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Measure and Explain Water-Quality Change
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Load & Trend Estimation in the
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Water-Quality Monitoring in the

USDA & USGS Showcase
Woatersheds 2010-2013:

Impetus for this process-level work

Non-tidal network
monitoring location

2009 Executive Order tasked the
USDA and USGS to partner in the
Showcase Watersheds to describe the
linkage between the implementation
of conservation practices and water-

quality improvements.

105.4 mi?
Poultry & Cattle
Production
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Upper Chester, MD
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Water-Quality Monitoring in the
USDA & USGS Showcase
Watersheds 2010-2013:

Impetus for this process-level work

2009 Executive Order tasked the
USDA and USGS to partner in the
Showcase Watersheds to describe the
linkage between the implementation
of conservation practices and water-
quality improvements.

Benefits

We can isolate different basin
types

High cost for such intensive
monitoring

a USGS
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We can potentially resolve
specific sources of sediment and
nutrients

How to transfer knowledge of
individual basins to a regional
scale?

i

Enhanced spatial resolution can
reveal nutrient and sediment
“hot spots”

How to link water-quality
response to BMP

implementation?




Water-Quality Monitoring in the
USDA & USGS Showcase
Watersheds 2010-2013: Objectives

To investigate sediment and nutrient dynamics in four relatively small
watersheds that represent a range of land-use patterns and underlying geology.

Objectives for the initial phase of this study:

To characterize current water-quality conditions.

Future Objectives:
These objectives will be achieved through continued
monitoring and analysis and are not addressed by the
initial 3 years of this ongoing study.

To identify the dominant sources, sinks, and transport process
of nitrogen and, to a lesser extent, phosphorus.

To continue monitoring to compute short and long-term
nutrient and sediment trends.

To provide guidance to study partners related to the
implementation of conservation practices.

To further enhance the understanding of nutrient sources and
transport processes.

To quantify the implementation of conservation practices

To link the implementation of conservation practices with the
understanding of nutrient and sediment sources and transport
processes to explain the observed water-quality trends.

To document patterns in water quality using existing long-
term nitrogen data.

To determine how regionally representative the observations
and conditions encountered within these four watersheds are
within the Chesapeake Bay watershed.

ZUSGS
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Smith Creek ,VA:
Study Design

Intensive Monitoring at the Streamgage

Monthly and Storm-

targeted Sampling: Quality Monitoring:
Nutrients, sediment, major WT, Sp. Cond, pH,
ions, nitrate isotopes, metals DO, Turb., Nitrate

Continuous Water-

00.51 2R3 %4

BN \Viles
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Sampling Location
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Smith Creek ,VA:
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Smith Creek, VA:

Spatial Water-Quality Characterization

Sampling Location
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Geology?

[ 1 Limestone
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3 NLCD 2011  and others (2005) Hubbard (1983)
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Smith Creek, VA:

Spatial Water-Quality Characterization
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ILanduse from
NLCD 2011

2Geology from Dicken
and others (2005)

3Sinkholes from
Hubbard (1983)

“4Total nitrogen concentrations
from May 2013 synoptic
sampling event.




Smith Creek, VA:

Spatial Water-Quality Characterization & N~
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Smith Creek, VA:

Spatial Water-Quality Characterization

Sampling Location
A Streamgage
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N itrogen Sources: Smith Creek, VA Common delta N-15 values of nitrate sources:
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N itrogen Sources: Upper Cheste r, MD Common delta N-15 values of nitrate sources:
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Upper Chester, MD:

Spatial Water-Quality Characterization
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N itrogen Sources: Difficult Run, VA Common delta N-15 values of nitrate sources:
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Conewago Creek, PA:
Total Phosphorus Yields

a USGS

science for a changing world

B
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20.5 mi?

Landuse?
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Low/High Development
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Landuse from 2011 National Land Cover
Dataset. http://www.mrlc.gov/nlcd2011.php
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Implementation of
Conservation Practices

Table 32. Implementation of USDA-compliant conservation practices within the Conewago Creek watershed for water years 2007 Table 33. Implementation of State-level conservation
through 2013. practices sponsored by the EPA Section 319 Nonpoint Source
[, values are privacy protected due to fewer than five customers participating] !'\-"Ianage ment ngram within the Con ewago Creek watershed
in water years 2007 through 2013.

Aggregate . )
Practice ) Lifespan ) ol sation: [EPA, U5, Emvironmental Protection Agency]
code! Practice name (years) ~ Units 2007 2008 2009 2010 2011 201z 2013 'MPlementation
2007 to 2013 Practice name Units Amount
412 Grassed Waterway 10 acres 8 —_ = = 6 - = 30 Access Road feet 218
i i Animal trails and wallow: feet 4799
339  Residueand Tillage 1 actes — — — %64 453 304 — 2.160 andwatoways :
M anagement, No-Till Diversion acres 424
328 Conservation Crop Rotation 1 acres - - -  — 366 - - 2,284 Grassed Waterway acres 11
300 Nutrient Management 1 acres 535 — — — — — — 1,379 Heavy Use Area Protection acres 0
600 Terrace 10 fest — - = — 18912 — — 32,377 Nutrient Management acres 660
606  Subsurface Drain 20 feet - - — — 418 — — 20961 Riparian Forest Buffer acres 18
| . . . ) . Stream Channel Stabilization feet 4. 840
‘Practice codes from the U.S. Department of Asnenlture, Natural Resources Conservation Service (2018).
Stream Exclusion with Grazing Land feet 6,310
‘Appregate implementation is greater than the sum of reported annual practices because privacy protections restrict the reparting of annmal results for practices Management
with fewer than five participating customers. .
Stream Habitat Improvement and feet 3,370
Management
Streambank and Shoreline Protection feet 9 680
Tetrrace feet 12,425
Waste Storage Facility number 2
Wetland Restoration acres 16

Number of USDA-compliant conservation practices implemented in the Showcase Watersheds

Watershed 2007 2008 2009 2010 2011 2012 2013 Total
Conewago Creek 131 50 110 90 122 86 93 682

Smith Creek 292 66 99 117 202 312 316 1,404
Upper Chester 183 120 117 210 200 276 88 1194

a USGS
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Water-Quality Patterns
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Nitrogen Input Patterns
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VU — Future objectives will be
N addressed using watershed
3 i [ specific dynamic nitrogen input
= i I
5 §, 1,000,000 /\/‘/\,\/\/\/ L datasets.
= £ ; :
& 5 » » .
2 o000} i i Nitrogen Sources
@© F E
g, E—/_/\/_"v— : —— Manure!
S i i _/"*N—/V—/ —— Atmospheric Deposition?
]0’[]00.!..I.l..I\I.I.I\I.I.I.I. I T I O I I D) OO I I I R ORI g 3
Kent County Queen Anne’s County Fertilizer (farm)
- 3
= 10000000F - S Fertl_llier (nonfarm)
2 E = —— Septic
» O i L ——— Sanitary Sewer*
) (=
@ S 1,000,000 3 /
5 8 : F T
3 o 8 _/\/\/\/v\/\/\"/ r
5 ° 100,0005— -
% L E _/\/\/\/\/\—
= L E
o
= 10000F 3
5000“ el I |V S O SO VA O O W /e O B O et Vi S D TN O Al Il O ] O Y ST O I N O Y O] O |
10 000'000 Dauphin County Lebanon County
= L [ /—
<5} r L
> F L
x o s I
S § 10000 E-
S B : C
§ £ _ - % /\/\
e 2 P
© S 100,000 - ~—~N—"" \l _-/\——/w—v"
o F £
2 i :
< 3[]l000—llll‘I‘I.I.I.IAIAIAIAI.I.I.-‘I‘I‘I‘I‘IllnlllAi\II.I.
I Y I O O e N

v !Mass of nitrogen available from manure 2Atmospheric wet deposition data computed B P
7‘4 USGS computed following methods outlined by Ruddy  following methods outlined by Ruddy and uZ?r:t II;'z]:ralnpruot:
_‘ . and others (2006) using livestock counts as others (2006) using data from the National Gr or?b - aFr'Ej S
science for a changingworld  o\orted by the Census of Agriculture. Atmospheric Deposition Program. 9 g



Water-Quality Monitoring in the
USDA & USGS Showcase
Watersheds 2010-2013:

L_essons Learned

To characterize current
water-quality conditions.

Monthly, stormflow, and spatial water-quality monitoring resulted in a detailed understanding of hydrologic,
seasonal, and spatial water chemistry patterns within the study watersheds.

To identify the dominant
sources, sinks, and transport
process of nitrogen and, to a

lesser extent, phosphorus.

Smith Creek and Conewago Upper Chester: The primary D'ff.'CUIt RL_m._The primary source
- . . of nitrogen is likely from a mixture
Creek: The primary source source of nitrogen and phosphorus . . .
. - . . . . of sources including septic system
of nitrogen is likely are likely inorganic fertilizers and . o
. . o leachate, atmospheric deposition,
agricultural manure. nitrogen fixation by legume crops. - o
and fertilizer application.

To provide guidance to
study partners related to the
implementation of
conservation practices.

Conservation practices that target the application
of manure and fertilizer could be important for
reducing the nitrogen load within the agricultural
watersheds.

Management activities for nitrogen would likely be most
effective by the ongoing maintance of septic systems, the
management of fertilizer applications, and the possible
expansion of the sanitary-sewer infrastructure within
Difficult Run.

a USGS

science for a changing world




Water-Quality Monitoring in the
USDA & USGS Showcase
Watersheds 2010-2013:

L_essons Learned (continued)

_ The implementation of conservation practices increased Imolementation of conservation practices within
To quantify the in the agricultural watersheds during the study period, s . . E .
implementation of with cover cropping, nutrient management plans D'ff.'CUIt . lncrease_d S the ST oTe,
i i streambank fencin a,nd terracing being some of the (O SRR (BRI IS CHE @i
conservation practices rencing, g being principle management activities.
principle management activities.
Long-term data do not exist
To document changes in Within Sml_th C'reek, WR_TD§ trends Within D|ff|cu!t Ru_n, WRTD§ within Upper Ch(_aster to support
T iy T gt report slight increases in nitrate trends report slight increases in a trend analysis, however,
I d y using q g concentration and slight decreases in nitrate concentration and load empirical nitrate concentrations
Ong-term hitrogen data. nitrate load from 1985-2014. from 1985-2014. appear to have increased
between 1996 and 2014.

Changes in management actions may take several years or decades to
be fully realized in streams due to groundwater residence times and
transport processes.

The initial 3 years of this ongoing study do not |:>
address the relation between water-quality changes
and the implementation of conservation practices.
Future work will investigate these linkages, which . . - . L
are likely complicated because |:I|> The functionality and efficiency of each conservation practice is

difficult to quantify.

> !
—Z Hyer and
science for a changing world



Water-Quality Monitoring in the
USDA & USGS Showcase
Watersheds 2010-2013
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