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Figure 3.6 Complex Geology of the New York City Area®.

Base Maps: Base maps of properties can be as simple as property boundary maps. They may
be as complex as topographic maps made at a scale of 100- or even 50-ft-to-the-inch from spe-
cially flown stereographic aerial photographs. When the geology is complex and quality control
difficult (Figure 3.6), or when engineering problems are severe, preparation of a geologic map is
prudent. The selected scale and contour interval are primarily a function of the complexity of the
topography and the amount of details that need to be included on the map.

The techniques for geologic mapping and interpretation are not discussed here because of their
complexity. Any mapping should be performed by geologists familiar with the requirements of
the aggregates industry. Detailed discussions of mapping are given elsewhere.™

Methods of Obtaining Samples

Introduction: Systematic sampling of the aggregates source is basic to determining reserves.
The nature and trend of the layers must be known well enough so that the position of each
sample relative to the layers that ultimately will be mined is understood. All pits, drill sites, or
other sampling locations should be plotted on maps. Sampling should be sufficient to allow the
evaluation of the quality, quantity and configuration of all layers or zones to be mined. When a
layer is sampled for testing, the entire layer intersected by drilling, trenching or other methods
should be sampled. Enough samples should be taken of each zone so that its critical charac-
teristics are known. In addition, multiple sampling of zones allows for checking on the quality
of the test results, i.e., test results for a particular zone should be similar. Duplicate samples
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routinely should be sent to testing laboratories as a further check on laboratory results. Finally,
assurance should be obtained at an early stage that the test results received will be essentially
the same results that the specifying governmental agency in whose jurisdiction the producer
markets his products will obtain on the same samples. Sampling techniques also are described
in Chapter 18.

Types of Samples: The types of samples commonly taken are as follows:

1. Grab Samples. Grab samples are preliminary only and rarely can be considered typical of a
deposit. Grab samples can be taken from pits, off outcrops, out of cores, from quarry or pit
walls, stone product piles, or muck piles. In each case, the person performing the sampling
should attempt to obtain typical, representative material. To obtain the best sample from a
product pile, the sampler should follow procedures outlined in ASTM D75-8714 because piles
tend to segregate. The sampler should realize, however, that even under the best of circum-
stances, grab samples rarely are representative of the deposit. If properly taken, grab samples
may be representative of a muck or product pile.

2. Shot Samples. In some cases, rock is shot from an outcrop or from a quarry face for testing
purposes. If only some of the rock is sampled, it must be considered a grab sample. It is pref-
erential to take all of the shot material for testing purposes. Still, a sample of shot material,
large though it may be, is probably representative of only a limited part of a deposit. The degree
to which it is likely to be representative of the whole or of a segment of the deposit should be
determined by an experienced geologist.

3. Pit Samples. Samples of sand and gravel can be taken from excavated pits. Pit samples are
relatively inexpensive to take and several samples can be obtained in a day. Care should be
taken to sample around and well into each pile of excavated material. The person performing
the sampling should observe and, preferably, log the pit layers to be certain that whatever
material is taken reasonably represents the gradations of material to be mined. Any sample
obtained from a pit is likely to be leached of cementing carbonate minerals and therefore may
not fairly represent the quality of the resource at depth.

4. Core Drilling. A typical core drilling set-up is shown in Figure 3.7. If possible, cores should be
taken approximately perpendicular to the direction of rock layering. The size of core that is
taken is a compromise between cost, recoverability, quantity and ease of handling. Although
cores may be as small as %inch or as large as 36 inches in diameter, the most frequently used
sizes are NX (2% inch core diameter] or NQ (2-inch core diameter]. The spacing and number of
core drill holes are dependent on the complexity of a deposit and on the purpose of the drilling.
Atypical spacing for core holes is 400-foot centers or one hole per four acres. But when rock
is homogeneous over large areas a wider spacing can sometimes be justified. Great geologic
complexity may, in other cases, require much closer spacing.
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Figure 3.7 Schematic of Typical Diamond Core Drill Rig®™.
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