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Chesapeake Bay tidal and non-
tidal watershed and contributing
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Total nitrogen (TN), total
phosphorus (TP) and total
suspended solids (TSS)

Migratory fish spawning and
nursery, open water fish and
shellfish, and shallow water Bay
grasses.

64,000 square miles

Dissolved oxygen (DO): See
Table 3-4 of report.

Chlorophyll a: Concentrations
of chlorophyll a in free-floating
microscopic aquatic plants
(algae) shall not exceed levels
that result in ecologically
undesirable consequences—such
as reduced water clarity, low
DO, food supply imbalances,
proliferation of species deemed
potentially harmful to aquatic
life or humans or aesthetically
objectionable conditions—or
otherwise render tidal waters
unsuitable for designated uses

Secchi depth: See Table 3-5 of
report.
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(wet deposition regression, and
Community Multiscale Air
Quality Model); SPARROW;

Phase 5.3 Chesapeake Bay
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Introduction

The Total Maximum Daily Load (TMDL) analysis for
the Chesapeake Bay watershed (Figure 1) addresses
TN, TP, and sediment loads on an annual average basis.
Reductions in these pollutants will address DO,
chlorophyll a, and clarity impairments in the
Chesapeake Bay.

This fact sheet provides summary data related to the
TMDL and includes specific information related to
allocations made for Prince George’s County,
Maryland.

Figure 1. Overall Chesapeake Bay watershed and segment
subwatersheds.

Source: USEPA 2010.



Problem Identification and Basis for Listing | |Technical Approach

Water quality impacts from excessive nutrients and
sediment throughout the Chesapeake Bay watershed
cause excessive algal growth, low DO, and reduced
water clarity in the Chesapeake Bay. Suspended
sediment reduces light availability, impacting
underwater Bay grass communities. In addition,
sediment can transport other pollutants, such as
bacterial and phosphorus. Most of the Chesapeake Bay
tidal segments were listed as impaired or threatened
water that requires a TMDL. Factors for their listing
included low DO, insufficient submerged aquatic
vegetation, excess chlorophyll a, biological/nutrient
indicators, TN, TP, TSS, biological oxygen demand,
and pH. Many of the impaired segments are addressed
by either consent decree or memoranda of
understanding with the states.

Applicable Data

The Chesapeake Bay tidal monitoring program was
established in 1984 to collect water quality data
monthly at more than 150 stations throughout the 92
Chesapeake Bay tidal segments in Delaware, the
District of Columbia, Maryland, and Virginia. Twenty-
six parameters are monitored, and various other data are
also collected, including shallow water monitoring
benthic infaunal communities, Bay grass surveys,
phytoplankton and zooplankton monitoring, and
fisheries population monitoring. The monitoring is
designed to support the bay states’ 303(d) listing
decision-making. In addition to tidal monitoring, there
is a network of streamflow gauges and water quality
sampling sites throughout the Chesapeake Bay
watershed. These data were used to calibrate and verify
the Phase 5.3 Chesapeake Bay Watershed Model.

Sources

Point sources of nutrients and sediment include
municipal wastewater facilities, industrial wastewater
facilities, combined sewer overflow systems, sanitary
sewer overflow systems, National Pollution Discharge
Elimination System (NPDES) permitted stormwater,
and Concentrated Animal Feeding Operations.
Nonpoint sources of nutrients and sediment include
agricultural runoff, atmospheric deposition, on-site
treatment system (septics), stormwater runoff, runoff
from forested areas, streambank and tidal shoreline
erosion, and wildlife and natural background.

The two primary models used in the development of the
TMDL were the Phase 5.3 Chesapeake Bay Watershed
Model and the Chesapeake Bay Water Quality and
Sediment Transport Model. The models are designed to
simulate the 10-year hydrologic period from 1991
through 2000. The Watershed Model is responsible for
simulating the loading and transport of nutrients and
sediment from pollutant sources in the watershed and
can provide loading estimates for management
scenarios. The Water Quality Model simulates estuarine
hydrodynamics, water quality, sediment transport, and
living resources in the Chesapeake Bay. The model
predicts water quality that results from management
scenarios, and ensures that the allocated loads
developed in the TMDL will meet water quality
standards.

The Phase 5.3 Chesapeake Bay Watershed Model was
calibrated for 1985-2005, using streamflow and water
quality data from this time period. The segment outlets
were intentionally designed to be in proximity to in-
stream flow gauges and water quality monitoring
stations. The model considers inputs from manure,
fertilizers, atmospheric deposition, land use-based
nonpoint sources, septic systems, regulated stormwater
runoff, and wastewater treatment and discharge
facilities.

The Chesapeake Bay Water Quality Model is based on
a three-dimensional hydrologic transport model
(CH3D) with a eutrophication model (CE-QUAL-ICM)
to allow prediction of water quality in the Chesapeake
Bay, based on the changes in the loading from the
watershed. The hydrodynamic model was calibrated for
1991-2000. The Water Quality Model receives loads
from nonpoint sources entering the tidal system at
tributary fall lines from each of the Chesapeake Bay
segments, based on inputs from the Watershed Model,
and directly as runoff below the fall lines. Point sources
are also incorporated based on their location in the tidal
waters. The model incorporates atmospheric deposition
of nutrients directly on the Chesapeake Bay tidal
surface waters. Shoreline erosional loads are also
included.

Allocations

The baseline scenario represents modeled loads for
2009. Wasteload and load allocations were made at the
Chesapeake Bay segment level. Several of the bay
segments are partially within Prince George’s County.
The Maryland Department of the Environment then
allocated to the county level. The TMDL scenario
represents the maximum nutrients and sediment loads



to meet water quality standards. Reductions to each of
the sectors is based on a limit of technology upgrades to
wastewater treatment plants, no reductions to forest
lands, and equal percent reductions from the nonpoint
source sectors (MDE 2012). These factors are also
modified by credit for existing nutrient and sediment
reduction practices that are already in place and
consideration for geographic proximity and relative
impacts of the local load on Chesapeake Bay water
quality. See Table 1 for TMDL allocations and
reductions from baseline. Overall, there is a 9.32
percent reduction from baseline to the TMDL TN
target, and a 3.61 percent reduction from baseline to the
TMDL TP target. Table 2 provides annual allocations
to urban loading sources for the County. County-level
sediment allocations were not provided.

Table 1. Baseline and annual allocations to Prince
George’s County (delivered loads)

N
Sector 2009 Load | TMDL %
(Ibslyear) (Ibslyear) Reduction
Agriculture 198,439 150,520 24.15%
Urban 832,131 628,709 24.45%
Septic 93,098 62,562 32.80%
Forest 200,386 198,993 0.70%
Point sources 1,670,919 1,674,936 -0.24%b
Total 2,994,973 2,715,720 9.32%
TP
Sector 2009 Load | TMDL %
(Ibslyear) (Ibslyear) Reduction
Agriculture 37,275 31,017 16.79%
Urban 106,306 68,923 35.17%
Septic -2 - -
Forest 6,850 6,744 1.55%
Point sources 61,786 97,880 -58.42%"
Total 212,217 204,564 3.61%
Source: DER 2012.
Notes:

aSeptics are not considered a source of phosphorus in the Chesapeake Bay
Model.

b Negative reductions account for growth in wastewater treatment plants.

Table 2. Annual allocations to urban loading sources in

Prince George’s County and percent reductions from 2009

Sector TN % TP %
(Ibslyear) Reduction (Ibslyear) Reduction

County Phase

ooy 360,740 2256% 29,304 38.58%
Municipal Phase 101,202 2021% 8,796 34.65%
Il MS4

Bowie 36,746 18.26% 3.136 30.70%

Other Municipal 64,456 21.28% 5,660 36.65%
Nonregulated 18807 24.86% 1122 4454%
Construction 83,805 37.22% 22,253 30.14%
3@2‘ Phase I/ 41,414 21.18% 3,880 36.02%
biate Phase | 10,168 2157% 877 37.58%
Regulated

Reguate 5,027 21.89% 502 36.38%
Extractive 7546 16.16% 2,099 2645%
Total 628,709 24.45% 68,023 3517%

Source: DER 2012.

|References

MDE (Maryland Department of the Environment).
2012. Maryland’s Phase II Watershed Implementation
Plan for the Chesapeake Bay TMDL. Developed by the
University of Maryland, Maryland Department of
Planning, Maryland Department of Agriculture,
Maryland Department of the Environment and
Maryland Department of Natural Resources.

Prince George’s County Maryland, Department of
Environmental Resources (DER). 2012. Revised Draft,
Prince George’s County, Maryland — Phase 11
Watershed Implementation Plan, For Inclusion in the
Maryland Final Phase II Watershed Implementation
Plan.




	Chesapeake Bay Watershed Nutrient and Sediment TMDL
	Introduction
	Problem Identification and Basis for Listing
	Applicable Data
	Sources
	Technical Approach
	Allocations
	References


