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Memorandum

Date: 10/23/19

To: IHCC Files

From: David M. Cregger, P.E., P.G.

Subject: Review of Appendix H

AECOM responds by this letter to a request from Town of Huntington for Geotechnical
Engineering Services for a Review of Slope Stability Evaluation Report Related to Indian Hills
Country Club.  The scope of work includes Review & Evaluation of Appendix H – Geotechnical
Engineering Reports and Correspondence.  We received 3 documents for review:

1. Appendix H-1 Geotechnical Engineering Services Report, Phase I of the Bluff Area
Stability Evaluation, PS&S, dated July 25, 2008 (does not include Appendix)

2. Appendix H-2 Geotechnical Engineering Investigation and Slope Stability Analysis,
PS&S, dated April 15, 2019 (with associated Appendices A&B)

3. Appendix H-3 Dynamic Earth Correspondence, dated July 8, 2019

Methodology Used by PS&S
Document H-1, also known as Phase I, appears to have been done in a competent manner in
general conformance to geotechnical practice where test borings and detailed observations have
yet to be made (see detailed comments attached).

However, document H-2 appears to ignore the original plan for the investigation in a rush to
complete the borings without senior level oversight which then impacted the ability to complete
a credible slope evaluation (see detailed comments attached).  We offer this opinion based on
several deficiencies:

Test borings were drilled with drilling mud which does not allow for the collection of
groundwater table data,
Separate groundwater observation wells were not installed by means of either hollow
stem augers or with bio-degradable drilling mud,
Continuous samples of the clay were not made to identify potential horizon of sliding,
Undisturbed samples of the clay were not taken within the clay zone to determine the
shear strength of the clay by means of laboratory testing,
In-situ vane shear tests or pocket penetrometer tests on clay samples were not taken to
determine shear strength, and
Inadequate laboratory testing was completed.

These field investigation deficiencies then led to improper office evaluations including:
Unjustified selection of shear strengths of the clay based on empirical textbook relations
rather than development of site-specific properties formulated by lab and/or field testing,
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Selection of a sliding surface at the base of the clay zone forcing the defined sliding
without evidence of shear failure at that level,
Assuming a groundwater table at sea level across the entire site resulting in heavier soil
loads on the slip surface increasing resistance incorrectly, and
Assuming an unacceptable Factor of Safety (FS) equal to 1.0 for slopes.

Our professional opinion is that these results do not follow conventional practice.

Recommendation of the 120-ft Buffer Zone
Our professional opinion, for the reasons cited above, is that the 120-ft buffer is inadequate at
this time in a known landslide zone (see Figure 1 below).  GeoStudio software of SEEP/W and
SLOPE/W is appropriate for this work because it allows a seepage analysis and the application
of the surcharge can be set back beyond the worst case slip circle.  We would recommend that an
FS=1.3 or greater be maintained to develop the setback.

Due to the nature of the historical sliding in the area, it will be necessary to develop soil shear
strengths based on residual soil parameters.  It may be possible to use the existing soil samples, if
they were saved in jars, to prepare remolded samples in the laboratory.  Simple direct shear
testing of remolded samples may provide appropriate parameters if it can be determined what the
depth of sliding may be for appropriate normal loads during the test.  Triaxial testing of
remolded samples may also provide useful results, but may be more expensive.

At least one extra boring upslope of the failure zone should be made with hollow stem augers to
determine a reasonable groundwater level for the slope stability analyses.  It would also be
prudent to take a second boring or test pit through the land sliding mass just below the existing
scarp to see if the depth of sliding can be determined to verify the slope stability model.

AECOM is pleased to provide these recommendations and looks forward to answering any
further questions you may have.
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Figure 1.  Google Earth Photograph Circa 2012 with Interpreted Landslide Scarps,
Tension Cracks, Approximate Boring Locations, and Presumed Slope Stability Profile
Location
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