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1. Introduction

The purpose of this project was to evaluate the effectiveneassefliment treatment product
(Gator Guar)l supplied byGator Guard Environental Products Incat the San Diego State
University, Soli Erosion Research Laboratofijhe sediment treatment product wegaluated on

a tilting il bed using overhead rainfall simulatorBroduct effectiveness was determined by
comparing product perforance to results from experims with no treatment producthe
following sections describe the SERL facilities, experimental design, and product results.

2. Soil Erosion Research Laboratory

SERL is fully equipped to implement or design a suite of sodien and related environmental,
hydraulic or hydrologic experiments including sample analyses. The following highlights the
tilting soil testbed, hydraulic flume, rainfall simulators anater treatrant systemThe soil test

bed is a 3n wide by 10m long metal frameestingon a series of pivots locatedthe lower end

of the bedand is supported by two hydraulic cylindersar the upper end of the békhese
telescopic cylinders extend to tilt the test bed from its horizontal position to a maximdv 2H:
slope gradientThe sides and ends of the soil test bed are construétsteel framsupported 1

cm (0.4in) thick Plexiglas that allows ambient light onto the soil surface, and facilitates viewing
of the effects of rainfall impact and runoff. Thedlotisable surface area of the soil bed is 3 m
wide by 10 m long, but during testing only a portion of the treated bed, 2 m wide by 8 m long, is
generally delineated for evaluatidsy the use of plastic edgindgrunoff and sediment are
collected at the toef the slope by a metal flume.

Rainfall was applied to the soil bed using a Norton Ladder Rainfall Simulator, developed at the
USDA-ARS National SdiErosion Research LaboratorSERL uses two sthead simulators
installed above the bed to uniformly apjpisecipitation over the entire plot area. Eachistad
simulator is a sel€ontained unit that includes six spray nozzles each with a dedicated pressure
gauge, drive motor, oscillating meclism and sweep rate controlléFhe spray nozzles are
Veejet 8010 nozzles spaced evenly over the bed and 2.5 m above the soil surface. For uniform
intensity across the plot, the centers of the spray patterns from two laterally adjacent nozzles
meet at the plot surface. The simulators provide a 2.25 mm (0.09 in)murda diameter, a
nozzle exit velocity of 6.8 meters per second (22.3 fps), and a spherical drop with a soil surface
impact velocity approximately equal to the impact velocities of drops from natural rainstorms.
Rainfall intensity can be changed instar@ausly during operation. The maximum intensity is
approximately 160 mm/hr (6.3 in/hr). A full range of rainfall intensities can be achieved by
adjusting either one, or both of the following parameters: (a) the number of sweeps per minute
(spm) for the sy nozzles, ranging from 20 to 200 spm or (b) the water pressure within the
supply system (i.e., the flow rate to the spray nozzle). Each simulator has a system of valves that
allow internal water pressure to be adjusted from a low of 27.6 kPa (4 pshighb of 55.2 kPa
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(8 psi), with a typical pressure of 41.4 kPa (6 psi) providing a flow rate of approximately 14.7
Ipm (3.2 gpm) from each nozzle.

The water treatment system consists of a reverse osmosis unit, preceded by one activated carbon
vessel andwo softening vessels arranged in series (i.e. carbon/softener/softener). The system,
which is capable of producing 1,120270 liters per day (36600 gallons per day), also includes

a prefilter to remove particulates greater than 5 microns in sizentiagt escape the service
vessels.Treated water is stored in a 3,785 liter (1,0@G0) goolyethylene storage tanKhe

delivery of water to the rainfall simulators positioned above the soil test bed is by a pump
attached to hard plumbing and fleble hosesA key aspect of the Norton design is that unused
water from within the simulators is returnemthe holding tank for reus€&lexible plumbing is

installed to accommodate this return flow.

3. SedimentTreatment Product

Oneproduct Gator Guard (GG)wastested or5 E RL 6 s sdil fedt hed at g 3:1 slopsinga
design stornsimilar to the oneutlined in ASTM645999. Threereplicate testsvereconducted
using bare soiwith no treatment product3hreereplicate testsvereconducted usinghe Gator
Guad product Results from the product tests a@mbined andcompared to th@o treatment
results to determine product effectivendaghe Results sectigrthe three treatment experiments
(i.e., Gator Guard experimentme combined and referenced as Tremt Experiments (T).

3.1 Experimental Design

Simulated rainfalrunoff experiments were performed in SERIhd weresimilar to those
outlined in ASTM 645999 for the determination of erosion control blanket performance in
protecting hillslopes from raiafl-induced erosionThe primary modification was the rainfall
durations. An ASTM standard for slope interrupter type BMPs is currently in review and states
that the simulated rainfall shall be 2 in/hr for 20 min, followed by 4 in/hr for 30 min, folldwyed

6 in/hr for 30 min compared to the blanket ASTM which states 20 minutes for all rainfall rates

The experiments were performed on SERilting soil bed at a 3:1 slope usitgpical southern
California topsoilsievedto 2 inches.The particle size digbution for the soil used in all
experiments is shown figurel. Based on the USDA textural classification system, the test soill
is Loamy Sand (approximately 85% sand, 14% silt, and 1% clBly® soilwas purchasé&om
Al-Soils in San DiegoCA. The &periments were performed on a test area 2 metershyi@e
metes in length. Runoff from the test area was directed into a flume and collected at the outlet.
Prior to each test, wetted soih the bedwvasremoved to expose untested soild additional @il
wasadded to maintain a consistent bed height addedsoil wasmoisturized, tilled and hard
compacted to uniform consisten@ior to testing, the surface of the compacted wa# loosely
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raked to add surte roughness to the bare sdtor the teatment experiments, the products were
installedbased on manufacturer recommendations

Simulated ainfall consiséd of an initial intensity of 2 in/hr (51 mm/hr) for 20 minutes followed
by 4 in/hr (102 mm/hr) foBO minutes and then the peak intensitysan/hr (152 mm/hr) foB0
minutes Once a simulation beginall runoff was collected at the downstream (toe) end of the
flume in a container with anown stagesolume relationshipWhile rainfall was simulated for
80 minutes, runoff did not occur tihthe soil bed was saturate@nce runoffoccurred runoff
samples were collected and runoff voluemeererecorded every minutes.The runoff volume
during each3 minute interval plus the volume of the collected water samn@s used to
determine the avege volumetric flow rate for eacB minute interval.Each sample ®as
measured (volume) and driedan overto determine the weight afry sediment in each sample.
The initial volume of eachiunoff samplewas then usedo determine the average sediment
conentration (md) for each 3-minute interval during the runoff periodlhe measured
volumetric flow rates and calculated sediment concentratie@rs then used to determine the
total runoff (volume) and dry sediment (weight) collectddte, due to the -Bhinute sampling
interval, the total experiment lasted 81 minutes.

3.2 Runoff and SedimentResults

Six experiments were performed: three fartreatment T) andthree for treatment (T)Tables
1-15 and Figures2-17 summarze the results fronthe six expeiments. Appendix A provides
photographs foeach experiment at times 0, 9, 18, 27, 36, 45, 54, 63, 72 aminBies.At 80
minutes, the no treatment experimentsulted in a meanpeak runoff rate o4 [pm, a mean
total runoff volume 0f2,145 liters, a mean peak sediment concentration 470 g/I, and mean
total sedimentexport of 690 kg. At 20 and 50 minutes into the experiment, theantotal
sediment export wag4 and 336 kg, respectivelyThe treatmenexperiments reswdtdin a mean
peak runoff rate o1 Ipm, total runoff volume ofL, 769 liters, apeak sediment concentration of
3594g/l, and total sediment export 406 kg. The treatmenfroductreduced totatunoff volume
by approximately376 liters (18%) and reduced total sediment export B§3 kg (41%) as
compare to no treatment simulation§he treatment produateduced peak discharge ratesdy
Ipm (7%), and reduced peak sediment concentratiorklBy/l (24%). Tables2 and 5show the
product reducgtotal sediment export by3&kg (97%) and B0Kkg (77%) at 20 and 50 minutes in
the experiment, respectively. Note, the cumulative rainfalls at 20, 50, and 80 minutes into the
experiment were 1.6, 6.2, and 14.2 cm (0.6, 2.4, and 5.6 inches), respectively.

As outlined in ASTM645999, the dfective runoff curve number @N), Rational Model €

coefficient, and RUSLpracticefactorwere determined. The effective runoff curve number for
each experiment and rainfall period was determingdo steps. First, th€EN model equation:
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2
:M; where S= @_ 10 (1)
(P+0.89) CN

Q
was solvedfor S with Q equal to the measured depth of runatinpff volume/bed area, i.e.,
inches) and® equal to the simlated rainfall depth (inchesiNext, CN was @&termined as CN =
1000/(S +10)Table14 provides CN valuefor the cumulative rurfb at the end okach rainfall
period for the mean runoff values frosach treatment conditio™NT and T). CN valuerangel
from 97 to 99 for NT and 89 to Y4 for T. These values are also consistent with the measured
runoff volume from each experimeritlote, these CN values are higher than typically reported
values for bare soil because the total runoff volume used to determine CN contains sediment.

To determinghe effective ationalC-coefficient C, the rational model:
Q=FC-I-A (2)

was ®lved forC with Q equal to the measured peak discharge tatgual to thgpeak rainfall
intensity (in/hr),Ae q u a | to the drainage ar e andif equalto o f
1.008for converting English unitsTable14 providesC coefficierts for the cumulative runoff at
the end of each rainfall period for the mean runoff values #aah treatment condition (Nand

T). C ranged fromD.86 to 0.96 for NT and 064 to 0.81 for T. Again, these values are consistent
with the measured runoff ratbem each egeriment.

As an alternative method;, was estimated by determining the slope of the linear regression line
through the origin of) vs. | (i.e., Q = n 1), where the slope is equal to the static variables of
equation 2.

n=F-C:-A 3
Equation 3 can be +eritten as:

C = n/0.004 (4)
where ny is the slope of theQ vs. | relationship for either No Treatment orréatment
experiments.Using the slopes shown in Figudé and equatiord, the Rational model C
coefficients forNo Treatment and réatments aré.05 and 0.9, respectivelyThese values are
similar to the above referenced val@ssshown in Tablé4.

The effectivePracticeFactor(P-factor) in theRevised Universal Soil Loss Equation (RUSLE)

A=R-K-LS-C-P (5)
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was determined in two steps. First, the soil erodibility fackrwas determined from the bare
soil, no treatment experiments wehe cover factorC, andsupport practice factoR, are equal
to 1.0. Equatiord can then be ravritten as:

K=A/LS-R) (6)

whereA is the sediment yield (tons/ac/simulation period) from the soil bed with bare soil and no
treatment conditiond,Sis the slopd engt h f act or equal to 2.12
3H:1V slope (USDA ARS Agridiure Handbook 703), and theis the rainfall-runoff erosivity
factor which is equal tmEl;(10%) whereE is the total storm kinetic energy argh is the
maximum 30 min rainfall intensity-or therainfall intensities used in this projetheR factoris
approximately8, 96, and383at times 2050, and80 minutes respectively.ThereforeK is equal

to 1.08, 0.46, and0.24 at times 20, 50, and08minutes, respectively, based on the mean results
for the bare soil experiments (see Talg

Next, the practice &ctor was determinedvith equation5, where A is the sediment yield
(tons/ac/simulation period) from the soil bed witie treatment product. Sis 2.12,Cis 1.0,R
andK vary with simulation periodR = 8, 96 0or 383 and K = 1.08, 0.4 or 0.24). Table15

shows the effectivePracticefactors for both products. THefactors ranges fror.03 to 0.59 for
the treatment product. For the tot@h@inute experiment, thie-factorwas0.55.

As an alternative method{ and P were estimated by deternmg the slope of the linear
regression line through the origin Afvs. R (i.e., A= mR), wherethe slope is equal to the static
variables of equatiob.

m=K:-LS-C-P (7
For bare solil, no treatment experiments, equatican be renritten as:

K = my/2.12 )
For Treatmenexperiments, equatiohcan be rewritten as:

P =m/2.12K ©)
Figure17 shows the relationship betwefrandR. For no treatment conditions, the slop®q)

is 0.53 For thetreatmentexperimats, the slopés 029. Solving equations 6 and 7 yielés=
0.25, P =0.55.
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A third method was also used to verify the estimadectors. Thepracticefactor is ratio of
sediment yield from bare soil with a specific treatment to the sediment yietdofaoe soil with
no treatment.Thus, for the total 8Gninute experiment, the-Rctor for the treatment product
was0.55 as shown in Tabl&5.

4. Summary

The San Diego State University, Soil Erosion Research Laboratory evaluated séciatergnt
product (Gator Guaryl supplied byGator Guard Environmental Products .Ifidhe treatment
product reduced total runoff volume by approximat8i6 liters (18%) and reduced total
sediment export b283 kg (41%) as compared to nogatment simulation®As shown in Tale
15, the effective practice factoPfactoras used in the RUSLE equations) for pineductranged
from 0.03 to 059 during the simulatio period with an overall effective value @65. Looking at
the three periods of rainfall, the product resulted mean reduction in sediment export @%®
for the 020 min period(rainfall rate of 2 in/hx, for 0-50 min (2 in/hr for 20 min followed by 4
in/hr for 30 mir), the mean reduction in sediment export W@%o; andfor the entire0-80 min
period @ in/hr for20 min followed by 4 in/hr for 30 mjrfollowed by 6 in/hr for 30 min)the
mean reduction in sediment export Wd86. Overall, producperformance was consistefrom
run-to-run and resulted i@ significant reduction in sediment expadr(ging from41-97%). As
with most perimeter treatment or slope interrupter treatment deWEse results are dependent
upon proper installation
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5. Tables

Table 1: Total runoff and sediment export, and peak runoff rate and sediment concentration

results from €20 mirutes for No Treatment (NT) experiments.

No Treatment Runoff Sediment Peak Runoff | Peak Sediment

Experiments (liters) (kg) (Ipm) Conc. (mg/l)
NT-1 168 53 12.1 322,000
NT-2 223 69 12.7 311,000
NT-3 236 71 16.5 493,000
Mean 209 64 13.7 375,000

Table 2:Total runoff and sediment export from20 minutes for Treatment (T) experiments,

where reductions are based on individual product results and mean No Treatment results.

Treatment Runoff Sediment Runoff Sediment
Experiments (liters) (kg) Reduction Reducion
T-1 59 0.5 71.8% 99.2%
T-2 160 4.3 23.4% 93.4%
T-3 84 1.1 59.7% 98.4%
Mean 101 1.9 51.6% 97.0%

Table 3: Peak runoff rate and sediment concentration fre2@ éhinutes for Treatment (T)

experiments, where reductions are based on individual progswits and mean No Treatment

results; negative peak runoff reduction indicates an increase in peak runoff rate.

Treatment Peak Runoff | Peak Sediment Peak Runoff Peak Sediment

Experiments (Ipm) Conc. (mg/l) Reduction Conc. Reduction
T-1 6.4 12,000 53.5% 96.8%
T-2 12.7 25,000 7.6% 93.3%
T-3 8.9 10,000 35.1% 97.3%
Mean 9.3 16,000 32.1% 95.7%
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Table 4: Total runoff and sediment export, and peak runoff rate and sediment concentration
results from 660 minutes for No Treatment (NT) experiments.

No Treatmat Runoff Sediment Peak Runoff | Peak Sediment

Experiments (liters) (kg) (Ipm) Conc. (mg/l)
NT-1 870 331 25.3 455,000
NT-2 1,041 363 31.6 461,000
NT-3 1,036 313 29.1 493000
Mean 982 336 28.7 469,000

Table 5: Total runoff and sediment export froab® minutes for Treatment (T) experiments,
where reductions are based on individual product results and mean No Treatment results.

Treatment Runoff Sediment Runoff Sediment
Experiments (liters) (kg) Reduction Reduction
T-1 644 44 34.4% 86.8%
T-2 767 70 21.9% 79.0%
T-3 694 113 29.4% 66.2%
Mean 702 76 28.6% 77.3%

Table 6: Peak runoff rate and sediment concentration frégl fhinutes for Treatment (T)
experiments, where reductions are based on individual product results and mean No Treatment

results.

Treatment Peak Runoff | Peak Sediment Peak Runoff Peak Sediment

Experiments (Ipm) Conc. (mg/l) Reduction Conc. Reduction
T-1 21.5 134,000 25.0% 71.4%
T-2 21.5 199,000 24.9% 57.6%
T-3 26.6 321,000 7.3% 31.6%
Mean 23.2 218,000 19.1% 53.5%
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Table 7: Total unoff and sediment export, and peak runoff rate and sediment concentration

results from 880 minutes for No Treatment (NT) experiments.

No Treatment Runoff Sediment Peak Runoff | Peak Sediment

Experiments (liters) (kg) (Ipm) Conc. (mg/l)
NT-1 2,039 768 406 455000
NT-2 2,189 681 474 461,000
NT-3 2,207 620 43.0 493000
Mean 2,145 689 43.7 469000

Table 8: Total runoff and sediment export froas8® minutes for Treatment (T) experiments,

where reductions are based on individual product results andMee@reatment results.

Treatment Runoff Sediment Runoff Sediment
Experiments (liters) (kg) Reduction Reduction
T-1 1,785 443 16.8% 35.8%
T-2 1,742 300 18.8% 56.4%
T-3 1,780 476 17.0% 31.0%
Mean 1,769 406 17.5% 41.1%

Table 9: Peak runoff rate anddement concentration from-80 minutes for Treatment (T)

experiments, where reductions are based on individual product results and mean No Treatment

results.
Treatment Peak Runoff | Peak Sediment Peak Runoff Peak Sediment
Experiments (Ipm) Conc. (mg/l) Redction Conc. Reduction
T-1 41.7 424,000 4.5% 9.6%
T-2 39.2 277,000 10.2% 40.9%
T-3 40.5 376,000 7.4% 19.8%
Mean 40.5 359,000 7.4% 23.5%
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Table10: NT i Incrementakesults for eaclainfall period for No Treatment (NT) experiments;
sediment export praded in total kg, total kg divided by total runoff, and yield in metric toas

RunID Time | Rainfall | Runoff | Sediment| Exportl Export2
(n/a) (min) | (cm/hr) (L) (kg) (ka/L) (M-ton/ha)
NT-1 20 4.7 168 53 0.32 33
NT-1 50 9.3 702 278 0.40 174
NT-1 80 16.0 1,169 436 0.37 273
NT-2 20 4.7 223 69 0.31 43
NT-2 50 9.3 819 294 0.36 184
NT-2 80 16.0 1,148 317 0.28 198
NT-3 20 4.7 236 71 0.30 44
NT-3 50 9.3 800 242 0.30 151
NT-3 80 16.0 1,171 307 0.26 192
NT-Mean 20 4.7 209 64 0.31 40
NT-Mean 50 9.3 773 271 0.35 170
NT-Mean 80 16.0 1,163 354 0.30 221

Table11l: NT i Cumulativeresults for each rainfall period for No Treatment (NT) experiments;
sediment export provided in total kg, total kg divided by total runoff, and yield in metribi#éons

RunID Time | Rainfall | Runoff | Sediment| Exportl Export2
(n/a) (min) (cm) (L) (kg) (ka/L) (M-ton/ha)
NT-1 20 1.6 168 53 0.32 33
NT-1 50 6.2 870 331 0.38 207
NT-1 80 14.2 2,039 768 0.38 480
NT-2 20 1.6 223 69 0.31 43
NT-2 50 6.2 1,041 363 0.35 227
NT-2 80 14.2 2,189 681 0.31 425
NT-3 20 1.6 236 71 0.30 44
NT-3 50 6.2 1,036 313 0.30 196
NT-3 80 14.2 2,207 620 0.28 387
NT-Mean 20 1.6 209 64 0.31 40
NT-Mean 50 6.2 982 336 0.34 210
NT-Mean 80 14.2 2,145 689 0.32 431
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Table 12 T T Incremental results for eachiméall period for Treatment(T) experiments;
sediment export provided in total kg, total kg divided by total runoff, and yield in metric tons per
ha; treatment effectiveness provided/aseduction and effective practifactor.

RunID Time | Rainfall | Runoff | Sediment| Exportl Export2
(n/a) (min) | (cm/hr) (L) (kg) (kg/L) (M-ton/ha)
T-1 20 4.7 59 0.5 0.01 0.3
T-1 50 9.3 585 44 0.08 27
T-1 80 16.0 1,141 398 0.35 249
T-2 20 4.7 160 4.3 0.03 2.7
T-2 50 9.3 607 66 0.11 41
T-2 80 16.0 975 230 0.24 144
T-3 20 4.7 84 11 0.01 0.7
T-3 50 9.3 609 112 0.18 70
T-3 80 16.0 1,087 362 0.33 226
T-Mean 20 4.7 101 1.9 0.02 1.2
T-Mean 50 9.3 601 74 0.12 46
T-Mean 80 16.0 1,068 330 0.31 206

Table 13 T 7 Cumulative results for eachainfall period for Treatmen{T) experiments;
sediment export provided in total kg, total kg divided by total runoff, and yield in metric tons per
ha; treatment effectiveness provided/aseduction and effectivieracticefactor.

RunID Time | Rainfall | Runoff | Sediment| Exportl Export2
(n/a) (min) (cm) (L) (kg) (kg/L) (M-ton/ha)
T-1 20 1.6 59 0.5 0.01 0.3
T-1 50 6.2 644 44 0.07 28
T-1 80 14.2 1,785 443 0.25 277
T-2 20 1.6 160 4.3 0.03 2.7
T-2 50 6.2 767 70 0.09 44
T-2 80 14.2 1,742 300 0.17 188
T-3 20 1.6 84 11 0.01 0.7
T-3 50 6.2 694 113 0.16 71
T-3 80 14.2 1,780 476 0.27 297
T-Mean 20 1.6 101 1.9 0.02 1.2
T-Mean 50 6.2 702 76 0.11 48
T-Mean 80 14.2 1,769 406 0.23 254
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Table14: Productevaluation ammarywith cumulative results for each rainfall perjadfective
CN andRatonalC coefficient provided for each product; note units anecommonly used
English units (1) Rational Ccoefficient determined using equatiéh and (2) Rational €
coefficient determined using equation 4.

RunID | Time | Rainfall | Runoff | Peak | Sediment| Effective Effective Effective
Runoff | Yield CN Rational "C" | Rational "C"
(nfa) | (min) (in) (in) (cfs) | (tons/ac)| (n/a) 1) (2)
NT 20 0.6 0.5 0.007 18 99 0.99 n/a
NT 50 2.4 2.4 0.017 93 99 1.14 n/a
NT 80 5.6 5.3 0.025 192 97 0.99 1.05
20 0.6 0.2 0.005 0.5 94 0.64 n/a
50 2.4 1.7 0.013 21 92 0.90 n/a
80 5.6 4.4 0.023 113 89 0.93 0.94

Table15: Product evaluation summary with cumulative results for each rainfall peffedtive

Support Ractarso providesl fofidactime period note units are in commonlysed
English units (1) Pfactor cetermine using equation 5, (2)f&ctor detemine using equation 9,
and (3) Pfactor determine using the ratio of sediment yield with treatment product to yield with
no treatment.

Rlllzl)n Time | Rainfall | Sediment| Rainfaltrunoff | Effective Soil Effective Effective Effective Treatment
Yield Erosivity Erodibility Cover Cover Cover Effectiveness
(n/a) | (min) (in) (tons/ac) R-factor K-Factor P-Factor (1) | P-Factor (2) | P-Factor (3) (%)
NT 20 0.6 18 7.8 1.08 n/a n/a n/a n/a
NT 50 2.4 93 96 0.46 n/a n/a n/a n/a
NT 80 5.6 192 383 0.24 n/a n/a n/a n/a
20 0.6 0.5 7.8 1.08 0.03 n/a 0.03 97.0%
50 2.4 21 96 0.46 0.23 n/a 0.23 77.3%
80 5.6 113 383 0.24 0.59 0.55 0.59 41.1%
SDSU/SERL Project Reference Nii-2008 12 Decembei5, 208




6. Figures
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Figure 4: Sediment concentrations for individual No Treatment (NT) experiments.
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Figure 7: Sediment concentrations for individual Treatment (T) experiments.
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Figure 8: Mean cumulative runoff and sediment exgastn the No Treatment (NT) and
Treatment (T) experiments.
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Figure9: Cumulative runoff and sediment exparh the No TreatmentNT) experiments.
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Figurel0: Cumulative runoff and sediment export from the Treatr{iEnéxperiments.
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Figure ¥. Cumulativerunoff as a function of cumulative rainfall for each perafdconstant
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Figure B: Cumulative sediment yield as function of cumulativeainfall for each period of
constant rainfall for No Treatment (NT) and Treatment (T) Experiments
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Figure B. Peak dischargaas a function of rainfall intensity for No Treatment (NT) and
Treatment (T) Experiments
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Figure I7: Sediment yield as a funcoh of the rainfaHrunoff erosivity factorfor each period of
constant rainfall for No Treatment (NT) and Treatment (T) Experiments.
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Figurel8: SERL Facilities: tilting soil bed with overhead rainfall simulators, water treatment and
storage sysims.
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Appendix A7 SERL Experiment Photographs

T-1 (GG-3-B) Performed: Januar;q 15, 2(3’08_

t = 36 minute t =45 minute
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T-1 (GG-3-B) Performed: January 15, 2008

t =72 minute t = 80 minute
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T-2 (GG-3-C) Performed: January 16, 2008

t = 36 minute t =45 minute
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T-2 (GG-3-C) Performed: January 16, 2008

t =72 minute t = 80 minute
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T-3 (GG-3-D) Performed: January 17, 2008

t = 36 minute t =45 minute
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T-3 (GG-3-D) Performed: January 17, 2008

t =54 minute t = 63 minute

t =72 minute t = 80 minute
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