As noted above, the steep streams along the east side of Perry Ridge have deposited fans on the
benchlands. These fans consist, in part, of debris flow deposits. A debris flow is a rapidly moving
(several metres per second) mass of viscous material- awet mixture of mud, sand. stones,
boulders, and woody debris _ that moves down an open slope, or a gully, Dr a steep stream
channel. Debris flows are commonly initiated by the sliding of weathered rock or loose soil on
steep hillsides (~debris slides).

At Perry Ridge, debris slides have occurred (and will occur naturally in the future) on steep slopes
alongside the streams. Slide debris mixes wilh stream water, generating debris flows which

descend the stream channel and then spread out on the fans. Residences are located

in the
potential runout zones on the gently-sloping

fans. Although the flows loose momentum as they
spread on the gentler slopes, the impact on a building of even slowly moving boulders can be
devaslating and life-threatening. Even fine-grained debris can partly bury or fill-in houses and
other structures. The potential runout zones are difficult, and may be impossible, to define with
any degree Ol reliability. AGC believe that debris slides and debris flows are potentially the most

damaging and life-threatening of the various landslide types that they mapped along the lower

slopes 01 Perry Ridge (upslope from Ihe benchlands).

Following his stream channel survey,
Chatwin

noted that debris flows are -common historically" in the Perry Ridge watersheds.

As typical of fans in general, abandoned stream channels can be found on Perry Ridge fans.

reconding the normal lateral instability of streams on fans. Such a stream usually changes
course abruptly during a floods, taking up a new. hard-to predict location:

hazard.

its
an obvious potential

Potentially Increased Hazard: Debris flow hazard will be increased if logging or road conslruction
takes place on steep slopes upslope from creeks that have a constant steep gradient down to Ih~
fan. (Current logging plans exclude much of the steep, unstable and potentially unstable slopes,
but the reliability of the stability mapping, which dates from 1985, is poorly known.)

Other Hazards: river bank erosion: changing Stream courses.

sources of Information

Apex Geoscience Consultants Ltd., 1998. Geological

Hazards Mapping of the Siocan Vaney.
Phase |, in the Arrow Forest District.

S.Chatwin  Geoscience Ltd.» 1999. Perry Ridge Stream Channel Survey.

Consultants  reports completed for M.Benedict and A. Greengrass.

J.M,Ryderfield observations,

July 18 and 19, 2000. and discussions with Muffin Benedict and
Marilyn  Burgoon

J.M.Ryder P.Geo.
September 16,2000



J.M. Ryder and Associates, Termain Analysis_Inc. |
Ste. #101, 4336 Dunbar St., Vancouver, B.C. Mailing Address: Box 45005, Dunbar RPO, Vancouver, B.C. VBS 2M8
Phone: (604) 736-4211 e-mail: june_ryder@idmail.com Fax: (604) 736-5101

Hon. Joan Sawicki, Minister of Environment
Government of British Columbia

Victoria, C.C. September 20, 2000

Dear Ms. Sawicki:

Follow-up to meeting re0 PeTTYRidge Area: Considerations Regarding Geo-Hazards

| appreciate the time you gave to meeting with us on Monday (Sep\. 18), but because the meeting
was so short, | came away feeling that several matters require clarification. Hence this letter.

Early in the meeting, you indicated that your Ministry staff and others had told you that 'both sides
were so entrenched that there was little hope of reaching an agreemenr. [do not feel that my
professional opinion is "entrenched-. Rather, it is based on information gained from reports,
discussions, air photo interpretation, field observations, and previous experience.

My interest in the Perry Ridge area was initiated wihen |Iwas asked by the Perry Ridge Water
User's Association to review recently completed reports 0N the terrain and geological hazards of
the Perry Ridge area, particularly the bench lands. During the course of this work, it became
apparent to me that the current activity of geo-processes here is unusually intense, and that the
residents need professional help. My concerns abcut the area led me to visit for 2 days in July
(on my own initiative and at my own expense), wihen Muffin Benedict and Marilyn Burgoon
showed me many intriguing (to a geomorphologist) examples of the effects of recent/current gee-
processes. Piping seems to be particularly active here, leading to my statemenls regarding the
uniqueness of this area. Landslides, debris flows, stream fioods, water diversions and river bank

erosion also threaten private properly, roads, and people.

The degree of gee-hazard and risk is unusually high for af) area with a relatively large population,
and locally extremely high. There has been no appropriate hazand assessment, and as far as |
am aware, no land use zoning or other restrictions on land use.

In yestenday's meeting you pointed out that itis not unusual for people to have to live with risk,
and so this point alone is not of unusual concern. This is true, but the degree of risk at Perry
Ridge is already unusually high. This is in large part due to natural circumstances and, to a lesser
extent, due to poor land use practices by a minority of residents. The perception of high risk by
the local people is based, quite legitimately, on their awareness of the damage already done to
nearby homes and properly. In areas close to Perry Ridge, they have found landslides blocking
roads that they regularly travel, they know of many cases in wihich landslides have followed
logging, and cases in which people have been injured or killed by landslides.

The fact that the residents continue to live on the Perry Ridge benchlands is itself an indication
that they are willing to accept a significant degree (in places a very high degree) of risk. This is'
their choice. With regard to the proposed logging however, they are not willing to accept an
increase in the already high risk:imposed against their will by an external agency, wihen the
potential rewands of accepting the additional risk appear to be negligible.O Even if the Ministry of
Forests' financial prediction is corract, a proflt of about $300 000 over 1 vyears will likely be more
than counterbalanced by the costs of damage to private properly, which have not been factored
into the analysis. Neither have the costs been included of additional hazand studies.



| have grave concerns about several aspects Of the potential effects of logging the Penry Ridge
uplands. These include the following:

e« Operational plans for logging are being based on terrain mapping that was carried out in
1985, prior to the establishment 0f both the RIC standards for terrain mapping (1996) and the
standards for terrain stability mapping in the Forest Practices Code (first edition in 1995).
Although this mapping was "upgraded" to the current stability classification by a paper
exercise, there was no rigorous check of original mapping and its quality is unknown.

« Present logging plans are conservative, but based on what is likely a false assumption that
removal of a relatively small amount of timber (15% ECA) will have little or no effect on
stream regimes. In fact, the effects of beth tree removal and road construction in the small,
steep basins are likely, during particular weather conditions, to generate high runoff that will

result in significantly increased peak flows.
« Even the most careful planning of roads and cutblocks cannot guarantee that accidents

(slides, debris flows, floods) will not occur. A single such event on Penry Ridge, where steep
slopes and steep creeks descend to highly sensitive terrain with dense rural settlement, could-

have disastrous effects.

In view of the above, together with information prollided to you on Monday, |see no justification
for logging on the Perry Ridge uplands.

Yours truly,

JM.Ryder Ph.D., .P.Geo.



FROM : BENEDICT BHOMNE NO. @ 02267876 Mar. m 2001 01: ISPrl pm
— s S R o e S T S I ST i e
§3/0i72001 De:ime  6PATIESLE: M RYDER AND ASS0CS, PAGE Bl

BRriTiSH
COLUMBIA

Rgfmncc: iB146

NOV 2 3 2000

J.M, Ryder

JM, Ryder and Aa9oci~~., Terrain Analysisine,
POB0x4S00S

DIIDbarRPO

Villoouver Be ves 2mB

Dcll' J.M. Ryder:

| have been UKOd to respond 10your letters dated July 28 I\DdS$pteJnbcr 20, 2000, to fonner
minister Joan Sawicki, regarding the geological risks associated with tossing on IDIdbelow
PenyRlIdie,

For the most twf, the Ministry ofEnvit(thment.  Lands.and Parks (MELP) does llot have
jurisdiction inthe matter of loggin!! o Crown lana on porry Rida e The de.ipatOll official
that approves foreo! development plans (FDP.) outside of community w~ler.heds i.tlio
clistricl manager of the Mini.tly of Forests (MOF), McFadyen Creek i.the onel qunlty
water&hcd within the pllUllling area. Inthis watershed MELP and~fOF jointly g)[fbo:,
FDPs, The total chance plan indicalCs there is only" vet) small ~ that may be lllitib/c for
loj3ing on Crown lond Inths McFadyen Creek watershed. Ifthert ,illever s FDP proposing
losging in this watershed, the regional water manager, as tiw MELp designated official, will
. 8llalyze the public safety quettion along with th", MOI" district mlIDI'lIOt'.

In both your letters you de=ibe natural MzaroS thal affect private lands along the east side
of Pen’)' Ridge. In yoW" first lenor Y"u conclude that prior 10'any foireJdtry d..,;e]opn,"" on
slopes thai dralll to tho valley floor east of Perry Ridge, there should be an invettigation of
the hydrologic linksl*ween the ljplands and cxiUing hazardous e6nditions 00 the valley
floor. 10m Pdviscd thal this concem was also iden.tified in tllePmY Ridge RlIsk Acaessr.nent
Report (PRRAR), A scientific panel (Boyer, JordAn and VIIIIDine) prepaml this report lbr
the Pcny Ridac Local Ro50urcCUs. Plan ILRUP). The panel examined the small
watersheds and 'hce unit, and identified linkat;e. between the areas at risk on the valley
bottom and areas WILD potential for logging; i.e., areas identifii:d in the total chance plan.
The panel recognl2e<i tho difficulties IIBliOclated with mapping subsurface flow paths on the
vo.lley bottom terrace. They id."tified 1we> approaches;; One approach, which you
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diJC~8 in YOlltletter. is \o undertake all extensive drlllInl program \o lIPout possible
.ubswfllICO flow paths, This would be very expensive 1lOrkvo\lld not necessarily provide
(ufflcient infO11ltionto adequately track S\tbsurfacc: flows, The other approach, Ihe'one
, chosen by the p_I, isto map the surface Oow patbs on the ground and limit the risle of
impacts by limiting tho antount of tree removal and requlring extra care when Iwvestinl:
timber and when placing. building. ;mdu,ing road~.

| am further advised that the risk ... sessrnent report idelltit.ed thtee hydroIoIUCﬂl units with i
hiab .~ oflinkhole ami vall/ly-\>ot!Omlandslides. For two of these unlts. the LRUP WVI.
recofiffendod no development. This lel\ one unit, JetOme Creek. as the only high-risk area
possibly affected by logging. The plllililing table adopted reconunendatlons limiting the rale
and methodt of cutting tiDIber and requited detailed profellSiona) aseeJSments and Code plus
practices fur this Ema. Tlle risk assessment report also idc:ntlfiedfive hydrologic units with II
mO< letatai.1e of 5in/<hole. and land~Udes. 1ntbe!lC units. rec<>tnmen<iationswre mad. to
speeifically Ine hydrolo&ic linkages of!ULlllll_=urses alld apply the IS pert:ent
equivalent c\olll'Cutarea CECA) limit.

Inyout stcorin letiClyou list three concerns with the potential effect. of logging. Il1ldstated
that you see no justification for any logging on the Perry lUdgc uplands. One of your
con~s

Is that operational pll111fdr logging are being based on terrain mapping of
[Ulknown qli8lity, 1have: beell infOI'll'lCchat the rnappins was checked tWice and judged to

be adequate by tho MOF. Tho first check was a general liSscssment of all the: 19BOsmappin;

in tho Slocall Valley. undc:rtakc:nby Peter Jordan. MOF éleomorphoIDgist, aixl Kim Green,
malril:! Earlh Scientist. The !'leOOndheck was perfonned by consultant Steve Chatwin. He

. colICludcd that the original mapping was adequate bll'ed on his field traverses of Ib. ridge:
during channc:l asse!lsments and other ",apping, and nreview of the air photos,

Another of your concems is Ihat the present logging pbns arc: conseJVative. but blltcd on
what you believe to be a raise assuntptiO!\ that nJllloval of a relatively ;nnall amount of

timber (IS peroent ECA) will have litlle or no effect on Illre8intoglinct,  You state, Min fact.
the eft'ects ofboth trQe removal and road constnICtion inthe small. steep basins _likely,
dlIring partkahir Wsalhc:r conditions, to acncraie high I11110Ifliat will result in Bianlf1l181111Y
increasing peak flows." However, oil revlewinB the available teseerch on the silbJect. 1M
PRRAR found that rnessurablc: eff~& on streamflow are Ulllikely at less !bill! 20-perecnt:
ECA, InaddltiOll to lilnJtina the amowil of tree removal and road building, the

N
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PRRAR illd the LRUP LJlbJehave recommended furthellltl.Idles In areas idendtl~d As having
a high risk of impacts ftom logging, These studies will require detailed field l1$scssments by
profemonal engincm or g&escientists, The duiillated  officla!(l) will have to consider
these filcomiizendatjons When lpproving any FDP.

Finally. you stato your COncern that even the Inost carefUl plalUling of roads and cutblocks
cannot auarantee accidents Colides,debris flows, floods) will not occur. | agree. Your
comment, however, applies to most areas in Ibo Kootenays Illldto mlChof the provim:e, If
10WII8 were to be curtailed inthis area for this reason 'hen why would it be allowed in
many other populated rural 1ireas, Itwould not he re850Mbl. to exclude alllogging
opportuni1;08 over such large areas. The le'po!13ible thing to do iS to identity tho risk and
nx(ljuce the ri.k using __ .smont procedure. and best practices as is being don" on Perry
Ridge

| understand that the Arrow Forest District and oth"rs are trying to organize o workshop and
moetin&\\ith all the jllOtesslonals that have been Involved in the risk assenment, You
would be mo.t weiCOIlIOto attend.

Yours truly,

Qv (et —

RH. Roberts
Executive Director
ch:oml Operations and Envirommental Assessment

¢c:  Brian Simpson, Disirict Manager, MOF, Arrow Forest Distriet
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J.M. Ryder and Ageociates. Terrain Analysis |ng
Sle. #101, 4338 Dunbor St., Vanopuysr, B.C Maillag Ao i
0 ; , &8.C. ¢ Asdress; Box 45005, Dunber RPO, V'
Phone. (BO%; 7354211 B-mak june_ryder@idmpl com ' anco;:,:r.(:d% ;31-85%1’:15

Mr. R. H. Robans

Exscutive Director, Regionsat Operptions and Environ

Minisiry of Environment, Lande and Parks i

PO Bax D338 Stn Prov Govt

Victorie, B.C., VBW M4 ""'r0/112, 2001

Dear Mr. Roberta

Thank you fory"ur 1"(1&'of Nov ..rmber 23 re~.rding ,ilks auo~lt.d  with logging 81~.Rkige
par my letters !o former Minister 01Environn'lenl 1. Joan Sawicki You raiN 5eil.",1 points to
which 'would like to reply: | apologia. tOr being 80 slow ;n doing SO.

Inp."Iiph 2 you nota that MELP dOes not hDVe)UnSdiction re !logg;ng on Crown Land at Perry
Rld~, Nu\ It1l my unden;landing that MEL!" <1001heve juris<liclion regarding logging marters ~
the Invl",om8l'llo  threatened. The Enwonmental Management Act Section 4 give. the minist.,
th. polwtr \0 laKe endangerpd lend, BUell as Per/), Ridge, out of the AN:;; "The minister may, In
wrlbng, de<:larethat an existing or pr:>posed work, underteking, product US& or resource use has
or poientlaHy has a detrimental environrnenml impact-  Soction 5: "If. deClaration has been
made ... the Lleuten.nt GovemO! In COImcJI may after notiry;,,~tha pe~n _ff.cted, bul witl10ut
the "™cassity of holding a hearin9 .. make an o1 der (@) ree tricting. modifying or prohibiting the
op&ratlOn of lhe work or undertaking ... in ~wmy op.Oified in the order, flillJer p.rmanenHy or lor a
Spé&ciftod period ..

In pafligrliph 3 you nOltlhalln  the PIny RIdG" R.I," Assessment. Soyer, Jordan and VanDine
o..examined the small wa™rsh.d ....... and Id.. lified linkages b~tween ar.as at ri.k on the valley
bottom and oreas With potenti.' for log9ing ...... Th" is true, but they i(IfJnlif",d Unlaag". by
dllineat!tly downslope "~zoneson Ir.fillot1¢ft" based 021 an a~:.Jmpt;0I1: "In th. 9lb6ence of other
information, ~wee assumed that proundwat9, flow could be approximated bylurface contours:'
(PRRA p." 0). SuCll It ae umption may be appropriate for stn  mOl/nIBIMices where shallow
solis Ollerlle imp&rmeabla bedrock, but it is by no mean. applicable to tho gently ~loping
benchlands of the Perry Ridge '1'&8.Th. benchlaOds ife "nde~8in by thick glaciallake
sediments which ..... slowly permeab'e, and glaciofluvildi sediments with mo'e rapid permeability.
The plihs taken OyundOINlround water wiP bo illftuenC&d by lhea" diflerin~ per.neablliUe~, the
topography of tne contact between Ihem, and in general, tM extenl and inclination of rolativeiy
slowfy permeable layers: Thus the ~IPesthrough the oteeiallake sediments along W\I1lc/lwaler
mov ee rapklly may bear no reiatiotlahip 10land surface !opography. Also, pipes conoentr.ta
grounctweter discharge, so that I11'1Jeh water mit\' be funnelled to some small areas whit$1 ,,,,.rby
"~ remain relatively dry. Thy. th" plping hazard IS by r.o means uniform ac:ro$' I'"" e"nchlands,
but varies witn proximity io undorgl'O\Jnd conduol3. InvesUgalion of these "oks" or "pathways" is
ne"ded 1o identify areas at .evore .t~k cue 10piping. The broad "zon™ of Influen™ shewn on
the PRRA map and the poiyg<>n rotinga M thA geological hazards maps (Ao<>xGeo.Clence
. Consultants) are quae fnadequats for 11>1furpose.

3 you stat" thot in my letler |disouu&d "on e'denalve drilling program to map
out possibJe subsurface flow paths”, Thla;s; ,"correct: in neither letter, nor inthe notea I'landtC to

Ms. SQWICidluring lhe September 16 mealing, did | mtntion a drilling pto;re.m ..There are mu:h
ieU expeilsive, geophysical methods of traCing undeflirnund NEWS and Identifylng underground

cavities. Atle.51 the feaSibility of tiles. s/lould be 1f1V~.tl~atodnd oo.t. est>matcd

N50 HHf1IN,aP

In p"llOrllI>~4 yoU polot out thal the PRRA id80tified 'h™, hydrologic units with "a high ri.k of
sinkhole and vailey-bot'.om landslides". Only two oltf"lec& iNflr. r&commended for 1\0
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d,Y.IQPme~t; J Creek ...malno as a high rl.k .rN thel could potentlally bee n.cted by

logging. Yet tho hazard to local ""idenl'" ~u. to piping and landslides Is extreme Intlla! part 01
mé& Jereme Crlek "zonB of inftuane.’ 111.1have examined on In8 ground, Evon with the very
con.tMIUve forest practices lllal you mention, |do not believe ftIs possible aUminate t— rtsk of
IlI¢CldD~"luch a8 Gould hIMI drastic impects in the residentia’ ar.as doWn.lope. Also, | have
be.—-advloed \hat, ~the standard "Cave tables" had been used lot lhe ,Isk an.osment, Ihia and
ollif areas would hove been zoned for "no developmenl. [In tha Cave mol e ,return periods 01
1-500 yr Irt ... tgned a "no development" statu., whereas in the PRRA, raWrrt perloO. of up 10
~0O0yr .« r6 osalgn&d 8 "very low hazard")

Thp .laIDmen™ that | make In parlerap/l 6 are b~e d 00 the "pert opinion 01Dr. M. eMureh ~
the Urlve ...1ty Of British ColurT"bil, a hydlologlst who hlitll alfO extensively reviewed available
re8eereh on tNs subjecl and Whose advieo  froqUB"!ly Bought by slliff of ME~P 811(IMoF.

WIth tog.rd to your paragrapn 8, wOe™ you quesllon the reetj for speelsl treltm!nt al Perry
~ldot, Irefer you to rmy COl'l\rhentt (two pal.graphs) about Piping in the July 28 letter, end to my
...ply t0 a camment of Ms. SawlICI<r. tna' was very simiiar to yours (—thpall'gr.ph i—m
Septemi>.r 20 letter): .

l.andaRd. Ind pipingan!!an actual nsrird h,."., nett.. pot.nOel haurd. Inrniry pl.cu. both.
recenfy end during the patt leW decade", local residont: r.a¥e obaorved sucJdencor.'pu .ndlor
rapid aul)Jldence: of the ground surface .,~d the dovelopmep} of guUlesanti collapa. daprehion,
on thAir propertlS5 Ground INOW:Inenta hsvi dam9Qod FbTP b~ldings and "“ome,.- (July 26,

Al fapiaa j am llw.re. tNa 8fea |, unique within (}rii~h Columbia witn fe.pect to tile tumtit high
|,”.,a0 piping activity. eHho~h rolld piping landforms are wideeprelld ol.crwh&re on gbscial lah
t.,-,a0ea and example8 01 prounc! coUap._ have been reported. At prestnl, we do noi knoty if the
10C8pptping activ;ty has bUll e:c~rbeted by changes In sl!blurilCt dralnage (diz;"harll8
volumes, regime, pBthwaYG)aa.oclated with chsng&&ir; --~nt or hl.lorlc tan; u..t or vegstailon
(t."., road construction, tret r&mn~,  willdfir., ree.idénUaldeYelopmtl'tlij. (July 28)

.Thé filet that tho relmenls conUnue i1, NVto o1\ fhe FEH'yRidge b&nctiJand.1t ItUIt anlildloallotl
that they art wining 1Q ac.ceP'l > $ignifie:tlrit ,degreg {in pieces ~ ver) high degm,) or ;1. 7hiS &
tflt,ir cholet, wnh I'efllrri t0 tM prop01J&ti tO n however, theY-8f9 nof wdlling to Itr:UJpl an

"“ere,,, In the ."fNcly high risk, ImpoSS<1 ags_insr thetr wiflf by an 6)(tem4l1 ugency - e.spfJcillily
wMn th. pot9nilel mwar06 of QOOtpting the etk/iuonat n"lot 6pPflar to be n,~/gibJe. E~en if tr:e
MInlLIry of Forest' fimme;si predicllon i, conol)\. a profit of about ~ 000 over 10 year. will

. lilly be more than counterbalanctod b)' tIV: cast of aamage to pri>laltiU'ld public property, which
11IM n))f beBn f.9r:itor&C! into the eneld)sl6. Neither have the C-OSllbbellincludtd of additional hazard
atudle&.11 (September 20: llel'c-sand bbld not = me as ?Tiglneler.ion)

1Aconolu.lon, Ithink th.t Ihe planhed logging on the Porry Ridge uplond e very rea’ and
conslder.bl. rlka to IDme of the reskJRnto on the benelilendo JOWN~IOp" n.1<slhat hav8 yet to

be fully apPreclited by the government 3Q&110iesinvolved.

Yours truly,

JM.Rydet P.Gso.

o ir Brian Simpson, District Manager, Arrow Forast District, 8.C. Ministry of Forasts
¢ Mr. Dwain Bo"?:r Enginoering Section Head, Water Menngement Prograrm, MELP, Neison
W Howatd Kushpet, Ombudsman, Rrifish Columbia
M. Mutfin Benedict, Resicent. Parry Ridge :

' A ravised tosi banefh analysis Indicates this figure is 5200 000.



J.M. Ryder angd Associates, Terrain Analysis Ing¢,
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Dwain Boyer, P.Eng.

Engineering Section Head

Ministry of Environmant

Nelson, British Colurnbia July 18, 20019

Dear Dwain:

| have discovered What could be a sarious potential hazard at Perry Ridge: several residences
may lie in the path of a possible rock avalanche. (This is a natural hazard unrelated to forestry

activities. )

A Slow-moving (or formerly slow moving but presently stationery) rockslide (slump) consisHng of
slump blocks and broken rock (disintegrated slump blocks) is located between 1000 and 1300 m
elevation aboull km east of Newcomen Creek (see attached map). Slide debris

(approximately)
extends downslope to \he top of a cliff where large blocks and some semi-detached rock
pinnacles appear poised to tumble down slope. Some rockfall has already occurred, forming e

talus slope (red arrows on map).

No clear evidence of presenVrecent mOVement is apparent from air photo interpretation. As far as
I can tell, the scattered trees in \he slump area are mostly vertical (I can see very few tilted trees);
no freshly disturbed (i.e.. paler toned) rock could be seen. However, the position of this large
mass of incoherent rock at the top of a very steep slope suggests that a major rockfall or a rock
avalanche could occur here. There are several dwellings immediately downslope, so the potential

hazard 10 human lifa could be high,

The feature can be seen on colour air photos BCC 96051: 106-107 and BCC9B052: 006-009).

| recommend that a thorough ground inspection of \hls area sitniolflj be carried out by an
experienced rock-slope stability specialist in order to assess \he likelihood of catastrophic slope
movement. the extent of \he potential runout zone and \he hazard to local residents; and t0 make

recommendations about remedial measures if necessary.

Existing terrain mapping shows this feature, incorrectly, as atalus slope effectad by rocl<fall.

I would be happy 10discuss this with you, although the only information | have is from air photo

interpretation.

Yours sincerely.

J.M.Ryder P.Geo.
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Geotechnical & Materiais
i) Engineering Branch

Lt 610 Lakeside Dnve
BRIT[ SH Ministry of Nelson, BC ViL 5587
Transportation Telephone: (250) 354-6792

COLUMBIA www.gov.hc.caltran  Facsimile:  (250) 354-6619

JM. Ryder, P.Geo. September 14,200 |
JM. Ryder and Associates
Box 45005, Dunbar RPO

Vancover, BC
V6S 2M8

Dear 1.M. Ryder,
Re: Rock Avalanche Hazard - Perry Ridge Area

As noted in the correspondence fromDwain Boyer, P.Eng., | have received your correspondence
of July 16,2001 regarding your concerns for a potential rock avalanche in the Perry Ridge area

of the Slocan Valley.

The Ministry of Transportation is responsible for review of natural hazards that may affect
numbered highways. The potential hazard you have identified would likely not impact Highway
6 located across the valley from the site and consequently would not warrant a technical review
from our staff. However, our Ministry is responsible for detennining if natural hazard
assessments are required for proposed subdivision in an unincorporated area | will forward your
concern onto Peter Muirhead the Ministry's Provincial Approving Officer, who will require a
'natural hazards assessment for any proposed subdivision in this area; facilitating further technical

review of the site.

Sincerely,

PTG P I

Mike Walsh, P.Eng.

Manager, Geotechnical & Materials Engineering
Kootenays Region

Ministry of Transportation

Cc:  Dwain Boyer, P.Eng., MOWLAP
Peter Muirhead, MDT
Dave Wahn, Regional District of Central Kootenay



J.M. Ryder and Associates, Terrain Analysis Inc.
Ste. #101, 4336 Dunbar St., Vancomer, B.C. Mailing Address: Box 45005, Dunbar RPO. Vancouver. B.C.V6S 2M8
Phone: (604) 736-4211 E-Ma~:;june_ryder@idmaitcom Fax: (604) 736--5101

Statement 1e: Risk Assessment and Geological Hazards, Perry Ridge Aree

General
Prior to any lorestry development on slopes that drain to the terraces 0N the valley floor east of

Perry Ridge, there should be an investigation of lhe hydrologic links between the uplands and
existing hazardous conditions on the valley floor. Such a study should address the nature of the
hydrologic processes (water discharge, regime and flow pathways, both surface and, especially
subsurface) and the potential changes to hydrologic processes that could result from land use

and vegetation changes.

More Detail

For the residentS and properties on \he !elTaces west of the Siocan River, the chief hazard is
erosion by underground water (piping) in fine-grained glacial lake sediments and adjacent soils.
This is an actual, not a potential, hazard. In many places, both recently and during the past few
decades, piping has resulted in sudden collapse and/or rapid subsidence of the ground surface
and the development of gullies and collapse depressions. As far as | am aware, this area is
unique within British Columbia with respect to the current high degree of piping activity, a~hough
relict piping landforms are widespread elsewhere on glacial lake terraces and examples of ground
collapse have been reported. Al present, we do not know if the local piping activity has been
exacerbated by changes in subsurface drainage (discharge volumes, regime, pathways)
associated with changes in recent or historic land use or vegetation (e.g., road construction, tree
removal, wildfire, residential development).

Landslides are also a significant hazard in this area. Like piping, they are strongly influenced by
subsurface water, and any increase in subsurface water flow could resu~ in increased instability.
Inasmuch as piping erosion may create zones of weakness inthe ground, it could also give rise

to instability.

The standard process required by the Forest Practices Code (terrain stability mapping input to
operational planning) does not (as far as | am aware) address the nature of the links between the
effects of upland forestry development and potential impacts due to piping outside the mapped
areas, such as piping on the valley floor terraces. Some impacts outside the area mapped (e.g .
downslope nunout of debris slides) may well be recognized and taken account of as a result of
terrain stability field assessments, but these are usually done after roads and blocks have been
laid out, at a time when operational plans are almost finalized. More importantly, -~ is unlikely that
even the most experienced slope stability specialist would recognize potential groundwater
hazards so far removed from the inspection site.

" follows from the foregoing that my recommendation is for a study of the hydrologic links
between the Perry Ridge upland and the valley floor terraces. This should be done prior to any
land use decisions for the upland. Until the study is completed, the addition risks to residents and
properties already affected by piping that are posed by upslope forestry activities cannOt be

assessed.

Certain aspects Of this study, such as a compilation of the history of ground collapses (to
compare with land uselvegetation cover changes), monitoring of water-level reconders, and other
observations could best be done by local residents. Thus they (Perry Ridge Water Users
Association) should be involved in both the planning and operational phases of the work.

J.M.Ryder P.Geo. June 25, 2000.



Baurnallll  Engilleering GlrolQgical  Edgimiry

#2 - 1160 Hunter Place i

B 0. Box 1846 Telephone anu FAX i604) 898.2303
Squamish. B.C.. Canada

VON 3G0

Donr Harrison.

Plannmg Manager. vareh 16100
~ Regtonal District of the Central Kootenay.,

601 Vemnon St.. ' ]

Nelson. B.C.

VIL-4E9

Dear Mr. Harrison.
J=C: Geolechnical hazards in the Sloc::m Valley,

Tn Augusl 1997 my I,vife and [ speTH 10 days looking for rcal-eSt.J.le in the Slocan Valk)
\Ve only considered undeveloped parcels greater than annUl ' acr(!~_1v.:a.sappalled to
discover thnt significanr gemcctmfcal concerns existed on many of the parcel:.. we
examined. In-many cases ir appe:.tred to me 3s though landowners \.vcr~ scctinn'inl!-off
marginal land and ofre-nng It to the un.o;uspecring ouyer

Scclion~ of the yfunlcipal Act and the Condominium Act require that the J\li~listry of
Tr;.mspurtation and Highways, Inht' Ministry 0" Ihe Environment Lands and P'-Irks. and the
Regional Dislricts review suhdivi.sfon proposab. in pan. to protect a~ains,t Jevdopmt'nt of
geotechnic:llly ~ h;lzamous areas. If there is a perceived geotechnical  ri."k. it is the
respollsibiliry of the Regional Dis{ric(~ building inspector to call for a geo{cchnica! report
before is.l.;uinga building permit. jy-ly ob~ervatjons (Figurcs 1-41~I'gE£~'itlh_a_uhe:rej.L~
of appreciation  or understanding:  of (he geotechnical hazards by the overseeing agencies
responsible for the Sioean \lalley, A number of jurisdictions throughout the province have
commissioned geotechnical hazard studies to protect against this situation. OUf company
conducted the ~eorechnical overview studv for the Pemberton Lillooet Re~iona! District. It
is apparent that similar gemechnicn[ planning is required for the Siocan electoral area.

Silly sand.s deposited in a dcglacial lake once filled the Sloc..m Vulley to-a depth of ahoUl
20(x) t0~500 reef elev:_Hion.FolJowin2 de!:iaciarion.  the SJocan RI\'cr cut into rhc.o.,C'
mntcrials to create the modern 11loodpGin. Downcuning i resulted in a series of lcn-.ICe~.
includin,g upper giaciolacustrine benches and imennediate level Ouvial terraces. The river
prescmly nit:!:.Inders creating a wlitje floodplmn subject to regular Oooding. In area."iwhct"I
Iht! river undercuts glaciolacustrine materials slumping i—hcreslllt. Indeed. arc;" Hf aClive
slumping Jnd inJctive slump scarps arc widespread inthe vaney. FurthemlOn... the
-sidewalls of the Sioean Valley are exceedingly steep. ;md are lhe initiation zones ft,r dcblis
flows .and md:falls. These rnpid mass movement evems impact lower slope positions and
the valley flat. forming fans. cones, and talu.") slopes.

Tlle geotechnical hazard.:; in tile Sioean Valley arc summarized hcJow:

* Rorational raiiure'of giacioia<.:ustrim: lllatcrials.especiany  whl.:rc undercut by the Sltx:all
River: SIUInpjn~ is most common near the rivt:r (within 100 m). htl( m~|yaffeqt,)lands
much farther, away. A nUn-:lIber-ofproperties were viewed which were suhject !
[Oralionai failure. Two examples are presented in Figun.~ | &. 2. ~
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* Regular tlooding: A number or parcels were vic\vcu which COrlslsled t'nlin:ly of rivt.
level floodplain (Figure 3), No higher level ground existed on these parcels. Exren>lYc.
mitigation would bl;!required to construct rc~idcntial dwelling::; on rhcse lolS; Ihe
constmction  of seplic systems would he severely reslriclc(L

e Rockfall and dehTi." 'low hi.lz~Ircfrom steep ..;lopcs: Steep slopes prone In rockfall ;I'ld
debris 110\\'horder the settled portil.)lIS of the SInC<I1Valley. \Vhere"~Il h:ment i"
situated close 10the base of these steep -slopes. propcny and human life may he a risk
In 1996 a house on the Sioean River West Road (Ficurc 4) was uestroved bv a dchm
nnw. In 1997, just sOllth of the destroyed hOllse. | n"Otedthe construction ot' a new
house on the apex of an JctivC' dehris now eonc.

Asioe from direct impacts from spetific hazards. there arc more wiCiL'srre:lu. Inng-lenn
concerns which may ~lrisc h~cau."c or the lack of geotechnic:ll rlanllin~in [he Sine;ln Rivir
valley. As lllorc people sculc Dlllhc river-level flnndplain. 11 likely 1li.1fi\,;t:r dyking will
he requesleu hy residents. However. if rhe river is arlifki~llly confined un!) through
noodpiain areas. higher ch;mnel velocities \.1.}1increase hank erosion throu~h naturally
conlincu  an:'lI'i. N:lLurallv coolineLl <Ire;\." include stream-hanks consistin!! of hedrnck.
tluvial terraces. imd !iaciniacuslrinc lerraces, In these tC"n'~cedarea ....HIC7'caserJh;mk
erosion will cause pr.agressivc property loss. and may Irigger r<italion~lislum ring ill
previollsly "apparcmly st~Iblc" areas underlain by g.laciolacustrine m;ttcnals.

The conrinul.'d lack of geofechnical planning 111tht: Slo\:~1l1®RmnT  "\.":lllewlll n-ivt: .cripu.-
impacts on unsuspecting feal-estatt! huyer ...=Uldpropc.:rty \IWIlefS. In the: lung-term .......tile
arca i." increasingly built-ouL ut=\TlopmE.:-llt rrc~:-;lirc on the- lloodplam may {ri~~cr inslahidi'.y
in ~lrea~1h;ll presently ap~ar stable. This ...-Imationwill have Imr~Ictsnol only on new
rcsidciHs.  hUion lon!!-senlcd n:sitknts ~s weil, GLIt"It(:chnicalzuninf' is-an issue Ih;u should
he seriously con:"idc;ed for the benefit of all rcsidenL'i, and c:spc:cially for the long-term
health ~nJ aesthetic appeal of the Siocan River V'llley.

\Vc fcelthat a geotechnical study. rc;-,;,ultingin the preparation nfgeo{cchfllCt/ zoningm;lps.
should be conducted for the SJoca.n electoral area. This mapping would he referred 10 hy
Ministry DfTranspOIl1;1tion and Highways tcchni(:al starr heJore ~Irrrnving,>uhdivision
dcvdopments.  and hy the Region.:d District's huifding inspt:clor hefore issuing hlliidin~
pennits. In arc~L"where geotechnical conccms were indicated the developer wnultl he
requested to conducr a detailed a.\\scssment indicating potential gl:ntcchnical hazards.
covenarHs. and mitigation stra[e~ies.

\\'c raise these issues out of t:llm:al rcspotlsihility. II'the people of"thl: Sincan Valley a~rcc
with our opinions. we would like to he considered as a potencial contractor 11% requesl fnr
ﬁr ()sals.. Our ctirriclLllufll \-itaes. are attatchcd ..If you h"lvc-rurthcr questions regarding

' VJ issu{’s. rlca~9_ do not ht."STtate to calf us. .

.- ’I

‘Think von. | . .~
/A
/.’| L(LAVA-- UV \.--
\ ,Pierre Frick. M.Sc.
-;(ic(1SCienlist.

€e.
MO_IE_hP.KMart:End Car(\j/er Slocan re.pr~senl~Itive. Eric Nygren
OTH. Kurt Edmonds Vallahalla Realty. Rerni Eigclsh()ven.
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