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To accom pany G eoscience BC Report 2018-16 "Mapping the S usceptibility to 
Am plification of S eism ic G round Motions in the Montney P lay Area 
of Northeast British Colum bia" by P.A. Monahan, V .M. Levson, B.J. Hayes, 
K. Dorey, Y. Mykula, R. Brenner, J.Clarke,  B. G alam bos, 
C. Candy, C. Krum biegel, and E. Calderwood

QUALIFICATIONS AND LIMITATIONS OF THE SITE CLASSAND SUSCEPTIBILITY TO AMPLIFICATION OFSEISMIC GROUND MOTION HAZARD MAP
The map is intended for regional planning and assessment purposes only
and should not be used for site-specific evaluations.
T he m apreflectsthe relative variationin the susceptibility to the am plificationof
seism ic ground motionsdue tothe variationinshallow geologicalconditions.It
doesnotaddressthe seism ic hazard directly because the regionalvariationin
naturaland induced seism icity isnotconsidered.
T he m ap isbased ona com pilationofpublished surficialgeologicalm aps
prepared atscalesof1:20,000 to1:250,000,and ispresented ata scale of
1:250,000.Consequently, the m aplacksfine scale detail.Furtherm ore,the
susceptibility toam plificationofground m otionsisdependentonsubsurface
conditions,which are indirectly indicated by the surface m aps.Because ofthese
factors,the m apunitboundariesare approx im ate,m ay enclose sm aller
occurrencesofotherm apunits,and are subject torevisionasmore data becom e
available.Furthermore,geologicalm aterialsare variable,and depositsofa m ap
unitm ay locally have unusualproperties.Thus, the susceptibility at a specific
site could be either higher or lower than that shown on this map.
T he susceptibility toam plificationofground m otionhazard hasbeenestim ated
onthe basisof the NationalEarthquake Hazard ReductionP rogram (NEHRP )
S ite Classes(Building S eism ic S afety Council,2003),which are based onthe
average response ofvarious typesofsoils.Variation in amplification factors
within a site class is to be expected.
T hism apdoesnotfully addressm an-m ade alterationstoground conditions,nor
considersthe seism ic stability ofdam s.
T hism apdoesnotdirectly addressotherearthquake hazardssuch as
am plificationofground m otiondue totopography and three-dim ensionaleffects,
orearthquake-induced liquefactionand slope instability.
T hism apcannotbe used onitsown topredict the am ountofdam age thatcould
occuratany one site because otherfactors,such asbuilding type and
constructiondetails,m ustbe considered.

Site class General description Definition by Vs30 (m/s) Susceptibility Rating
A Hard rock V s30>1500 Nil
B Rock 760<V s30<1500 very low
C V ery dense soilsand softrock 360<V s30<760 low
D S tiffsoils 180<V s30<360 moderate

E S oftsoils,orsoilprofile with>3m softsilt
orclay

V s30<180,or>3m siltand clay with
plasticity index >20,moisture content
>40%,and undrained shearstrength

<25kP a
high

V s30is the tim e-averaged V sin the upper30m (i.e.harm onic m ean),and iscalculated using the following form ula:
V s30=∑h/∑t,where:
h=each m easured interval thickness,where ∑h=30m,and
t= the m easured interval travel tim e; t=h/V s foreach interval

Site Class Definitions*

*Building S eism ic S afetyCouncil,2003;S usceptibility ratings from Hollingshead and W atts,1994.

Site
Class Map unit Principal surficial lithologies

N/A colluvial
slopesonsteepvalley wallsincised
intobedrockandunconsolidated
sedim ents,steepslopesinFoothills

Alluvial
sands,gravelsandsiltsof
floodplains,islandsandbarsof
m odernstream s

organic peatoverlyingglaciolacustrinesiltsor
till

eolian sanddunesandloessoverlying
glaciolacustrinesilts.

glaciolacustrine silts,claysandvery finesands

D2* Moderate
includesareasofS iteClassC(low susceptibility)
where sedim ent thicknessabove tillorolderdeposits
<~15m,oparticularly adjacent toglacialand
glaciolacustrineveneer.

glaciodeltaic sands

D1* Moderate
includesareasofS iteClassC(low susceptibility)
where sedim ent thicknessabove tillorolderdeposits
<~20m.

glaciofluvial gravel,sand,andsilt

C Low
includesareasofS iteClassD(moderate
susceptibility)adjacent toallvalleysandbogs;
includesareasofS iteClassB(very low susceptibility)
where bedrockvery shallow

glaciolacustrine
veneer thin till,glaciolacustrinesilt,colluvium

B-C Very low to
low

includesareasofS iteClassD(moderate
susceptibility)adjacent toallvalleysandbogs glacial thin till,glaciolacustrinesilt,colluvium

A-B Nil to very low bedrock sandstoneandshale

Susceptibility to amplification of seismic ground motions

NoS ite Classassigned;moderate to high hazard due to
moderate tosteepslopes

Moderate

*U nitsD1,D2,andD3consistofdifferentsurficialdeposits.T hey are allinS iteClassD,where they are sufficiently thick,butelsewhere are inS ite
ClassC.T he differencesbetween the unitsis the approx im ate m inim um  thicknessof thesurficialdepositsrequired foranyonelocation tobe in
S iteClassD.InunitD1,itis20m;inD2,itis15m;and inD3,itis8m.

G eotechnicalboreholedataobtainedoutside theprojectboundary contributed to the interpretations.

P etroleum welldata plotted includesallwellswith shallow gam m a ray logsnorm alized and interpreted for thisprojectand the P etrelRobertson
ConsultingLtd.depth tobedrockstudy(2016).T hese data setsincludewelldataoutside theprojectboundary.

Am plificationofshort-period ground m otionsdue toresonance m ayoccurwhere Holocene and recessionalphase depositsof the last
glaciationare a few m etres thick.T hese areascould occuroneitherside of the boundariesbetween the glaciolacustrine,glaciodeltaic,
glaciofluvial,organic and eolianm apunitsonone hand and the glacialand glaciolacustrine m apunitson the other.Resonance occurs
where the site period m atches the period of the dom inantground m otions.S tructureswith the sam e naturalperiod as the site would be
particularly vulnerable todam aging ground m otions there.

includesareasofS iteClassC(low susceptibility)
where sedim ent thicknessabove tillorolderdeposits
<~8m (m ay increase to<15m inS W cornerof
projectarea adjacent toP eace,P ineandHalfway
Rivers),particularly adjacent toglacialand
glaciolacustrineveneer.

D3*


