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AZCOM

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

These field investigation deficiencies then led to improper office evaluations including:
e 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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e Selection of a sliding surface at the base of the clay zone forcing the defined sliding /\

without evidence of shear failure at that level,

e Assuming a groundwater table at sea level across the entire site resulting in heavier soil
loads on the slip surface increasing resistance incorrectly, and

e 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



T4d01T ININNOD F1313A=D ‘FLVYNTVAT TTIM=9 ‘FLVHOdHOINI T1IM=V .NOILIV ..
O=43H10 ‘d=140d3d N9ISIA 'O=4009 IV ‘I="1S3 'S=SA0Yd '03dS ‘d= SNV1d - S.ON INIWNOD JO4 XI4d3dd .ANILl O 1IFHS.

TC
0¢
6T
8T
LT
9T
ST
VT
€T
T
payoene jou atam sainby| ¢e1°d 1T
a|geuoseal aq 0] seiadde zrd 0T
sJa1vwozald g pue sialawouldul g pue sbuliog g Jo uolrepuswiwodsl
pajuBWNI0p ale SjuaWaAoW pajelaldde ayimoy| ot'd 6
uo ajeloged 0) apew uaag aAey pinod 1oedwli [[SMAIP Jo uonenjeAa alow
Jarempunolb o} uonejaliod poob| ot'd 8
|fejures 01 uoire|d4102 pooh gd A
parels jou sI Aejd 01 Yidap ‘sbuliog Bunsixa ate aiayl gd 9
dew uo umoys aq p|noyYs 800Z-200Z JUBWSAOW JO 193} /T ,d S
Buniodal pue aouaiajal [ealI0ISIY pooh ,d 1%
a|qeuoseal Jeadde 1nq ‘aAISeAUl BIOW 3Je SYSE] || 8Sseyd gd €
SAISBAUI-UOU pue 3|qeuoseal a( 0} seadde sysel | aseyd gd b4
‘sojoyd Jre 700z Ul dn moys saop d 1
1Ng ‘|fem e aq 01 paJapisuod Jou si deidu auols ‘aull Auadold ay) 1e uloib
© pue 8IS JO pud I1Seaylou e [jem Bulurelas uossied smoys oloyd TO0Z [Hdy
m_m_>\vrm_m“>m_w_ H3ANODISIA A9 A3L31dNOD HIMIINIH A9 A313TdINOD
d3IdI43A | VILINI
NOILOV | M3IINTH ASNOdS3d _H__@__..__.._m_ux_/_x ININNOD _\/_._.m_m_.w___.w_mo 'ON
IVNIL 20
18662IDING :FNVYN HIMIIATY [ed1uyd81099 NOILDIS MIIAIYH
6702 ‘T 4290100 :31vd 8002 ‘Gz AInr ‘@auapuodsalio) pue suoday Buuaauibug [esiuyssloas - TH xipuaddy vVLLINGNS

Eo I< *D'd ‘Bundauibug Joues pue SMO|0X0S ‘snined :¥3INDISIA
F==H
I uoday uonenfens Ayjigels ado|s Jo maInay Joj 82IMI8S Bulssulbug [eo1uYo81089 INOILdIYOSAA
qn|o Anuno) s||iH uelpu| ‘uolbununH o umol ON LO3rodd

NHO4 NOILNTOSEY ANV LNININOD MIINTYH 433d




T4d01T ININNOD F1313A=D ‘FLVYNTVAT TTIM=9 ‘FLVHOdHOINI T1IM=V .NOILIV ..
O=43H10 ‘d=140d3d N9ISIA 'O=4009 IV ‘I="1S3 'S=SA0Yd '03dS ‘d= SNV1d - S.ON INIWNOD JO4 XI4d3dd .ANILl O 1IFHS.

£Sa|ge) Jarem oMy alay) ate Aym|  gz'd 12
a|qel Jarem Jaybiy ayp 1o} 1981102 aq Jou Aew sialdwered uoisayod| zz'd 0z
un|q ays Jo 1no Buidass tarem| zz'd 6T
Jo 1odai ou sI 818y} INg ‘adepns punolb syoasiaiul Ajjeau aul| Jarempunolb
3AIJeAIBSUOD 8¢ Jou Aew 11 umoys ueyl Jaybiy si agel Jarem ayy|  1z°d 8T
J1 “JaABMOY ‘9AIeAIBSUOD Bq 0] sieadde jsd 008 pue ‘059 ‘005 ‘00t JO Uondalas
‘suwiy Biaglany auy si Aejd 8yl Jo UOISaY0d 3y} 8seq 0} YdIym uo erep Ajuo
éiulod 1saybiy re umoys 10u adojs Jo 1sa10 st Ayum| ozd /T
apIS Y3| Y1 UO [9A3] BSS Je Jajempunolh swnsse 0] a|qeuoseal jou| eT'd 9T
juenodwi si sjeualew odluehio Jayio Jo anubil jo bunsal| grd ST
papinoid eyep A1anodal sidwes ou ‘uanlb aqey Jeyem ou| g1'd a
papinoid erep Alanodal ajdwes ou ‘uanlb ajgey Jorem ou| ¢t1d eT
Apadoud pamainal 1ou aiem sBo| seredlpul 8S ylewas gTS uo odAl|  T1d 1
¢auoz Buipls ay1 sIyl S| ¢2TS 1e Alanodal Jood atayl st Aym| ot°d 1T
¢auoz Buipys sy 01°d 0T
30 PINOJ Jey) 8U0Z 1M B SIY S| F0TS PUe YOTS USamag 8oualayip S Jeym
Ae|o ayy Jo ssauyns pue Alonse|d aquosap pjnoys Jojoadsul 6d 6
¢aldwes ay1 Jo A1anodal ay) Si leym 6d 8
¢aoud Aujigels m/ados ey T-T uonoes sif  od A
ubisap ajqeuoseal e si abreyains ysd 00E gd 9
€T <?aqpnoyssd| ¢d S
¢paurelqo jou asam sbuipeal Jarempunolf d 4
wnyens Ae|o ay} Jo sSauoIyl S leym ed IS
T-H ul pajels se Jake| Aejo ayy Jo zd b4
uoneaul|ap 10} snonunuod aq o) pasodoid sem sjeAlaiul -G 1e sajdwes Bullog
¢1081109 xipuadde siy1 Jo arep ayi si Td T
m_m_>\vrm_m“>m_w_ H3ANODISIA A9 A3L31dNOD HIMIINIH A9 A313TdINOD
d3idI43A | VILINI
NOILDV | M3IINTH IASNOdS3d _H__@__._._.._m_ux_/_x ININNOD _\/_._.m_m_.w___.w_mo 'ON
IVNIL 20
18663IDING :FNVYN HIMIIATY [ed1uyd91099 NOILDIS MIIAIYH
6TOC ‘LT 429010 :3L1vd 6T0z ‘ST |dy ‘ouspuodsalio) pue suoday Bulsaulbuz [ediuyde1099 - g-H xipuaddy TvVLLINGNS

Eo I< *D'd ‘Bundauibug Joues pue KSMO|0Y0S ‘snined :¥3INDIS3IA
F==H
I uoday uonenfens Aijigels 8do|S Jo maInay Joj 82IAI8S Bulesulbug [eo1uYo81089 INOILdIYOSIA
qn|o Anuno? s||iH uelpu| ‘uolbununH o umol ON LO3rodd

NHO4 NOILNTOSEY ANV LNININOD MIINTYH 433d




