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V(A). Planned Program (Summary)

1. Name of the Planned Program
Program # 4

Climate Change

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA
Code

Knowledge Area %1862
Extension

%1890
Extension

%1862
Research

%1890
Research

102 Soil, Plant, Water, Nutrient Relationships 25% 25%
112 Watershed Protection and Management 20% 10%

123 Management and Sustainability of Forest
Resources 5% 5%

136 Conservation of Biological Diversity 10% 10%
141 Air Resource Protection and Management 10% 10%
215 Biological Control of Pests Affecting Plants 5% 5%
216 Integrated Pest Management Systems 5% 5%

314
Toxic Chemicals, Poisonous Plants,
Naturally Occurring Toxins, and Other
Hazards Affecting Animals

10% 10%

403 Waste Disposal, Recycling, and Reuse 5% 5%

511 New and Improved Non-Food Products
and Processes 0% 10%

723 Hazards to Human Health and Safety 5% 5%
Total 100% 100%

V(C). Planned Program (Inputs)
1. Actual amount of professional FTE/SYs expended this Program

1862 1862

Extension

1890

Research

1890

Plan 0.0 7.00.00.0

Year: 2010

1.1 0.0 17.50.0Actual

2. Actual dollars expended in this Program (includes Carryover Funds from previous years)
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ResearchExtension

Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen

1890 Matching

1890 All Other

1862 Matching

1862 All Other

1890 Matching

1890 All Other

1862 Matching

1862 All Other

0

0

0 0

37623

44162 0 604865

0 933186

0 0

V(D). Planned Program (Activity)
1.  Brief description of the Activity

         The atmospheric concentration of CO2, CH4 and N2O is ever increasing and research is needed to
identify potential controlling factors and devise mitigation strategies. This project seeks to clarify the
relationship between soil properties and gases fluxes, develop as soil quality index for assessing this
relationship, and improve methods to measure and predict greenhouse gas fluxes and soil properties in a
corn and soybean fields, pasture and forest.
        A watershed-based study that integrates hydrology, geochemistry, geology, and geospatial fields is
being conducted in the Central Missouri Mining District to assess the impact of the abandoned mines on
the water quality and ecosystem. The Central Mining District which was active from 1820 to 1950's had
numerous small deposits of barite, pyrite, galena, and sphalerite. The Central Missouri Mining District lies
in a number of counties including Cole, Miller, Moniteau, and Morgan and occupies about 2,000 square
miles. They are spread over four watersheds, namely Lake of the Ozarks, Lamine, Lower Missouri-
Moreau, and Lower Osage. To date no significant work has been conducted to investigate the level of
environmental disturbance and contamination that may have resulted from these abandoned mines. The
goal of the project is to generate scientific data that characterizes the nature and magnitude of
contamination and the level of environmental disturbance that may have resulted from the historic mining
activity.
        Lead (Pb) contamination in soils and lands from abandoned mining and smelting areas in Missouri,
has been identified as a human health and ecological threat. In situ phosphate treatment that immobilizes
soil Pb and reduces its bioavailability is emerging as a potential cost-effective remedial alternative for
safeguarding human and environment from Pb-contamination. The phosphate-based treatments have
been evaluated in smelter-contaminated urban soil for reducing the Pb human health and ecological
risks. Preliminary results showed that the H3PO4 treatment effectively immobilized soil Pb by transforming
Pb from labile species to non-bioaccessible forms, thus lowering the risks to human health and
ecosystems. However, the efficacy of soil treatment using phosphate-based materials on mine tailings is
largely unknown and little studied. 
        Remediation and restoration of Pb-contaminated lands for reducing the human exposure is a national
priority. In order for a large-scale implementation of phosphate remedial technology in mining-
contaminated site, a site-specific or mining waste-specific assessment of in situ phosphate treatment is
needed. The proposed study is designed to substantiate the hypothesis that in situ soil treatments using
phosphate-based amendments could effectively reduce Pb bioavailability and mobility in the tailing-
contaminated areas, which help re-establish vegetation cover and protects human and environment from
contamination. If successful, results from this project will provide a site-specific assessment of phosphate
treatment effectiveness on tailing remediation and scientific evidence that can support large-scale
remediation efforts using phosphate-based treatments in similar contaminated sites nationwide.
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         Various programs and presentations through Extension, such as; the third annual In Touch of Nature
Field Day, Nature and Agriculture in the City, Horticulture and Nutrition Programs, and Native Plants and
Native Pollinators workshop have educated farmers about techniques and market strategies to increase
production and thus, increase income.

 
2.  Brief description of the target audience

         The target audience includes activists, teachers, researchers, policy makers, and professionals in
environment related areas.  The general public target audience includes farmers, students, and residents
living in contaminated mining sites.  Part of the specific target audience includes residents of rural
communities in Central Missouri, i.e., residents of Cole, Miller, Morgan, and Moniteau Counties.
        The Extension programs targeted a diverse population, including Hispanic, African-American, women,
children, and youth. The presentations averaged about 50% minority and 50% white.
V(E). Planned Program (Outputs)

1.  Standard output measures

Direct Contacts
Youth

Direct Contacts
Adults

Indirect Contacts
Adults

Indirect Contacts
Youth

Plan

2010

717 511 247 165

25 60 15 30

Actual

0
2010

0

2.  Number of Patent Applications Submitted (Standard Research Output)
Patent Applications Submitted

Plan:
Actual:

Year:

Patents listed

0 6Plan

3.  Publications (Standard General Output Measure)

Number of Peer Reviewed Publications

Extension Research Total2010

0 8 0Actual

V(F). State Defined Outputs

Output Target
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Output #1

● Short term output measures are: Abstracts, presentations, Training students and Workshops.
Intermediate output measures are publications. Long-term: After five years

Output Measure

Year Target Actual
2010 47 53
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V(G). State Defined Outcomes

V. State Defined Outcomes Table of Content

O. No. OUTCOME NAME

Chemical and biological characterization of the ecosystems.1

Expected change in agricultural practices from farmers Better management of agricultural
and natural ecosystems complex.2

Environmental sustainability; Improved quality of life3

Contribution to understanding of interactions between human practices and natural
ecosystems; Enhanced stakeholders knowledge and understanding of environmental issues;
Better management of agricultural and natural ecosystems complex.

4

Increase knowledge about using native plants for conservation practices, such as providing
habitat for pollinators and other beneficial wildlife.5
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1.  Outcome Measures

Chemical and biological characterization of the ecosystems.

Outcome #1

2.  Associated Institution Types

● 1890 Extension
● 1890 Research

3a.  Outcome Type:

Change in Knowledge Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 4 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Lead contamination in soil, which is causing serious health problems for children.  The chemical
and toxic leachates, pathogens, biological organisms can negatively impact public health, ground
water, and streams. Water runoff from CAFOs contaminating  water quality of streams near
CAFOs.

What has been done
Started mapping and analyzing rock, mineral, and water samples from seven abandoned mines.
Identified potential soil controlling factors for greenhouse emissions from soil. Increased
knowledge of Pb behaviors and risks in soil ecosystem. Collected water samples near CAFOs, to
evaluate levels of E. coli, nitrogen, phosphorous and antibiotic drugs from animal waste.

Results
Increased understanding of greenhouse gas emissions from agricultural fields. Preliminary results
showed that the H3PO4 treatment effectively immobilized soil PB, thus lowering the risks to
human health, however more studies are needed. Extensive education given to members of the
target audience. Better management to improve water quality.

4. Associated Knowledge Areas

KA Code Knowledge Area
102 Soil, Plant, Water, Nutrient Relationships
112 Watershed Protection and Management
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123 Management and Sustainability of Forest Resources
136 Conservation of Biological Diversity
141 Air Resource Protection and Management
215 Biological Control of Pests Affecting Plants
216 Integrated Pest Management Systems

314 Toxic Chemicals, Poisonous Plants, Naturally Occurring Toxins, and Other
Hazards Affecting Animals

403 Waste Disposal, Recycling, and Reuse
511 New and Improved Non-Food Products and Processes
723 Hazards to Human Health and Safety

1.  Outcome Measures

Expected change in agricultural practices from farmers Better management of agricultural and
natural ecosystems complex.

Outcome #2

2.  Associated Institution Types

● 1890 Extension
● 1890 Research

3a.  Outcome Type:

Change in Action Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 3 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Understanding greenhouse gas emissions from agricultural fields and devising strategies to
mitigate these gases.  Deterioration of water quality due to runoff from CAFOs. Conservation and
protection of native plants and other natural resources help to protect watersheds, which results in
cleaner water, air, soil, and healthier and safer environments

What has been done
Field collections from agricultural fields, pastures, and forests in Central Missouri to identify
potential soil controlling factors for greenhouse gas emissions from soil. Water sample collections
to determine level of E.coli, nitrogen, phosphorous, and antibiotic drugs. Through field days,
conferences, seminars and other events, awareness has been increased about the importance of
protecting natural resources.
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Results
Better understanding of greenhouse gas emissions and a new approach to measure these
emissions from fields, pastures, and forests.  Education for stakeholders to alter agricultural
practices to reduce emissions from agricultural fields.  Better management practices to improve
water quality.
There are positive changes associated with the Native Plants Program, Native Pollinator
Program, and the restoration of warm season grasses, but they are too hard to measure at this
time.

4. Associated Knowledge Areas

KA Code Knowledge Area
102 Soil, Plant, Water, Nutrient Relationships
112 Watershed Protection and Management
123 Management and Sustainability of Forest Resources
136 Conservation of Biological Diversity
141 Air Resource Protection and Management
215 Biological Control of Pests Affecting Plants
216 Integrated Pest Management Systems

314 Toxic Chemicals, Poisonous Plants, Naturally Occurring Toxins, and Other
Hazards Affecting Animals

403 Waste Disposal, Recycling, and Reuse
511 New and Improved Non-Food Products and Processes
723 Hazards to Human Health and Safety

1.  Outcome Measures

Environmental sustainability; Improved quality of life

Outcome #3

2.  Associated Institution Types

● 1890 Extension
● 1890 Research

3a.  Outcome Type:

Change in Condition Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 1 0
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3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Lead contaminated soil and contamination from runoff associated with abandoned mines and
CAFOs.  This is a health risk for those who live in and near contaminated sites.
Participants in field days, seminars, and workshops were introduced to conservation practices.

What has been done
Risk reduction of lead (Pb) contamination is soils and lands through in situ phosphate treatment of
contaminated soil. This helps re-establish vegetation cover to protect human and environmental
contamination.  Water samples from streams near CAFOs.
Native Plant gardens are under development for education and to provide a relaxing atmosphere
to improve quality of life.  Also these plants could provide a specialty crop for small farmers or
producers.

Results
Reducing the health and ecological risks associated with Pb in soil ecosystem. Sustaining natural
resources and improving environmental quality and quality of life.  Better management practices.

4. Associated Knowledge Areas

KA Code Knowledge Area
102 Soil, Plant, Water, Nutrient Relationships
112 Watershed Protection and Management
123 Management and Sustainability of Forest Resources
136 Conservation of Biological Diversity
141 Air Resource Protection and Management
215 Biological Control of Pests Affecting Plants
216 Integrated Pest Management Systems

314 Toxic Chemicals, Poisonous Plants, Naturally Occurring Toxins, and Other
Hazards Affecting Animals

403 Waste Disposal, Recycling, and Reuse
723 Hazards to Human Health and Safety

1.  Outcome Measures

Contribution to understanding of interactions between human practices and natural ecosystems;
Enhanced stakeholders knowledge and understanding of environmental issues; Better
management of agricultural and natural ecosystems complex.

Outcome #4

2.  Associated Institution Types
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● 1890 Extension
● 1890 Research

3a.  Outcome Type:

Change in Knowledge Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 4 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Educating stakeholders and target audience about the relationship between soils and soil
properties to reduce greenhouse gas emissions. Contamination of soil, groundwater, and streams
by lead concentrations, abandoned mining operations, and runoff from CAFOs.

What has been done
Numerous workshops and presentations were given to help educate the target audience.  Tests
were conducted to evaluate in situ phosphate treatment of contaminated soils.  Samples were
taken from abandoned mines and one stream for further analysis to help determine level of
contamination and impacts to ground water.

Results
The overall results, so far, is a better understanding of the relationship between soil properties
and greenhouse gas emissions. More of the target audience has been informed about
environmental issues and the complex interaction between natural ecosystems and human
practices.  Better management practices and conservation practices.

4. Associated Knowledge Areas

KA Code Knowledge Area
102 Soil, Plant, Water, Nutrient Relationships
112 Watershed Protection and Management
123 Management and Sustainability of Forest Resources
136 Conservation of Biological Diversity
141 Air Resource Protection and Management
215 Biological Control of Pests Affecting Plants
216 Integrated Pest Management Systems

314 Toxic Chemicals, Poisonous Plants, Naturally Occurring Toxins, and Other
Hazards Affecting Animals

403 Waste Disposal, Recycling, and Reuse
511 New and Improved Non-Food Products and Processes
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723 Hazards to Human Health and Safety

1.  Outcome Measures

Increase knowledge about using native plants for conservation practices, such as providing habitat
for pollinators and other beneficial wildlife.

Outcome #5

2.  Associated Institution Types

● 1890 Extension

3a.  Outcome Type:

Change in Knowledge Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 {No Data Entered} 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Extension specialists work with small farmers, producers, and landowners. Along with educators
such as Master Gardeners, Master Naturalists, and teachers interested in ecology, biology, and
conservation.

What has been done
Native plant and native pollinators workshop introduced the idea of using native plants as habitat
for beneficial insects.

Results
Several participants have offered workshops about native pollinators in their own regions.
Awareness about native pollinators has been increasing steadily. Partnerships between Lincoln
University and other organizations have occurred as a result of this workshop. Additional
workshops of this nature are planned.

4. Associated Knowledge Areas

KA Code Knowledge Area
102 Soil, Plant, Water, Nutrient Relationships
112 Watershed Protection and Management
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V(H). Planned Program (External Factors)

External factors which affected outcomes
● Natural Disasters (drought, weather extremes, etc.)

● Appropriations changes

● Public Policy changes

● Government Regulations

Brief Explanation

         These factors could have impacted outcomes, but in the past year there were few external
factors that did hinder the projects. The economy is always an issue, as joblessness, in certain areas
is more prevalent and creates anxiety and tension among families and communities.
        There were some problems to reach out to Hispanic audiences because of immigration issues,
as many people either do not have legal documents or have relatives who are illegal.  There is a
false idea that Universities are governmental organizations that will report illegal immigrants to
authorities.

V(I). Planned Program (Evaluation Studies and Data Collection)

1.  Evaluation Studies Planned

● Before-After (before and after program)

● During (during program)

● Time series (multiple points before and after program)

● Comparisons between program participants (individuals, group, organizations) and non-participants

Evaluation Results

         Progress is being made in the areas of greenhouse gas emissions , along with testing and
evaluating lead contaminated soils and runoff from abandoned mining operations and the potential
for ground water contamination from CAFO runoff.   There is extensive interest in using native plants
as pollinators for beneficial insects.  Farmers and horticulturists recognize the benefits of using native
plants both as pollinators and as a special crop subsidy.

Key Items of Evaluation

         Overall, the stakeholders were very receptive to the studies that are designed to provide
healthier living conditions for their families.  People are aware of the environment and understand the
need to study and document runoff from abandoned mines and CAFOs. 
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