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Suwannee River Basin

Coastal Flain Physicaraphic Frovinge

* Representative of
Coastal Plain
ecoregions

* 60% in Georgia, 40%
In Florida
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Little River Experimental Watershed (LREW)

« 334 km? (82,500 ac)

« USDA-ARS regional
experimental watershed

% ' é . Established in late 1960s

ﬁ{ " '?5& e 5t order stream
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LREW Impairments

« Main stem
> IOW DO

Tributaries

» low DO, fecal coliform, and sediment

Typical of impairments in Coastal Plain

* No point sources
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LREW Landcover

 Agricultural land 36% to 54%
» Row crops — 31% to 41%
» Pasture — 15%

» Most pasture land used for cow-calf operations

« Remainder of the watershed in forest
» pine plantations

» forested wetlands

The University of Georgia




Landsat Landcover

B Urban

Pecan

I Forested

B Water/Wetland
[ Crop

Pasture




Percent of Total Crops

LREW Cropping History

1995 1996 1997 1998 1999 2000
Cotton 54.1 55.8 59.7 57.1 61.5 64.5
Peanuts 43.6 39.7 36.9 34.8 38.5 34.7
Corn 2.3 4.5 3.4 8.1 0.0 0.7

« While small, vegetable acreage is increasing

* No soybeans grown in the watershed over the past few
years

The University of Georgia




USDA Conservation Practices

* 1970s

» terraces on highly erodible land

» drainage of wet field margins (typically less than 10 acres)
through the early 1980s

 1980s and 1990s

» continued installation of terraces

» more emphasis on grass waterways and cover crops

» Conservation Reserve Program (CRP)




USDA Conservation Practices

« Late 1990s — present
» nutrient management
» Manure management
» conservation tillage (cotton)
» COVer crops
» filter strips

» farm ponds

The University of Georgia




Objectives

To evaluate the effects of past and potential
conservation practices on water quality in a coastal
plain watershed;

To evaluate social and economic factors influencing
implementation and maintenance of these
conservation practices; and

Train and educate stakeholders about these issues
and the effects that their actions have on watershed-
scale water quality.
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LREW Conceptual Model
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LREW Conceptual Model
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Multi-Criteria Decision Analysis (MCDA)

e Criterium DecisionPlus 3.0

» helps users make complex decisions among
alternatives involving multiple criteria

» calculates which alternative best meets the decision-
maker's criteria

» how likely that alternative is to be truly the best choice
in the face of uncertainty

The University of Georgia




NRCS Conservation Practices

Code

—_—

© o N O aa M~ W N

+ Conservation Practices (All possible in LREW)

v Conservation Cover

! Contour Farming

v Cover & Green Manure Crop

! Field Border

v Filter Strips

! Forest Site Preparation

, Forest Stand Improvement

y Crassed Waterways

| Grazing Management

v Heavy Use Area Protection

L Irrigation Storage Reservoir

v Irrigation Water Management

. Nutrient Management

v Pasture & Hayland Management

. Pasture & Hayland Planting

i Pest Management

Pest Management

Code

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

+ Conservation Practices (All possible in LREW)

. Pond
, Prescribed Grazing

| Residue Management, No-Till & Strip-Till

v Residue Management, Seasonal

, Riparian Forest Buffer

v Silvopasture Establishment

|, Stream Crossing
X Streambank & Shoreline Protection
i Strip Cropping (contour)

s Terrace

v |ree Planting

! Tree/Shrub Establishment

v Irees - Already Established

X Use Exclusion

v Waste Storage Facility

Water & Sediment Control Basin
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|  GoalLevel | Farmer's Objectives

| Criteria | Conservation Practices |

[Maintain land stewardship

]Manimize operational profitability

Minimize capital costs

}-T —|I'u'lanimises program start-up support

[Prioritize CPs F——JAssure feasability

IMitigate risk

IIncrease long term asset value

'|I'u1inimize management requirements

L lIncreases air quali

o nothing

| ncreases crop income

Obtains annual program support dollars AResidue management |

Reduces practice maintenance costs

Hﬂetluces capital expenditures

Supported by conservation professionals

Proven on similar farms AHutrient management |

LISupported in literature

FHecessary human resources available

Experienced with similar CPs

LCompatible with bio and agro conditions

L Meets program requirements
[ Trust of Government -

L lCrop insurance available

L [Price support available

[_Practice insurance available (1)
HIncreases water storage

Increases Income stability

Reduces regulatory risk

e —————
(-{Short contract duration
& lincreases irrigation acreage 18
g L (ST R L . ({1
(—Increases land productivi . J'H-I-; Tree planting

Requires scheduling

t|uires vendor

HSimple to apply




Expert Panel

* Natural Resource Economists
» Leonard Shabman (Resources for the Future)
» Michele C Marra (NC State)
» Jimmy Bramblett (NRCS - Georgia State Office)

* Modelers / Water Quality Specialists
» Rafael Munoz-Carpena (Florida)

» Mark Risse (Georgia)
» Regulatory Agencies

» Rob McDowell (Georgia Environmental Protection Division]
~ Bill Ainslie (EPA Region V)

 Natural Resources Conservation Service
» David Ferrell (District Conservationist)

» Mary Leidner (District Conservationist)
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Refined Model

| GoalLevel | Farmer's Objectives | Criteria | cConservation Practices |

Visual aesthetics

Habitat quality
[Maintain land stewardship 6. Erosion Control
5. Water quantity : Dt 7P nothing
Water quality

4. RBeduces operating costs

Maximize operational profitability 3. Uniform yields Residue management |

Obtains annual program support dollars

&M Practice maintenance costs

Minimize capital costs 2. Maximises program start-up support Hutrient management |

1. Reduces capital expenditures

Supported by conservation professionals
Assure feasability Proven on similar farms

Industry commercials sources

Experienced with similar CPs

Prioritize CPs F

Increases water availability R Grass waterways |

Mitigate risk Increases Income stability

Reduces regulatory risk

ncreased property value reates lasting infrastructure I Tree planting
1 1 rty val 8. Creates lasti Wrastruct ’."j T lant
Soil productivity o

Requires scheduling

‘|I'|.|'Iinimize manadgement requiremenmnts T. Requires vendor

Signing documents
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2nd Option — NRCS CPPE

[CONSERVATION PRACTICE PHYSICAL EFFECTS WORKSHEET
STATE Ary FIELD OFFICE Arny DATE 1171200
7
FRACTICE: Filter Siip 393 Bageline Setting:
Approprate Land Usels): All Land Uses
RESOURCES, CONSIDERATIONS | PHYSICAL EFFECTS RATIONALE
AND CON
< 50IL - EROSION
ahest amn Hot Applicable Mot spplicable.
Wind Hot Applicabls Not applicable.
Ephemeral Gully Haot Applicable Mot apphcatile
Claggic Gully Mot Applicable Mot spplicable.
Sireambank Hot Applicable Mot applicatile.
Shoreline Het Applicable Mot apphcatle
Irrigation Induced Heutral Captures sediment i failwater
runoff but does not reduce
BTOFI00L.
Mazs Movement Not Applicahle Mot applicatile
Foad, Roadzides, and Construdion Hot Applicabls Mot apphicable.
Substantial ] Trespged erosion, increased
| hf d eosion, inczeas
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Goal Level | mgh Lewvel Considerations i Y

ISCHL B crsion

CHL - COMDTION

ATER - QUANTITY

ATER - QUALITY

FLANTS - SINTABILITY

PLANTS - CONDITICH

AIMALS - FISH AND WILIFLIFE

N
|1 AMIMALS - DOMESTIC
|

UMAN = ECONIMICS

UMAIN - CULTURAL

LUMAN — EHERGY

Each of 12 High Level Considerations
have 1 or 2 levels of Benefits / Impacts

#4 Field Borders

#13 Nutrient Management

#8 Grassed Waterway

#11 Irrigation Storage

Reservoir
_—
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Impacts and Benefits to Soll

High Level Considerations | | Benefits Impacts I Detailed Benefits iImpacts |

CHL-Er aegion I )
Shoreline b )
|I-p.'|'l-in|| Indue el -
ass Movement } )
ail, Boadsides, and Construction Sites b
ganic Matter Depletion I
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Contaminants: Andieal ﬁ.‘lﬂt amidl othved ﬂlgulkt =K
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Comnmnercial Fertilizer - P
Commercial Fertilizer - K
Residual Pesticides
g T aim 'Stﬂl‘l'n"-lﬂ Dwuluum
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Impacts and Benefits to Water

High Level Considerations | Benefits Impacts I Detailed Benefits Impacts |

“f Reskual Pesticides

\ﬁamwe Trom Sediment Depostion

[WATER - GUANTITY nadequate Outlets

rretliciert Water wse o Innegated Land

nefficient Water use on Hon-lrvigated Land

ced Capacity of Conveyvances by Sediment 0}

|J ced Storage of Walel Bodies
cpuifer Owerdr aft

neulicient Flows in Water Courses

3
&
]
g
=
&
-3
z

armiful Levels of Pesticides
xcessive lutrients and Organics
i GIoumndleaten: weesshee Salinity
armiful Levels of Heavy Metals
miful Levels of Pathogens
[WATER - QUALITY armiul Levels of Petroleurn
miful Levels of Peaticides
neessive Hnients and 01 ganic s
weessive Suspanded Sediment and Tuorbidi
n Surface Water: weeasive Salinity
ariitul Levels of Heavy Metals
il Tenmper ature s
armiful Lesels of Pathogens
armiful Levels of Petroleum
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Impacts and Benefits to Air Quality, Plants
and Animals

High Level Considerations

Benefits Impacts Detailed Benefits Impacts

02 (Carbon Dioxide)
120 (Nitrous Oxide)
H4 (Methane)

Particulate Matter less than 10 MMD
Particulate Matter less than 2.5 MMD
Excessive Ozone

Excessive Greenhouse Gas:

YAIR - QUALITY

Amimionia (HH3)

Chemical Drift
Ohjectionable Odors
Reduced Visibility
Undesirable Air Movement
Adverse Al Tempenatine

JPLANTS - SIITABILITY

——Plants not Adapted or Suited

Productivity, Healbth, and Vigor

Threatened or Endangered Plant Species:

LANTS - CONDITION

fﬁhm Species Listed or Proposed for Lis
eclining Species, Species of Concern

Hoxious and Invasive Plants

Forage Ouality and Palatability

WilcHine Hazard

Inadequate Food

Inadequate Cowver Shebter

Inadequate Water

[ANIMALS - FISH AND WILDL

Inaclequate Space

Habritat Fragmentation

Imbalance Among and Within Populations

Threatened and Endangered Fish and Wildlife Sndﬁish and Wildiife Species Listed or Prop

eclining Species, Species of Concern

Inadequate Guantities and Ouality of Feed and Forl

[ANIMALS - DOMESTIC

Inadequate Shelten

Inadequate Stock Water

Stress and Mortality

I BN ] -

[Land - Change in Land Use 1

L AV %% %% %% %2%2%2%32%55% %

VNP NV NV NP NV A7 NP X N PP NP NP P NP NP NP P NP NP PN
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Impacts and Benefits to Humans

[ High Level Considerations || Benefits Impacts

\l‘lhlﬁttnad and Endangered Fish and Wildiife Spe

Inadequate Guantities and Cuality of Feed and For
ANMALS - DOMESTIC Inadequate Shelter
Inadequate Stock Water
Stress and Mortality
JLand - Change in Land Use
Land - Land in Production
| Capital - Change in Equipment
Capital - Total Investment Cost
apital - Annual Cost
Capital - Credit and Farm Program Eligibility
[HUMAN — ECONOMICS Labor - Labor
Labor - Change in Management Level
Risk - Vield
Risk - Flexibility
Risk - Timing
Risk - Cash Flow
‘{Profitability - Change in Profitability
HUMAHN - CULTURAL I—[Cl.ltul al Resources and’or Historic Properties Pr

’Wﬁhpleﬁm of Fossil Fuel Resources
Underutilization of llon-Fossil Energy Resources
AV Y 2V AN oV oV AoV AV AV AV AV AV AV AV AN
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Assigning Welights to These Factors

 Elicit farmers’
ranking (importance,
weight) of each

#4 Field Borders

#13 Nutrient Management faCtOr
\ » Critical
#8 Grassed Waterway ]
— » Very important
#11 Irrigation Storage > Important
Reservoir .
B » Not important

The University of Georgia




Example prioritization results with each of 12 High Level Considerations
assigned equal weight (didn’t know any better)

Contributions to Prioritize from Level:High Level Considerations
I HUMAN - CULTURAL
] PLANTS - SUITABILITY

[l PLANTS - CONDITION
B ANIMALS - FISH AND WILDLIFE

[] SOIL-Erosion

[l SOIL - CONDITION
#8 Grassed Waterway 412
B AIR - QUALITY

. HUMAN — ECONOMICS

[l HUMAN - ENERGY
11 lrrigation Storage Reservoir 436 B WATER - QUANTITY
B ANIMALS - DOMESTIC

0.0 0.1 0.2 0.3 0.4 05 06 0.7
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3rd Option — Concise Prioritization Model

Goal Level

Decision Criteria I Conservation Practices (CPPE &) I

Decrease in principal™s hours

Capitol Costs

Reduce O & M

Increased Crop Yields

[Prioritize CPs

Eeduce Risk to Crops

Improwve Soil Condition

Reduce Erosion

Enhance Aesthetics

Assured of Feasability

The University of Georgia




Deciding on Which Model to Select

Goal Level I Decision Criteria I CP Prioritization Models I

supports objectives of CEAP

Comprehensive study of decision criteria =y Fefined Expert I'u'l-u:-{leﬁ

Can bhe driven from GIS data

|Sele-[:t CP model Provides insightful analysis for farmer

ik
<—3[CPPE model h
o

Reflects a farmers thinking when prioritizing CPs

L7F A oncise model b

Amenable to conjoint analysis

Based on comparable ratings data

Can be realized in current budget

The University of Georgia




Assigning My Weights

supports objectives of CEAP
LComprehenszive study of decizian
LCan be driven from GIS data
Frovides inzightful analysis for Farmer
Feflectz a farmers thinking when
Armenable to conoint analysis

B azed on comparable ratings data

LCan be realized in current budget

Critical o
Irnportant o
e Impartant ]
Critical o
Critic:al o
e Impartant ]
Wem Important o
Critic:al -
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Results Based on My Weights

Contributions to Select CP model from Level:Decision Criteria

Refined Expert Model

Bl Can be realized in current budget

[] Amenable to conjoint analysis
Il Can be driven from GIS data
Concise model [ ] Based on comparable ratings data
[l Provides insightful analysis for farmer
[] supports objectives of CEAP

. Reflects a farmers thinking when prioritizing CPs

CPPE model [ Comprehensive study of decision criteria

0.0 0.1 0.2 0.3 04 05 06 0.7
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Next Steps

Complete model selection

» may develop Concise Model even if it isn’t top choice

Farmer panels / interviews to develop weights
for criteria of chosen model(s)

Farmer validation

Use for developing alternative conservation
practice scenarios for SWAT modeling

The University of Georgia




Thank you for your attention !!

For more information:

Dr. George Vellidis

Biological & Agricultural Engineering Dept.
University of Georgia

Tifton GA 31793-0748

voice: 229.386.7274 fax: 229.386.3958

e-mail. yiorgos@uga.edu
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