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USGS Research Interests
related to Agriculture

Evaluating Ag Effects on Terrestrial and Aquatic
Ecosystems

Watershed, Reservoir, Aquifer, and Wetlands
Assessments

Agricultural Contaminants (chemical, microbial)

Status and trends

Sources, transport, and fate
Predictive models

Emerging contaminants

Methods research and development

Trends in Agricultural Land and Water Use
Global Climate Change Research (Carbon Cycling)
Geochemistry of Soils and Stream Sediments

ZUSGS




Assets USGS Brings

= Long-term monitoring, assessment, and
research infrastructure for collaborative study

= Interdisciplinary expertise and capabillity
nationwide, internationally

= Collaborations
e Scientist to scientist
 Program to program

* Regional/National

ZUSGS




Breadth of Studies

Field Monitoring/Assessment

Analytical Methods/Controlled
Lab Research

Source Pathways/Watershed
Process, Transport, Fate

Human/Biota Effects
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on June 14-16, 2005 i g

EFFECTS OF ANIMAL FEEDING OPERATIONS
ON WATER RESOURCES AND THE
ENVIRONMENT-

Proceedings of the technical meeting,
Fort Collins, Colorado, August 30 - September 1, 1999

U.S.Geological Survey
Open-File Report 00-204

Scientific Investigations Report 2006-5215

xUSGS 2L e

. scionce fora changing workd R R S 3 Ecosystem Services Derived from Wetland Conservation
UsS. Department of the Interior 2 SRR Practices in the United States Prairie Pothole Region with
Uiz eological bureey. 4 an Emphasis on the U.S. Department of Agriculture
The Conservation Reserve Program— Conservation Reserve and Wetlands Reserve Programs
Planting for the Future: :
Proceedings of a National Conference,
Fort coums,notzrﬁﬁ.lune 5».1 2004

Assessment Project (CEAP)

Professional Paper 1745

Draft

U.S. Department of the Interior

7 £ ot AN .
* Scientific:Investidations Repo 51 BN 5 ey, US. Geological Survey

il
U.S. Department of the Inferior %
U§- Geological Survey
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Soils—Continental-Scale Pilot Study Completed

ical survey could be used by Federal,
State al. and local agencies as a buseline for risk-bused
asscssments of contaminated lud and in determining the impuct
of land-use decisions fsuch i timber harvests, mining, indus-
trtal activities, or landfill permiits) on the soil, the "
ad human health, The survey could also be used us a baseline
e e R wriling envimameneal impoct statements for new projects thit
B L ceu Lo, A geoeeics tho wil alleet our enviranment or 1o monitor the effect of ongoing
B secindle s on soil compasition in surrounding communitics. The
B ot the Tnterior survey s inlended 1o replace older, outdated. and incomplete
data that are currently being used by land-management,
tural Resources Canada
= tory, and public health ;
S, Environmental Protection Agency
Environment Canada
Centers far Disease Control and Prevention Pm ject Status
* Health Canada
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Land Use

) Cropland
=1 Cropland/woodland mosaic
mm Cropland/grassland mosaic
mm Needleleaf forest  — Shrubland
— (Grassland
£ 1 Mixed forest 1 Grassland/shrubland mix




North American Soll
Geochemical
Landscapes Project

13,215 sites in N.
America, density of 1
site/1,600 km?

States/provinces
completed in 2007

NB, NS, PE in
Canada

ME, NH, VT, CT, RI,
MA, NY, ~50% of NE
In US

ZUSGS




Agricultural Water Use Trends
1950-2000

Surface water for irrigation dropped 20%
Ground-water use tripled

Irrigated acres doubled from 1950 to 1980 and
has remained constant since 1980

Average irrigation rate dropped from
3.55 acre-ft/acre to 2.48 acre-ft/acre

USGS National Water Use Report in mid-2008
breaking out use from urban growth vs.
agricultural and ecosystem services




Real-time streamflow

Real-time Data
Surface water R
Ground water

Water quality

Water-Quality Data for Virginia--
Real-time data at 111 sites
Daily data at 167 sites
Water quality, stream sediment, biological tissue samples at 3,308 sites

ZUSGS




USGS USGS NAWQA Data Warehouse
o e o o (many sites attributed to agricultural settings)

- ~ L[ A = AU gk

htkp: ffinfotrek.er .usgs. govftraverse/f rp=MNaWCA: HOME ;472 995686645056 1

, p 4 i . USG5 Home
‘ . o « Contact USGS
= v e - Search USGS

science for a changing world . :
USGS National Water Quality Assessment Data Warehouse

MNAW QA Data Home

Get Started Here:
MAP SITES & RESULTS NAWQA Data Warehouse Home " .
Map Chemical Conc. # Map Chemical Concentration
Summaries on the What's Mew? Click here far a list of recent updates Summaries on the National

Mational Map Map
Data subject to change - source data extracted between 2/14/2008 and 2/14/2008, Data ) B B )
available through 9/30/2006. = Data Selection/ Mavigation
Help

# Constituent Finder
# Wiew the Glossary

RETRIEYE DATA
Site Information
Constituent Finder
Ground Water

Surface Water/ Bed
Sediment

Mixed (SW & GW)
Animal Tissue

Daily Stream
Discharge

Bio Community

Health-Based

Screening Levels
CHBSLS ) About the NAWQA Data Warehouse

The .5, Geological Survey (USGS) began its NawQa (National water Quality Assessment) program in 1991, systematically collecting
SEARCH SUMMARY chemical, biological, and physical water quality data from 42 study units (basins) across the nation. The data warehouse currently
REPORTS contains and links the following data up through 9/20/2006:
HELP « Chemical concentrations in water, bed sediment, and aquatic organism tissues for about 2,100 chemical constituents
Data Retrieval Tips » Site, basin, well and network characteristics with many descriptive variables
Daily stream flow information for fiked sampling sites
Ground water levels for sampled wells
7,600 surface water sites {including 2,500 reach segments for biological studies) and 8,100 wells
51,000 nutrient samples and 32,000 pesticide samples as well as 10,000 %2C samples
2,600 samples of hed sediment and aquatic organism tissues
Biological commmunity data for 16,000 fish, algae and invertebrate samples

About NAWOQA Data
Glossary

FAQ

Contact Us

Other USGS Data
Most of these data came from the USGS Mational Water Information System--NWIS Water-Quality Data for NAWQA sites.
What's New

MNAWOQA Program
Home Data available through Water Year 2006

FiOIAa
U.5. Department of the Interior | U.5. Geolo al Survey
URL: http:/fwater.usgs.govsnawgasdata
Page Contact Information: gs.nawga.data@usgs.gowv

&J Localintr

U.S. Department of the Interior
U.S. Geological Survey




Constructed Wetland

lowa CREP

Tile Drain




lowa CREP

Assess the effect of CREP treatment
wetlands on water quality in lowa

Show how nutrient loadings from tile-drain
agriculture can be reduced and how
additional wetlands benefit wildlife

Monitor the timing and concentrations of
nutrients (link to spring pulses or when
fertilizers are applied)

Partner with FSA, FWS R-3, lowa State
agencies, USGS




CRP Studies at Northern Prairie Wildlife
Research Center

Data from Northern Prairie’s long-term study were used to predict changes in
grassland bird populations if CRP grasslands in North Dakota were
converted back to cropland.
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Buffalo Creek area, Colorado

 Buffalo Creek area, Pike National
Forest, Colorado, has suffered several
major fires in the past decade

 USGS and USFS scientists have
monitored the impacts of stream runoff,
sediment, and water quality in these
fire-affected landscapes

o Evaluate post-fire treatments




Confined Animal Feeding Operations




CAFOs

« Develop analytical methods for:
— Antibiotics and hormones used in animal agriculture
— Indicator bacteria and pathogens linked to animal agriculture

 Research and studies to evaluate occurrence of
antibiotics and hormones in streams and ground
water from livestock areas, manure application to
fields, and effects on aquatic life

 Research and studies to identify sources of bacteria
(municipal or domestic sewage vs. animal
agriculture)

ZUSGS




Fort Cobb Reservoir
and Drainage Basin




Fort Cobb drainage, Oklahoma

e Groundwater is highly contaminated and Ft.
Cobb reservoir is eutrophic

o USGS studying impacts of agricultural
practices (row crops, pasture grazing,
CAFOs) on streams and reservoir quality

e Determining the sources of nutrients to the
reservoir to guide management agencies in
development of best management practices




Discovery Farms, Wisconsin
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Discovery Farms, Wisconsin

e Working in partnership with Wisconsin State

agencies, NRCS, dairy producers, and farm
associations

USGS is conducting water quality monitoring
on various farms to understand how farming
practices such as timing of fertilizer
application affects water quality

e Just beginning a similar study in Nebraska




Sacramento
River,
California




Sacramento River, California

 USGS, In cooperation with State
agencies and local producers, Is
monitoring the impacts of agricultural
practices in the Central Valley of
California

e Quantifying the flow of nutrients into the
San Jaoquin — Sacramento delta
system




SPARROW Water-Quality Model
SPAtially Referenced Regression on Watershed
Attributes

Mississippi/Atchafalaya  Nutrients Delivered to the Gulf
River Basin

Upper 90% C.I. Nitrogen Il

2 Phosphorus

I Lower 90% C.I. [E
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Nitrogen and phosphorus are affected by
different sources and land uses and
require different management practices

Nutrient Sources

*Non-recoverable animal manure
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Sources of nutrients delivered to the Gulf of Mexico

PHOSPHORUS NITROGEN

Sources

M Corn and soybean crops
[@ Other crops :
O Animal manure on pasture and range®
B Urban and population-related sources
W Atmospheric deposition
M Natural land

*Nan-recoverable animal manure on

pasture and range lands

U.5. Department of the Interior
U.5. Geological Survey

Nitrogen

Differences in PHOSPHORUS
and NITROGEN DELIVERY (o
the Gulf of Mexico
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High Plains Aquifers

B o0-250
250 - 500
500 - 750

Principal Bedrock Aquifers
2000 Water Use
750-1000 [rrigation/Public Supply/Industrial

1000 - 1250
Million Gallons Per D
B 1250 - 1500 an Galloris Per Day

B 1500

2007 Existing and Planned Ethanol Facilities
Estimated Total Water use
Million Gallons Per Day

e 0-005

e (0.05-0.10
0.10-0.50
0.50-1.00
>1.00

]

Glacial Aquifers




Ethanol

Ethanol plants are concentrated in the Corn Belt

Water for processing ethanol and for growing more
corn depend heavily on glacial aquifers and from the

High Plains aquifers- already competing uses for this
groundwater

Water-quality concerns with increased corn acreage
Include degradation to streams from increased

nutrient loading, pesticide loading, and decreased
wildlife habitat

Effects can be local and far downstream (Gulf of
Mexico, Chesapeake Bay)

ZUSGS




Responding to Agriculture
Partners

“Sound scientific data and improved technology
are increasingly necessary in order to effectively

resolve the complex resource issues facing
farmers and ranchers.”

American Farm Bureau Federation, 2001
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Summary Slide

* Ecosystem Services




Ecosystem Services

Services Studies

Floodwater Storage Estimate of water storage potential

Biodiversity/Habitat Quality Floristic quality, taxon richness, habitat
suitability

Erosion, Sedimentation Sedimentation and nutrient loading for
and Nutrient Loading wetlands in cropland, restored
Potential grassland and native prairie

Carbon Sequestration Estimates of soil and wetland vegetation
carbon stocks

Greenhouse Gas Comparison of rates of reduction
Emissions Reduction greenhouse gas emissions from
wetlands in cropland, restored
grassland and native prairie

ZUSGS




Nutrient mass delivered to the Gulf of Mexico

Many Midwestern and Eastern watersheds have higher
“delivered yields™

Nitrogen

Yield (kg km™2 yr'1) \—~ b LN Yield (kg km™ yr'1)
. <1 B <01
Bl 11010 = Bl 0.1to1
10 to 100 11010
100 to 500 10 to 50
B 500 to 1000 B 50to 100
B - 1000 B =100




USDA 84 Agricultural Outlook Forum

Energizing Rural America in
the Global Marketplace

Conservation: Environmental Quality
and Agriculture




The North American Soll
Geochemical Landscapes

Project




SPARROW Water-Quality Model

SPAtially Referenced Regression on Watershed Attributes
http://water.usgs.gov/nawga/sparrow

Monitoring Data LG [ETLICDEERRWEE = Depends on statistical
375 Sites g _ Precipitation regression of spatial data
4:1 . 53 describing pollutant sources
We - I and in-stream water-quality
~ measurements and a mass
balance model of
watersheds

" ]

= agricultural land uses
= nutrient inputs from
crop and livestock
production

= urban land uses

Stream & Reservoir = atmospheric deposition
Water Velocity

o
' Predicts mean annual
loads/concentrations (and
uncertainties) in streams for

1992 (and simulated 2002)

U.S. Department of the Interior
U.S. Geological Survey




Almond
orchard,
California




Almond orchard, California

 Peak impacts of agricultural practices
on water quality often occur during flow
events

e USGS NAWOQA project uses a dye
tracer study to estimate travel times of
agricultural contaminants (spray
pesticides and fungicides) to local
creeks and into rivers




