Anacodtia River in order to diminate public heath concerns and achieve the living
resources, water quaity, and habitat goals of this and past agreements.
Thus, an agreement isin place which clearly demongtrates a commitment to the restoration of the river by
the year 2010. This establishes atarget date for implementation of those activities necessary to achieve
the load reductions dlocated in this TMDL.
Source Control Plan
Upstream Target L oad Reductionsfor Maryland
Based upon the best available information, load reductions for TSS from Maryland sources were sdlected

to achieve DC WQS for clarity a the Didrict/Maryland line. Maryland has committed to a 40 percent
nitrogen and phosphorus reduction in the Bay Agreement and has developed tributary Strategies that will
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achieve tha reduction in the Anacostiabasin. The Didlrict estimates that the controls needed to achieve
the nutrient reductions will concomitantly achieve at least an 80 percent reduction of the TSSloads. Asa
Chesapeake Bay signatory, Maryland should assign load reductions for sediment for each of its tributaries
within the next year. Maryland will also adopt water clarity standards that are conducive to the growth
and propagation of SAV in thetidd Anacogtia River above the Didrict. Mitigation measures for
Woodrow Wilson Bridge will include the rehabilitation of wetlands in the Anacostiabasin in Maryland,
which will function as aremovd mechanism for TSS. Both Prince Georges and Montgomery Counties
have sormwater management programs.

CSO L oad Reductions

WASA is currently engaged in the following CSO reduction programs.

=

Nine Minimum Controls Plan.

2. Development of the Long-Term Control Plan for CSOs which meets the requirements of
thisTMDL. The completion of the LTCP is contingent upon gpprova by U.S. EPA and DC
DOH. The LTCP must also meet the requirement of the BOD TMDL.

3. Eadt Sde interceptor cleaning to remove sedimentation and restore transmission capacity.

4, Pump station rehabilitation to increase transmission capacity to the treatment plant.

5. Inflatable dam rehabilitation to restore the dam’ s ability to hold sawage inside the pipe,
hence reduce overflows.

6. Swirl concentrator rehabilitation and performance enhancements to improve treatment.

Storm Water Load Reductions

The Digtrict’s Department of Hedlth issued the Nonpoint Source Management Plan [1 in June 2000. The
plan contains descriptions of the current programs and activities that are performed by Didtrict
Government to reduce nonpoint source pollution.

In April 2000 the U.S. EPA issued MS4 NPDES Permit to the Didtrict to control the discharge of
pollutants from separate storm sewer outfals. In addition to implementing the current storm water
management plan (SWMP), the M$4 permit requires the Didtrict to evaluate and revise its SWMP by
April 2002. The plan should provide additionad mechanisms for achieving the load reductions identified in
thisTMDL.

Magor currently operating programs in DC which reduce loads are as follows.
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1 Street sweeping programs by the Department of Public Works.Requirements for ssorm water
treetment on al new development and earth disturbing activities such as road congtruction.

2. Regulatory programs redtricting illegd discharges to storm sewers and enforcing the erosion
control laws.

3. Kingman Lake —This project restored over 40 acres of freshwater tidal wetlands in the Kingman
Lake areain order to increase plant and animal diversity. These wetlands will improve water
quaity by reducing the amount of sediment in the water by an estimated 1,600,000 pounds per
growing season.  This project was completed in 2000. Monitoring efforts are continuing in
connection with other wetlands that have been restored in Kenilworth Park. Funding for this
project was cost shared by the USACE, Maryland and USEPA.

4, River Fringe Wetlands -The god of this project isto restore 15 acres of tidal wetlands dong the
shores of the Anacogtia River above Kingman Idand. Aswith the Kingman Lake wetlands, these
wetlands will increase the number of beneficia plants and fish in the river and will reduce the
amount of sediment in the water an estimated 369,000 pounds per growing season. The USACE
has completed the design for this project. Construction is scheduled for Spring 2002. Funding for
this project was cost shared with the USACE and USEPA.

5. Kenilworth Marsh Restoration- This project was constructed in a cooperative effort by the
Department of Hedlth, USACE and USNPS. The project involved the restoration of 33 acres of
wetlands and it is estimated that they remove 2,720,000 pounds of sediment per growing season.

6. Kingman Idand- The god of this project isto restore the southern haf of the idand as a natura
park recregtiond area. This project isbeing closdy coordinated with Office of Planning and
Department of Parks Recreetion. The USACE has completed preiminary sampling for
contaminants on both Heritage and Kingman Idand and is currently completing afeasbility sudy
of theidands. The USACE is dso assgting the Didtrict in meeting the Nationd Environmental
Policy Act, alegd requirement when the land was transferred back to the Digtrict. The USACE
Aquatic Regtoration program is designing the habitat component of this project. Design and
implementation is cost shared: 65 percent federd, 35 percent Digtrict. Habitat restoration efforts
on Heritage Idand are scheduled for implementation by the USACE in FY02. EHA aso funded
and facilitated the reconstruction of the pedestrian bridges by the US Navy (completed April
2001).

7. River Terrace & RFK BMPs- The god of this project isto ingtal storm water management
facilities a the end of two storm water outfals. The outfals are located dong the RFK Stadium
parking lot and the River Terrace community. The purpose of these facilities will be to filter
pollutants from the storm water before the water is discharged into the Anacostia River.
Currently, the USACE is conducted afeasbility sudy to determine different design options. Cost
sharing and funding is provided by the USACE and USEPA for these projects.
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Fort Dupont-The god of this project isto restore habitat in and the flow conditions of the Fort
Dupont stream. The project is being conducted in phases. The initid phase was funded by the
US Geological Service and reviewed by the Nationd Park Service. This phaseincluded a sudy
of the physica, chemical, and biologica conditions and a preiminary design for reducing ssorm
water flowsinto Fort Dupont. A storm water management facility will be congtructed to remove
sediment, oil and grease, and other street runoff pollutants aswell as sem storm water flows
causing erosion in Fort Dupont creek. The second phase will restore in stream habitat and
determine additiona methods for managing storm water within Fort Dupont Park and will be cost
shared with and implemented by the USACE.

Fort Chaplin-The god of this project isto completely restore the Fort Chaplin tributary by
gabilizing the stream banks and reducing amount of sediment entering the stream and the
Anacodia. This project is aso examining the possibility of reforming the stream to better
accommodate storm water flows. This project will be implemented after the restoration of Fort
Dupont. The USACE is currently conducting afeasbility study of the stream to determine design
options.

Pope Branch-The god of this project isto restore habitat and improve water qudity in the lower
Anacogtia Park. Restoration efforts will include planting of native trees, restoring tidd and non-
tidal wetlands, and opening a portion of Pope Branch that is currently piped under the Park. The
US Army Corps of Engineers Aquatic Restoration program is currently designing this project.
Design and implementation is cost shared: 65% federd, 35% Didtrict. As part of this project, the
Didtrict has funded a study of Pope Branch to determine restoration options within the watershed.
Hickey Run- The objective of this project is to improve water quality and habitat conditions of
Hickey Run. Improvements include ingtdlation of a sormwater management facility where Hickey
Run enters the Nationd Arboretum. This facility will filter pollutants such as oil and gresse
originating from industria areas north of New Y ork Avenue. Funding has been transferred to the
Arboretum for thisfacility. This project will aso rebuild channelized portions of the sreamto a
more naturd flow pattern to better control sediments and protect fish and other wildlife. Partners
on this project include US Nationa Arboretum and USEPA, Chesapeake Bay Program.
Environmenta education and citizen outreach programs to reduce pollution causing activities.
Stickfoot Creek- This small stream will be daylighted and wetlands will be rehabilitated to
provide water quality and aguatic life improvements. The project is scheduled for completion in
2004.

Federa lands encompass approximately 18 percent of the land inside DC that contribute flow to storm
water to the Anacostia River. Consequently, load reductions are assigned to the federal government to
achieve. The Washington Navy Y ard, GSA-Southeast Federa Center, and Anacostia Nava Air Station
have or will have ssorm water permitsissued by U.S. EPA and certified by DC DOH. Under these
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permits, the federa facilities are required to have sorm water management plans to control sorm water
runoff. The remaining federd facilities such asthe Nationd Park Service and Nationa Arboretum will
need to develop storm water management plans to reduce their loads and implement those plans. Any
DC NPDES permit reissued to discharge into the Didtrict’s portion of the Anacostia River must be
congtent with the WLASs set forth in this TMDL (expressed as percent reductions from “existing” loads).

The Didtrict of Columbia Water Pollution Control Act (DC Law 5-188) authorizes the establishment of
the Digtrict’s Water Quality Standards (21 DCMR, Chapter 10) and the control of sources of pollution
such as sorm water management (21 DCMR, Chapter 5). The storm water management regulations
require the hydraulic control of the oncein 15 years sorm and the water quaity trestment of the first one
hdf inch of rainfal.

Boat Discharges

The Anacogtia River has been dlocated a Zero Discharge from watercraft in this document. The
Chesgpeake Bay 2000 Agreement, which was signed by the signatory states, the Didtrict of Columbia
and US EPA, has a provision that by 2003 there will be no discharge of human waste from any boats.
These wastes contribute TSS to the water column. The Department of Health has funded pump out
dations a every marinain the Anacogtia River.

Congtruction and Dredging
Activities authorized under section 404(e) such as dredging can generate TSS loads which affect dlarity.
These activities are normaly redtricted to periods when fish spawning activities are a aminimum. In
addition, the criterion for turbidity of less than a20 NTU increase above ambient applies to these types of
activities. The Department of Hedlth will consider the impact of these activities during the water qudity
certification process.

Monitoring

The Department of Hedlth maintains an ambient monitoring network which includes the Anacodtia River
and tributaries. Data are collected on clarity, TSS and dgae at least monthly.
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