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Where?

e Southeastern Coastal

Plain

= Suwannee River Basin
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Suwannee River Basin

* Representative of
Coastal Plain
ecoregions

e 60% in Georgia,
40% in Florida

* Prioritywatershed

* LREW

UNIVERSITY



Little River Experimental Watershed

e 334 km? (82,500 ac)

e USDA-ARS regional
experimental
watershed

e Established in late
1960s

o 5th grder stream

A Stream Gauding Station

B 't'.'-P' Fy % “,.r.
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LREVV Impairments

» Vlain stem

« jow DO

» [ributaries

oW D) Tecal colliormyand sediment
* llypical of Impairments/ infGoastal Liain
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LREW Landcover

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

* Most pasture land used for cow-calf
OpPErations L

e Remainder of the watershed in upland pine
forest

= poth natural regeneration andipine plantatlon
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| REVV Landcover

S oresiedpananianeas

= natural regenerauon

* Some landcover changes from 1970 to
2005

* MInor increases In suburban
gevelopment




[ Urban

Pecan

Water/Wetland

Forested
Crop




Landsat Landcover in 1998

Landcover Percentage of Area
Urban 2.7

Pecan 0.5
Mature Deciduous 35.5
Mature Planted ' Pine 20

Mixed Deciduous and Pine 5.2

Young RlantediPine 0.3

water 1.4 g
Wetland 9.1
Eorested Wetland 2.8

Crop 24.7
pPasture
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LREW Cropping RHistory
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* Middle 1970°s — major crops, rougnly. in
prderoiiacreade

= ColI;, Soyeans; peanuts; serghums; tonacco)
dliid Vegetanies

= no 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 increasing

* No soybeans grownin theiwatershedfover the
past few years |
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USDA Conservation Practices
e 1970s

= terraces on highly‘erodibieland

= drainage of wet field marginsi(typically less than 10
acres) throughithe early 1960s

e 1980s and 1990s

= continued installation o' terraces
. more emphasis on grass Watenways anu CoOVER Crops

= Conservation Resenve Rrogram (CRE)

UNIVERSITY




USDA Conservation Practices

e |Late 1990s — present
= putrient management
= manure management
= conservation tillage(cotton)
= COVEN Crops P
« filter strips |

= farm ponds

UNIVERSITY
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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;



e 8 nested watersheds
with v-notch weirs

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

 continuous hydrologic
record since 1974

* mostly continuous
water quality record
since 1974

A Stream Gauding Station . oy
— Watershed Boundary - ; u “ Iv E n s ' TY







30-Year Hydrologic & Water Quality Record

Flow | ' ' | NH4-N | NH4-N | NO3-N | NO3-N | TotN | TotN = TotP | TotP = OrthoP | OrthoP |
Sample | Sample | Depth Flow | ClConc | Clload | Conc Load Cone Load Conc Load Conc Load Conc Load
Date Type  (mm) (m"3)  (mo) (kg)  (mgl) (ko) | (mgl) (kg) (mgl) (kg) @ (mgl) (k) (mgl) (k) | Remarks
B/6/2003 AFCR 1626 545141 73 974 002 109 0.0 49 088 4792 040 2470 001 B
5/5/2003 AFCR | 1016 335364 73 2445 0.02 6.7 0.01 30 083 2948 0.40/ 1335 0.01 34
5/5/2003 AFCR | IU.?B?: 254?54f 1.3 1930/ 0.02 53 0.01 24/ 0.88 2327 040 1054 0.01 2.6/
B/5/2003 AFCR | (0686 22?442_. 73 1658 0.02 4.5 0.0 20 088 1999 0.40 905 0.01 23|
552003 AFCR 0 787 266613 73 1944 0.02 53 0.01 24 088 2344 040 1061 0.01 27|
52003 AFCR 0 889 2989[]3: 13 21?9' 0.02 6. UIZ 0.01 21 088 2627 040  119.0 0.01 3 D;
5!5!2[][]3 AFCR 0. ?'BTj 261084 13 1903 0.02 5.2| 0.01 2.3| 088 2295 040 1039 0.01 26
5!1:1J2[][]3 AFCR - 0737 242611 139 2875 0.05 12.1 0.01 19 0.25 60.9 0.38 924 0.03 7.3|
5.{1I4J20[]3.,QFCR | .U 610 206278 119 444 005 103 001 1.7| 025 51.8 0.38 ?8 Ei. 0.03 6.2
BM4/2003 AFCR 0457 151840 1.9 1799, 0.05 76 0.01 1.2] 0.25 38 1] 0.38 57, - 0.03 46
 514/2003 AFCR .[] 3300 107482 1.9 1274/ 0.05 54 0.01 0.9 0.25 270 0.38 41.0 0.03 32|
 5M14/2003 AFCR ~ 0.229) 77706 11.9] 921 0.05 3.9| 0.01] 0.6 0.25 195 0.38 296 0.03 23|
5/14/2003 AFCR 0152 53509, 19 634 0.05 21| 0.01 04 0.25 13. 4 0.38 204 0.03 16
514/2003 AFCR | []1[]2; g6z 1. 9 434 0.05 18 001 0.3 0.25 9.2 0.38 13..3: 0.03 1.1
514/2003 AFCR | 0.076 25323 1. 9 300 0.05 13 0.01) 02 0.25 64 0.38 9.6 0.03 _U b
5!1t1J2[][]3 AFCR . (].[]5_1_ 18497 11 9 218 0.05 09 0.01 0.1 0.25 4 3 0.38 7.0 0.03 []_.Ef
5!2?!2[][]3 AFCR 0051 15145 .12 7 192 007 11 0.00 00 112 .1? U; 037 5. Ei.' 0.02 0.3
: 5!2?{'{_2[][]3 A_FCR C 0051 13090 12.7] 166 0.07 0.9 0.00, 0.0 112 14.7 0.37 48 0.02 0.3
 B/27/2003 AFCR.~ 0.025 10912 12.7| 139 0.07 08 0.00 0.0 1.12| 12.2| 0.37 4.0 0.02 0.2
BI2TI2003 AFCR | 0.025 6430 127 108, 007 0.6 0.00 0.0 1.12) 95 037 31 0.02 0.2
BI2TI2003 AFCR. 0.025 6997| 12.1| 89 0.07 0.5 0.00 0.0 1.12| 78 037 26 0.02 0.1
5/27/2003 AFCR ~ 0.025 7267 127 92| 007 05 000 00 112 8.1 037 27 0.02 0.1
5/27/2003 AFCR ~ 0.025 6802 127 86 0.07 05 0.00 0.0 112 76 037 25| 0.02 0.1
5/27/2003 AFCR ~ 0.025 7218 12.7| 92| 0.07 0.5 0.00 0.0 1.12| 6.1 0.37] 26 0.02 0.1
5I27/2003 AFCR  0.0a1 20992 127 267| .[J 07 15 000 00 112 .U 37| [ .'r': .D 02 04
CBIZTIR003AFCR 0 152. 52236 127 663 0.07 4 T: 0.00 01 112 8.5 0.37) 1_9.2_ 0.02 1.0
~ B/27/2003 AFCR .[] 610 200798 127 2550 0.07 | 0.00 0.4 1.12| 9| 0.37 3.7 0.02 40|
BI2T12003 AFCR 1143 379258 127 4817 0.07 5 0.00 0.8 1.12 8 037, 1392 0.02 7.6
5/27/2003 AFCR 0.787 265830 12.7| 3376/ 0.07) 6| 0.00/ 05 112 | 0.37| 97.6 0.02 53|




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

50-Year NO;-N Concentrations at station 5
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) mr)«m an| forest buirerstert Voluntariy.
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Impact onwater quality thanrsoeme

practices Installed under USDA ¢

Shiare programs:
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Cumulative Effects Analysis (CEA)

* Recommended by the President’s
Council on Environmental Quality

(CEQ)

“CEA alllewsranaly/sis teo detemmine the
cumulatverenvirenmenial censSeqUENCES oif
actions by delimeating thercause-and=efeci *
iellatienships betweerRrmultiplerachiensiand
e reseuUrceS, eEcCoSyStems, anaiuimEn
commUuURItIeS off CenCEr -

(CEQ, 1997)
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CEA — Conceptual Model

 Build a Conceptual Model to:

= determine the cumuiative water quality,
consequencesioffconsernvation
practices

_IINIV!RSITY




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 o' conservationpractices

U'ﬁIV!RSI'rv




Impiement Conceptuallivioael

* STELLA — processimogdel

" WVWW. JS:‘:‘S\/EJE&‘HJSJCOHJ.

2 GISHeragdregaterancwvisualize
* SVWWAT and RENIN to test findings

* Recruiting Post-Doc



http://www.iseesystems.com/

Thank youifor your attention !!

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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