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CUSoil~30% porosity
24-inch deep bed holds about a 5-inch 
rain event
Carolina Stalite mix~34% porosity
24-inch deep bed holds a 6- to 7-inch 
rain event

Q1—How much 
stormwater does it hold?



Q2—Will roots grow in it if 
it is holding stormwater?



Root Distribution Under Different 
Drainage Regimes

• Four bottomland, pH 
tolerant species 

• Three Drainage Regimes:
– Rapid drainage (1 day)
– Moderate Drainage (4 

day)
– Slow drainage (25 day)

• Imposed during 
establishment—how will 
root distribution be affected?

• Water uptake determined 
via water level drop, sap 
flow gauge, and porometer.



Reservoir should drain in 2 days



~9 weeks of root growth
moderate drainage regime-ash





Q3—Will  tree continue to 
transpire at normal rates 
under these conditions?



Transpiration
rates are within 
the normal range



Q4—Will roots penetrate 
compacted soil beneath 
the reservoir and could 
they improve drainage?



fibrous roots (ash, maple) ∎coarse roots (black oak)

• Green ash (Fraxinus pennsylvanica)
• Red maple (Acer rubrum)
• Black oak (Quercus velutina)



Tree vs. No Tree Ksat increased   by a 
factor of 1.5 on average 





Ksat increased  by a factor of 27 on average 



Q5—How fast does the 
reservoir need to drain? 



Reservoir should drain in 2 days



= Stalite = Topsoil = Subsoil

G
rinder Barn

=Tree
18’ X 18’ (assumes entry from this side)

Runoff collection this side

= piezometer (1.5” sched 40 PVC holes drilled every inch?)

Plan View (1 inch = 4 feet)

=mini-manhole*

Slotted drainage pipe with 
valve at outlet. 14” above 
subgrade
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-----------Slight berm prevents outside runoff from entering--------
-





Excavated corner showing soil horizons



Immediately after a rain event

Water drained 
out very 
quickly—this 
photo was 
taken minutes 
after rain had 
ceased. 
Wooden box 
around island 
was removed 
progressively 
as structural 
soil was 
added.



Q6—How fast will water 
move laterally? 



Minirhizotron Manhole
4 minirhizotron 
tubes extend 
outwards and 
downwards to 
the bottom of  
the structural 
soil. 





Acer rubrum ‘Red Sunset’





Q7—Can this be used on a 
slope? What about 
hydrostatic pressure?



Access Road on Slope





Undisturbed Soil







Photo: Nina L. Bassuk



Q8—Does this system 
remove pollutants?



Pollutant Removal Study 
by Dr. Qingfu Xiao, UC Davis
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