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Objectives
• To characterize the chemical and physical 

properties of a wide range of mining and 
mineral processing waste streams from 
Luck Stone with regard to their plant growth 
potential.

• To measure the actual plant growth 
potential of selected materials alone and in
Atopsoil blends@ with yard waste compost.

Objectives

• To develop a recipe or 
prescription for producing a 
topsoil substitute from these 
materials.
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Methods and Materials

• Seventeen various hard rock mining 
residuals, including overburden soils 
and saprolites were sampled at Luck 
Stone quarries across Virginia.

• All samples were analyzed for 
extractable nutrients, particle size, 
and total elemental analysis.
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Methods and Materials

• Four materials (LSAP, POSAP, BG 
and GRG) were chosen for further 
greenhouse product development 
based on physical/chemical props.

• Each final material was mixed with 
high-quality yardwaste compost at 0, 
15, 30 and 45 % by weight.

Methods and Materials
• Blended materials were grown to tall 

fescue (Festuca arundinaceae var. 
Rebel 2) or yellow cosmos (Cosmos
sulphureus). 

• All pots were maintained at ideal 
moisture and fertilized uniformly.

• A high quality agricultural sandy 
loam topsoil was used as a control.
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No compost added

No compost



8

Powhatan sap. with compost, grown to Cosmos S. 

Boscobel granite fines with compost, grown to Cosmos S. 

0 % 15 % 30 % 45%Control



9

Greene rock fines with compost, with fescue (Festuca A.)

Control 0 % 15 % 30 % 45 %
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Research Conclusions
• Overall, it is clear that the saprolite and 

rock waste materials that we examined 
can function successfully as Atopsoil like@
materials. 

• The finer textured saprolite materials 
appear to be superior to the rock wastes 
for this purpose, presumably due to their 
finer texture and pre-weathered nature. 

Research Conclusions
• All of these materials will require lime and 

fertilizer to supplement their chemical 
properties, and all will benefit from the 
addition of yard waste compost to further 
improve and buffer their chemical 
properties and to enhance their physical 
properties. 

• The rock waste materials will probably 
require higher compost addition rates than 
the saprolites.  We would recommend that 
the coarse LSAP material be amended with 
at least 15% compost
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Research Conclusions
• The final Arecipe@ for creating 

manufactured topsoils from these 
materials will need to be somewhat site-
specific. In particular, the rate of compost 
addition may need to be adjusted for cost 
of materials, etc..  It does appear, 
however, that at least 15% compost by 
weight should be added to saprolitic
materials and the hard rock wastes will 
benefit from even higher addition rates. 

Implementation by Luck Stone
• Virginia Tech’s research was completed 

in late 1996.

• By late summer of 1997 Luck Stone was 
marketing manufactured topsoil products 
from their Charlottesville, Greene and 
Louisa locations.

• Some product development work was also 
conducted at Boscobel near Richmond.
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Green Quarry granite gneiss saprolites in cut

Composted papermill sludge used as organic 
amendment.
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Mineral fines from air classifier used to 
blend with saprolites

Crushed and screened saprolite mixed with 
mineral fines ready to feed into batch plant.
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Mineral mix and composted mill sludge being fed into asphalt 
batch plant. Current operation uses 2 of 6 blending hoppers.
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Mineral 
blend and 
composted 
mill sludge 
traveling 
down belt 
line to pug 
mill mixer 
and load out. 
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Final product ready for market.

Implementation by Luck Stone
• Current production is focused at the Greene 

location.
• Annual production in 2003 was 40,000 CY. 
• Capacity and staffing were recently increased 

to allow up to 100,000 CY annually.
• Current market prices for similar products in 

Virginia is $10 to $15 per ton wholesale and up 
to $25 per ton in high end retail locations.
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