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Objectives

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

e To evaluate social and economic factors
influencing implementation and maintenance of

tHESECONSEIVationIPlaClicESAG d
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ssirainfandieducaterstaken o)t ersiaioul; ﬂpese
issues and the effects that their actlons .ave on
watershed-scale water quality: '




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 ’

e Train and educate stakeholders about these |s_;ﬂres andithe




Where?
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Suwannee River Basin

2 SEREpreseniativeor:
N g CoastallRlain
| ecoregions

s 607 In Georgia;
40% in Florida

* Priority watershed

LREW




Little River Experimental Watershed

e 334 km? (82,500 ac)

e USDA-ARS regional
experimental
watershed
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LREW Impairments

e Main stem
= low DO

e Tributaries

= Jow DO, fecal coliform; and sediment »

d

s Typical of impairmentsinGCeastal Plain
* No point sources =i
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LREW Landcover

During late 1970s (windshield surveys)
= Agriculturallandi=36% to 54
= Row crops — 31%: te 41%

* Most pasture land used for cow-calf
OpPEnations 4

.

* Remainder of the watershed in upland pine
forest A
= hoth naturalfregeneration’and pine p‘l'“_tion

-




LREW Landcover

 Forested riparian areas

= pnatural regeneration

* Some landcover changes from 1975 to
2005
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e Minor increases in suburban
development e
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LREW Cropping History

* Important changes — decrease In corn
acreage and an increase In cotton

* Middle 1970°s — major crops, roughly. in
order of acreage

= COrn, Soybeans; peanuts; soerghum; tobacco;
andivegetables

= nNo cotton




LREW Cropping History

Percent of Total Crops

1995 | 1996 | 1997 | 1998 | 1999 | 2000
Cotton 94.1 990 59.7 | 571 61.5 | 64.5
Peanutsi| 435.6 39.7 36.9 | 34.8 | 38.5 | 34.7
Corn 2.3 4.5 3.4 8.1 0.0 il0.7

* While small, vegetable acreage.is in.creasing

* No soybeans grown In the watershedmver the
past few years T




USDA Conservation Practices




USDA Conservation Practices

 Late 1990s — present
= putrient management
= manure management
= conservation tillage(cotton)
= COVEl Crops p

= filter strips

= farm ponds
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Pract

on

historical

e Available —

database within LREW

for 1985

2005

= entered inte)GIS
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Riparian Forests
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Nutrient Retention by a Forested Riparian Buffer

VWaiter NUHERISNKG/EZR
[Position (me/year)
NOZ-N | NH,-NC | TRNE SN cl |POP| TP

Originaliretal Entenng 28,875 | 30.71 | 16.40 | 108.42 | 139.13 | 315.1 | 12.01 20).97
Orgmal etal Ceaving 221125 5.15 9,90 8673 | 43,66 | 240.2 O 2 5.41
Diiference (I =) 4,430 | 2555 1041 69.69| 9525 | 75.16 SHlL/ 15.56
Percent Retention 15.34| 83.22 | 6347 | 64.28/| 68,46 22060 W3, 06 (e, 2
Jjetal Ceaving 2)0)217/ 6.77 7,66 50.84| 57.61| 315.4 2425 7.104
Difference A2 28,94 8.53/| 57.58 | 8i.52 0,0 7.7 fiERr
Parcari Hetarijor] -0.60 | 77.97 | 52.04| 5811 [5EH50 0.0 | 64.64 | 66.14

Vellidis G., R. Lowrance, P. Gay, R.W. Hill, and R.K. Hubbard. 2004. Nutrient transport in a

restored riparian wetland. Jourmnal oif Envirenmenital @ualiity 32(2)7 11 =726;



Hydrology & Water Quality

e 8 nested watersheds
with v-notch weirs

e 334 km? (82,500 ac) at
Station B

SR contnuBUsSHydrologic
record since 1974«

* mostly continuous
water quality record
since 1974







30-Year Hydrologic & Water'Quality ikecord

Flow MH4A-M - NH4M 0 NO3-M | NOIN | Tot-N Tot-N Tot-P Tot-P | OrthoP | OrthoP
Sample | Sample | Depth Flow | ClConc | Clload | Conc Load Cone Load Conc Load Conc Load Conc Load
Date Type {mm) (m*3) (mg/L) (k) (mg/L) (kaq) (mg/L) (kq) (mg/L) (ki) (mg/L) (kaq) (mg/L) (kg) | Remarks
/62003 AFCR 16260 A45141 73 3974 0.02 10.9 0.01 49 0.88 4792 0.40 217.0 0.01 KA
5/6/2003 AFCR 1.016) 335364 73 2445 0.02 6.7 0.01 a0 0.83 294 8 0.40 1335 0.01 34
5/5/2003 AFCR 0.787| 264754 7.3 1930 0.02 53 0.01 24 (.88 2327 0.40 105.4 0.01 2.6
5//2003 AFCR 0686 227442 7.3 1658 0.02 45 0.01 20 0.83 199.9 0.40 905 0.01 2.3
5/5/2003 AFCR 0.787| 266613 7.3 1944 0.02 53 0.01 24 0.83 234 4 0.40 106.1 0.01 2.7
5/6/2003 AFCR 0.889 298909 7.3 2179 0.02 6.0 0.01 2.7 0.88 262.7 0.40 119.0 0.01 a0
5/6/2003 AFCR 0.787 261084 7.3 1803 0.02 52 0.01 23 0.83 2295 0.40 103.9 0.01 26
5/14/2003 AFCR 0737 242611 119 2875 0.05 12.1 0.01 19 0.25 0.9 0.38 924 0.03 [
514/2003 AFCR 0610 206273 11.9 2444 0.05 10.3 0.01 1.7 0.25 51.8 0.38 78.6 0.03 6.2
5/14/2003 AFCR 0457 151340 11.9 1799 0.05 76 0.01 1.2 0.25 381 0.38 579 0.03 46
5/14/2003 AFCR 03300 107482 119 1274 0.05 54 0.01 04 0.25 27.0 0.38 410 0.03 32
514/2003 AFCR 0224 77706 11.9 921 0.05 39 0.01 06 0.2% 19.5 0.38 296 0.03 23
5/14/2003 AFCR 0152 53509 119 634 0.05 271 0.01 04 0.25 134 0.38 204 0.03 1.6
514/2003 AFCR 0102 36602 11.9 434 0.05 1.8 0.01 0.3 0.25 92 0.38 13.9 0.03 1.1
514/2003 AFCR 0076 25323 119 300 0.05 1.3 0.01 02 0.25 6.4 0.38 96 0.03 048
5/14/2003 AFCR 0.051 168497 119 219 0.05 09 0.01 0.1 0.25 46 0.38 7.0 0.03 06

5127/2003 AFCR 0.081 15145 12.7 192 0.07 11 0.00 0.0 1.12 17.0 0.37 5.6 0.02 0.3
512712003 AFCR 0.0 : I
o W TaT




Mean Daily Flow (cfs)
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NO,-N (mg L)

50-Year NO;-N Concentrations at station 5
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Hypothesis — Nitrogen

 Establishment of trees (under CRP)
on highly erodible crop land led to a
change in N transport from LREW
with larger decreases for watersheds
with higher levels of tree
establishment.




Hypotheses — Nitrogen

e Establishment of trees (under CRP) on highly
erodible crop land led to a change In N transport
from LREW with larger decreases for watersheds
with higher levels of tree establishment.

o Decreaseinicorniandincreasenns
cotton|productionieditoldecreasessin
N transport from LREW. =




Hypothesis — Buffers

* Riparian forest buffers left voluntarily
by farmers have a larger positive
impact on water quality than some
practices installed under USDA cost-
share programs.




Hypotheses — Buffers

* Riparian forest buffers left voluntarily by farmers
have a larger positive impact on water quality
than some practices installed under USDA cost-

share programs.

e Farmers have left RFBs for a wide
variety of reasons. ‘




Implementation

 Assess water quality effects of:
conservation practices at multiple
temporal and spatial scales in LREW

s Provide algeographiciprioritization
for future implementation in the
Watenshed anasimiaavalershess

‘.




Cumulative Effects Analysis (CEA)

* Recommended by the President’s
Council on Environmental Quality

(CEQ)

“CEA alllewsranaly/sis teo detemmine the
cumulative envirenmenial cenSeqUENCES O
actions by delimeating thercause-and=efeci *
iellatienships betweerRrmultiplerachiensiand
e reseurces, ecoSyStems, ane hum;n
communIties off CoNcern.= .

(CEQ 1997) e - o




CEA — Conceptual Model

 Build a Conceptual Model to:

= determine the cumuiative water quality,
consequences of: consenvation
practices




Wetland Restoration for Sediment Yield Reduction:

A Conceptual Model

Benefit of Wetland Restoration

for Sediment Yield Reduction

Marginal Change in Restored
Wetland Area per Restoration Dollar

Marginal Change in Total Downstream
Sediment Yield per Restoration Dollar

(dSY/d$)

T

Key

Indicator

Measurement
endpoint

Marginal Changé in Hydrologic

Response per Restored Wetland Area

Marginal Change in Sediment Yield per
Change in Hydrologic Response

(dRA/dS$) (dHR/dRA) (dSY/dHR)
Community Purchasing Restorabilit Headwater Floodplain Headwater Sediment| |Floodplain Sediment
Willingness Efficiency y Response Response Sources Sources
A A A A A A A
Presence of: Property Restorability Watershed Upstream Velocity; Upland Runoff; Channel Sources;
Watershed Value Yield; Runoff Flood Frequency; Unpaved Road Runoff; Upland Runoff;

Protection Activities; | | (reciprocal) Delivery; Interception Development Site Unpaved Road Runoff;

Conservation Runoff Runoff Development Site

Programs

watershed &
environmental
protection groups;
conservation easements;
protected areas

land cost
($/ha)

wetland
characteristics;
disturbance

Interception

precipitation;
topography,
permeability;
hydrologic
connectivity;
flow friction

stream order;

return period,;
structural modifications;
hydrologic connectivity

land use; RUSLE;
unpaved road density;

conversion rate

Runoff

total flow; bank materials;
channel slope; contributing
watershed area; sinuosity;
land use; RUSLE;
unpaved road density;
conversion rate

Vellidis et al., 2003. Prioritizing wetland restoration for sediment yield reduction: A conceptual model. Environmental Management 31(2):301-312.




Develop Conceptual Model

e Accumulate relevant information

 Panel of Experts

= biophysicaliinteractionsiinicoastaliplain
watersheds

' SOCIoeconomic factorsiinfivencing the:
adoption; implementationyano

maintenance: of' consevationipractices




Implement Conceptual Model

e STELLA — process model

» WWW.Iseesystems.com

* GIS to aggregate and visualize

* SWAT and REMM to test findings

-

* Recruiting Post-Doc



http://www.iseesystems.com/

Thankiyouloeryour attention !! find

For more information:

Dr. George Vellidis

Biological & Agricultural Engineering Department
University of Georgia

Tifton GA 31793-0748

voice: 229.386.3912 fax: 229.386.3958

e-mail: yiorgos@uga.edu
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