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Three decades of monitoring and coordinated
restoration in the Chesapeake Watershed
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Average Inputs

Freshwater

Direct Deposition [ 15.9%
Direct Wastewater [ 2.2%
Unmonitored [ 16.1%
Monitored (RIM) N 66%

Phosphorus

Shoreline Erosion Wl 7.8%

Direct Deposition ml 7.7%

Direct Wastewater mml 11%
Unmonitored Non Point s 17%

Monitored Fluvial s /%0

= USGS

science for a changing world

to Chesapeake Ba

Nitrogen

Shoreline Erosion | 1%
Direct Deposition ® 6%
Direct Wastewater ml 14%
Unmonitored Non Point s 21%

Monitored Fluvial . 58%

Sediment

Shoreline Erosion NG 43%
Direct Wastewater 0.2%
Unmonitored Non Point Il 12%

Monitored Fluvial IG5 %



Expected Total Nutrient and Sediment Reduction
Due to Agricultural and Developed BMPs

Improvements based on local load to streams based on WSM 5.3.2
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Flow Normalized Loads
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Characterizing Observed Changes In
Annual Load

Mann Kendall / A Robust nonparametric A Limited power relative
Sen Slope trend test on annual to sampled observation:
data.
A Slope scaled to annual
time series

Seasonal Kendall / Season. A Robust nonparametric A Slope is scaled to

Sen Slope trend test on seasonal monthly observation
(monthly) data. A Slope is insensitive to
A Increased power in seasons with large
trend detection (12 change

seasons per year)
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Trends In Observed Loads

PATUXENT RIVER AT BOWIE MD
TOTAL NITROGEN

1985 1989 1993 1997 2001 2005 2009 2013
WATER YEAR

= =< Sen Slope -0.012 Mkg/yr, MK p=0.003
= Seasonal Sen Slope -0.0013 Mkg/yr, SK p<0.00001
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Trends In Observed Loads

JAMES RIVER AT CARTERSVILLE, VA
TOTAL NITROGEN
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= =< Sen Slope -0.059 Mkg/yr, MK p=0.243
= =« Seasonal Sen Slope -0.024 Mkg/yr, SK p<0.02
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Trends In Observed Loads

SUSQUEHANNA RIVER AT CONOWINGO, MD
SUSPENDED SEDIMENT
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1985 1989 1993 1997 2001 2005 2009 2013
WATER YEAR

= =« Sen Slope 1.58 Mkg/yr, MK p=0.92
= =« Seasonal Sen Slope -0.294 Mkg/yr, SK p=0.8
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Summary of Observed and Flow
Normalized Change
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L :
’“‘,‘é USGS Increasing
science for a changing world



