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Background

• Southwestern United States
– Ephemeral  channels
– Complex sediment  t ranspor t  relat ionships

• Baseline information needed
– Predict ion technologies
– Regulatory compl iance
– Management  act ion plans

• Research:
Character ize and quant i f y sediment  t ranspor ted 
Coarse f ract ion – t ranspor t  and displacement



Background

• Issues
– Water  Qual i t y – sedim ent  is a pr imary pol lutant

– Of f si te impacts

– Total  Maxim um  Dai ly Loads

– Conservat ion and Restorat ion 

• Sediment Measurement 
– Histor ic Record and Inst rumentat ion

– Suspended load
• Si l t  and clay size par t icles

• Transportat ion of  pol lutants and organic mater ial

– Bedload or  coarse sediment
• Gravel to cobbles and larger  boulders

• Var ies w ith water  discharge

– Total  load



Watershed erosion, transport, and yield

U p l a n d
E r o s i o n C h a n n e l

P r o c e s s e s

S e d i m e n t
Y i e l d

Sediment  yield is the amount  of  eroded mater ial
that  moves f rom a source to a dow nst ream
cont rol  point , such as a reservoir , per  uni t  t ime

bed and bank  erosion
suspended

bedload
deposi t ion

erosion
splash

r i l l , inter r i l l
t ranspor t

deposi t ion



Current  Research Projects
USDA – ARS Walnut  Gulch Exper imental Watershed

Sediment  t ransport  in low- order  channels

• Coupl ing runof f  hydrographs and developing sedigraphs

• Coarse par t icle t ranspor t

• Modeling mult iple par t icle size class sediment  t ranspor t



Walnut  Gulch Exper imental  
Watershed

Lu ck y  Hills  Mon ito r in g Sit e



Water s h ed  Ov er v iew



Ch an n e ls  Ov er v iew



Study Si te

Lucky Hi l ls Moni tor ing 
Si te:

LH 102 (1.46 ha) 
LH 104 (4.4 ha)
LH 106 (0.36 ha) 

• Al luvial  m ater ial  
subst rate

• Local  conglomerate 
layer  in st ream 
channel

• Unl im i ted sedim ent  
supply made up of  
noncohesive par t icles 
rang ing f rom  clays to 
cobbles



Ch an n e ls  Ov er v iew

• Length of  
Channel:

163.5 meters

• Elevat ion Gain:

4.7 meters

• Avg. Slope:

2.9%

• Length of  
Channel:

114.3 meters

• Elevat ion Gain:

3.3 meters

• Avg. Slope:

2.9%

101 – 103 102 – 104 106 – 104

• Length of  
Channel:

161.3 meters

• Elevat ion Gain: 

5.8 meters

• Avg. Slope:

3.6%



Runof f  !!!



Slot  Sampler



Quant if y sediment  t ransport  and improve sediment  
t ransport  algor i thms appl icable in al luvial  channels

Slot  Sampler

Santa Rita Flume and Coarse Load Trap



Quant i f y sediment  t ransport  and improve sediment  
t ransport  algor i thms applicable in al luvial  channels

Coarse load t rap af ter  a runof f  event

Sedim ent  concent rat ion bot t le sample



Lu ck y  Hills  Flu m e 103
Ru n off Ev en ts  in  2003

Summary Statistics
Start 22:24:30
End 22:58:15
Duration 0:33:45
Time of Peak 22:32:45
Peak (cfs) 0.77
Total Vol (cu.ft) 487.23

Summary Statistics
Start 18:14:45
End 18:55:15
Duration 0:40:30
Time of Peak 18:23:00
Peak (cfs) 10.01
Total Vol (cu.ft) 5992.81

Summary Statistics
Start 14:41:15
End 15:31:45
Duration 0:50:30
Time of Peak 14:54:30
Peak (cfs) 12.71
Total Vol (cu.ft) 8129.32

Summary Statistics
Start 17:11:00
End 18:34:00
Duration 1:23:00
Time of Peak 17:56:45
Peak (cfs) 2.64
Total Vol (cu.ft) 2918.22

7.24.03 Flow Event @ FL 103
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7.25.03 Flow Event @ FL 103
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8.23.03 Flow Event @ FL 103
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8.27.03 Flow Event @ FL103
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Resul ts

• 7 runof f  events dur ing the 2002 “monsoon”  
season

Date Runoff 
Volume (m3) 

Peak Runoff 
Rate (cms) 

Duration Comments 

7/19/2002 16 0.03 22m 30s Only 1 bottle sample collected 

7/26/2002 90 0.14 35m 30s Adequate samples 

8/4/2002 274 0.47 40m 30s No total load data 

8/30/2002 39 0.14 19m 15s Slot sampler stuck in flow, 
analysis based on 3 samples 

9/8/2002 20 0.05 20m 30s Adequate samples 

9/9/2002 0.5 0.002  No total load data 

9/11/2002 94 0.27 26m 30s No total load data 

 

Characteris tics  o f s ev en runoff ev ents  during the  2002  m ons oon s eas on at the  
Lucky  Hills  1 04  w aters hed on the  Walnut Gulch Experim ental Waters hed



Resul ts

• 3  runof f  events yielded suf f icient  data to 
quant i f y the total  t ranspor ted load

1 t o t a l s ed im en t  =  t r av er s in g s lo t  < 4  m m  +  s ed im en t  t r ap  >  4m m  

Sum m ary  o f s edim ent co llected in a pit trap (tank) and s am pled v ia a trav ers ing s lo t 
s am pler at the  Lucky  Hills  104  w aters hed on the  Walnut Gulch Experim ental Waters hed 





Quant if y sediment  t ransport  and improve sediment  
t ransport  algor i thms appl icable in al luvial  channels

Radio Rocks







Channel Number Particle Position Number of Particles

102- 104 buried 28

half buried 24

less than half buried 21

more than half buried 25

surface 44

missing 3

total number of positions 145

recovery rate 0.98

maximum recovery rate without RFID system 0.79

106- 104 buried 60

half buried 15

less than half buried 32

more than half buried 34

surface 42

missing 12

total number of positions 195

recovery rate 0.94

maximum recovery rate without RFID system 0.63

Recovery Rates
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Par t icle Disp lacements



Summary

• Slot  sampler  underest imates coarse mater ial  
sediment  t ranspor t , large par t icles are 
moving
– Sedim ent  larger  than 13 mm  is not  sampled

– Par t icles larger  than 8 m m are under represented 

– New  f ield  exper iments w i l l  im prove our  
understanding of  basic sed im ent  t ranspor t  
processes

• Cont inued research to:
– quant i f y the total  load t ranspor ted across a range 

of  d ischarges 

– improve sed im ent  t ranspor t  m odels, 

– develop sed im ent  budgets
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