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Figure 2. Structural cross section through the Bll!el!idge Province in Central Virginia 
(after Fichter, L.S. antl.)Jae4¥e',"S.J. 2000)
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The east and west flanks of the anticline are much younger volcanics (Crossnore event) 
and clastic sediments. The clastic sediments fill rift grabens on the northwest and southeast 
flanks of the anticline (Lynchburg, Ocoee,Gt~h(rfather Mtn., Mt. Rogers Groups). Stratigraphic 
thicknesses range from about 3000 meters to 7000 meters. The final filling of the graben and 
creation of a divergent continental margin is preserved in the metamorphosed lava flows 
(Catoctin formation) and sedimentary rbcks (Chilhowee Group and Evington formation) about 
570-600 million years old' '. 

1.3 Site Geology 

1.3.1 Bedro~kUnits 

Nelson (t962) mapped the bedrock units at the proposed dam site as the Lovingston 
Formation (Figure 3). The Lovingston quartz monzonite commonly referred to as the 
l;ovingston Gneiss as it has developed varying degrees of gneissic structure it forms the Blue 
Ridge b'asement complex. According to Nelson (1962) the rock contains predominantly 
plagioclase, orthoclase feldspars, and as minor minerals, quartz with biotite mica and 
hornblende. According to the Geologic Map of Virginia (1993), ShOV-iO in Figure 4, the proposed 
dam site is underlain by a medium to coarse grained biotite granitoid gneiss and layered 
granitoid gneiss (Ybg). This unit is characterized as a mesocractic (containing 30 to 60 percent 
dark minerals) medium to coarse grained biotite-rich quartzofeldspathic gneiss. 
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Figure 13. Typical weathering profile for metamorphic and intrusive igneous rocks 
(Deere and Patton'197J) 

Figure 14. Weathering profiles in crystalline rock 
(Sowers 1994) 
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F,igut~ 15; Weathering profile of granite 
" ',' (Deere and Patton 1971) 
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Figure 16. Depth of weathering as affected byrock composition, dikes and faults 
(Sowers 1~~4) 

3.3	 Design and Construction Foundatiai» Grade Selection 

-
The design intent is that thefinisheddarn foundation has the following characteristics: 

(l)	 Excavationwill progress to the depth necessary such that the general condition 
and appearance of'the foundation surface will be hard, fresh rock. 

(2)	 Depth of excavation will be sufficient to ensure that fractures in the foundation 
surface are either clean, groutable fractures or that the filling in the fractures is 
non,;erodible. 

(3)	 The foundation surface is expected to be highly irregular due to the characteristics 
()f the geology. 

The Piedmont is also problematic for both contractors and owners from the standpoint of 
predicting required grades, excavation quantities, and excavation difficulty. This is particularly 
true for the lI-lIA Transitional Zone material, which has characteristics of both soil and rock, and 
which can be erratic in consistency and extent. Construction difficulties are also compounded by 
highly irregular final excavation grade that often results. Claims and litigation relating to 
excavation are common, particularly when bidders are inexperienced with geologic conditions. 

The difficulties in characterizing conditions, the quality offoundation required, the 
uncertainty of predictions of required depths of excavations, and the need for fairness to the 
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contractor present special challenges in formulating the excavation be specified and performed in 
stages. (Check with Bob before continuing) 

4.0 SEISMIC HAZARD ASSESSMENT 

5.0 RESERVOIR RIM SLOPE STABILITY 
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