Forest &1 ences

Frince Rupert Forest Region

Extension Note # 19
Axil 199

Assessing Gl | i es

Resear ch | ssue G oups:

Forest B d ogy
Forest Gowth
Sils
WidifehHbitat
Slvicdtue

Ecosyst eml nvent ory and
Cassificaion

Bodversity

Ecosyst emManagenent
Hydr ol ogy

Geonor phol ogy

Ext ensi on

| ntroducti on

Giliesarefeaturesfoudon
hllsidesadaecharacterizedby a
cat chnent areaand steep si des, and
generd |y (but not al vays) by asteep
heaowal | andafan. They are forned
by erasion, and canbe ahazardfor
faestrygperatias, regard ess o
werethey arelocatedinBitish
Q@i unbi & The Forest Rracti ces
Qe (FRQ recognizesgul liesin
coestd dstrictsadcdIsfo the

QG |y Assessnent Procedure (GP
toicatifythepatetid fa cdris
flos adderisfloods. This

Ext ensi on Not e provi des sone
background on t he GAP and a
franmnork for assessingguliesin
ineiadgrids

QGllies- adefintion

Glliesaeerosiod feat ures caussed
by confi nat i ons of : channel ed
sufaceveter; susufaceveter; ad
Nass wast i g pr ocesses.
Cerateisticdly, gdlieshaestegp
si desl gpes, but beyondthat, nany
aher festwres suchas grad ent and
the presence of streans canvary

significantly. They are conmon
features throughout British Qi unbi a
adarefoudinaranged naterids
and | andscape positions. They can
be f ound on t he edges of out wash
terraces; indepdacid nramd ,
cdlwid, narine, andd aci onari ne
deposi t's; and carved i nt o bedrock on
hllsides. Glliesaestill dad g
i nsone cases, andinathersthey
rgresat rdict ecsiad fedues
fromi nmed ate post g acia tines.

Thetype of gulies assessed using
theGPaehllsideglliesthat are
cu inobedrockar suficd
nateids Sedficoiteaiaaeusa
todfirethefeatures o thesegu lies,
such as sl ope and es, depth and
length, andpotentia downstream

i npect .

The GAP - an over Vi ew

Detailsof theGParepresentedin
the ARCgui debook. Thi s section
pr ovi des an overvi ewof the
procedure. The G has bot h
techni cal and nanagenent aspect s.
The technical aspects of the GPare
based onresearchincoastad BC
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Fgure 1. Gnponerts of agully system

prinarilythe Qeen Gerlatte

I sl ands, and t he nanagenent aspect s
are based onoperati onal experi ence
fromthroughout the coast. Wil e
there has beengperati ond experi ence
wthadliesintheinterio of BS the
resear ch hasn' t been done t o support
aquatitative g |y assessnant
procedure.

TheGPidetifiesgiliesas
systens, wthfour conponents: a
catchnent area, asteepheadmd |, a
transpart zone, adafan. Gily
syst ens al ways have a drai nage area
andatransport zone. Fans nay not
bepresert if thetramsport zane
drectlyeteasalarge strean(the
fanmaterid sarecostant |y eroded).
Headval | s nay not be present in
brokenor benchedterrain  Aspects
of al four conponents are assessed
fa hezardpaetid.

The G¥Pvas desi gned to i denti fy
thelevd of hezardinaguly system
wthregardstodebrisfl ons and
detrisfloods. Derisflovs,

comanl y ca led delbristorrents, are
rapi d y novi ng channel i zed

| andsl i des contai ni nganxture of

fi ne and coar se sedi nent, woody
debri s and a noder at € 'y hi gh vt er
cotert. They frequently scour the
ou ly transport zoneto bedrock.
They canbeintiatedby al andsli de
fromt he adj acent open sl opes
(wthinthe ca chnent areq), fromthe
oulyheaovdl | or sidevd |'s, or from
wthinthegd lytransport zane
chard itsdf (nobilizationdf a
derisjam. DExisfloodsare
essatidlynajo rundf evertstha
nove streantbed nat eri a s (i ncl udi ng
bou ders) andorganic delri s.

The hazards for debri s fl ons and
debri s fl oods are det er nined

fdlowngboathofficeandfid dwork.
The hazar d assessnert s are t hen used
t o devel op nanagenent strat egi es,
thet cover pre- and post-1 ogd ng
adivities, iduw mgrestadim
pesripias.

The GPisaneffectivetod for
recogni zi ng and nanagi ng nost
aspects of detrisflowand detris
flood hezardsingu lies. Hoever,
sone aspect s of these erosi od
processes arenat included In
adtion thereareaher ercsiod
hezar os associ acedwthgu liesthet
arenat assessed by the G

The GAP - Wiat’ s missi ng

The GAP does not i ncl ude roads as
anaspect of detrisflowor deris
flodiritiaion ther paetid
contributiontothe va une of
nateria invdved nor doesit i ncl ude
an assessn@nt of surface erosi onor
snowaval anches.

Al eenentsof aguly systemcan
bechd leng ngfor roed| ayou,
desi gn, constructi on, nai nt enance
addeactivaion fans; transport
zones; headval | s; and open sl apes
leed ngirtogulies.

Fans can be geonar phi cal |y acti ve
w t h channel s changi ng cour se as
naterial s are brought down through
thetramsport zae Itismt
unconmon for roads on fans to have
dra negestructuresthat arehi ghad
dry, adroad segnertsthat are
eroded and under vater. Wlesite
features of fas areassessedinthe
@GP, fans cannot be assessedi n
isdaion-theyareaproduct o the
gul l'y systemas awhad e.



Transport zones generd |y have steep
sided |sadgad ets, adfor
roads tocrossthemgenerd ly
requresbahcusadfills.
Transport zones are so naned
because they transport vater and
nateria - bed oad, erodedsi devd |
naterial andwoody debris. Road
dareestrituesdaacteaisticdly
aredesigedtocarry aticipated
vater fl ons, not bed oad and debri s.
Researchind catesthat delrisfl oms
can have avol une 10 ti nes | ar ger
thenaveter flood Asaresut,

drai nege structures can pl ugand
intide o excerbete ddrisfloms
o deori sl oods.

Mbst road | ayout peopl e recogni ze
the hezards of bu | di ng roads across
od |y heedvd | s - t he st egpest
sections of gu |y systens. Hwever,
duetoalignnent and grade
chel | enges, corstructionstill ocours.
LN ess specia constructi on neasures
aetaken theresut iswsdlythe
intiagiond ddrisfloms.

Qenslopeslead ngintogu liescan
i nfl uence gul | y hazards i ntvo vays.
Fai | ures fromroads or | ogged
ustad e sl goes canenter transport
zores, intiaingoeyisfloms.

Surf ace and subsur f ace vt er

i ntercept ed by t he road syst emcan be
rotedd rectlytothetransport zone
casingsigificat incressesin
floms, adthusintiaingderis
floss andfloods. There-routi ng of
vater i s nost pronounced when
vater is“piraed fromather streans
and drai nage areas (thi s can happen
bat h duri ng const ruct i on and by

i neporopri atedeactivati ond roads).

Srfaceerassioningdliescanbea
sgificat issg paticdalyinfire
textuwedsals. Thesidevd | s ad
headvdl | s are usud | y very steep, and
if solsareexposedthey wll erode.
Qnce i nsuspensi on, sedi nent

deposi tionintransport zonesi s very
lintedduetograd ent and vt e
pover. 3 nce surface erosi on doesn' t
drectlycasederisflos o ddris
fl oods, hezards duetoexposedsal s
arenat consideredby the G2 Bt
surfaceercsioncanbeavery
sgificat issikeinfishiessasitive
st reamsyst ens.

Acther featurethat the G¥Pdoes
not address i s snowaval anchi ng
down gul | y transport zones. Show
aval anches cannabi lizeinorganic
adoganicnaterid, leavingsimlar
scor patternsas debrisflows. Sow
aval anches can d so present
chdl | enges for roed drai nege
srutues.

Usi ng t he GAP as a franewor k
forinterior gully systens

The G¥i s based on coastal data
and nanagenent experience. sing
thetddesintheGPfa ineio

| ocati ons cou d nsrepresernt the
hazard for debri s fl ovs and debri s
floodks. Thereareseverd reasosfor
ths. Ingererd, ineia locatiasdo
nat experi encetheintensity ad
draiond coestd rarfdl evats
thet trigoer goensl greddrisslides,
and delori s fl ons and detri s 1 oods.
Msaresut, intheinerio sl ges
wthinagully systemnay be
steeper, yet stae Aspectsd vaer
transport potetid aebesedon

cat chnent areasize, adfor the
coesta situsti onthi swvas deternned
prinarilyfrondataonranfdl

gerer at ed peakf| ovs, not spring
radi ati on snownal t peakf| ons.
Gvend fferencesin peak streanfil ow
geeaaimadd gesdility, itis
likdythat thelink betveengu Iy
geonetry adthepotentia for deris
floMntiaionisdsod fferet
betveenthe coest adtheineriar.

However, thestrength of the G¥Pis
thet gul | i es are assessed as systerns.
Wat happens i nthe cat chnent area
and headvdl | s candi rectly i nfl uence
thetramsport zone, and hencethefan
Thelinkages arestrong, anddften

i nmedi at e.

Wien pl anni ng acti vi ti es near
ineia gdlies, thrkgdlysystem
when you ar e naki ng prescri pti ons
for road | ayout and desi gn, roed
costructi on (i ncl ud ng drai nege
structures), | ogg g, post | ogg ng
delri s cl eanout or road deacti veti on

Therd ative e enents of the GPare
inportant tobear innind, evenif the
absd uenunbersaren't re evat. In
perticu ar, domnstreamva ues, use of
terranstailitynaps, vaer tramsport
patetid, adfandestad lizaion
nust be considered. Theinput of
sed nent fromgul lyval |l failuesand
besic gu |y geonetry are d so
inportat factars.

Look toather 1 ogged gul |y syst ens
intheareatodevel op asense of wat
hezards canbe. If yousensethe
hezards arehigh, cdl inaqaified
geosdetist aegnnes..... adjdn
theminther fid dark.



Recent posi ti ve devel opnent s
for the Gl |y Assessnent
R ocedure.

Sverd gulyresearchprg ects have
recent|y been f unded by Forest
Reneval BC These projects wil |
provi de the GPwtharoad
assessnent conponent and a

refi nenent of thederisflowv
intiaionpatetid. Rsdtsfraonthe
road conponent Wil be of direct

val uetothe Vet ershed Restorati on
P ogramand shoul d provi de val uabl e
insigtsfor roads crossinginterior
o |y systens.

el usi on

The Gl | y Assessnent Rrocedureis a
va ued etod for assessingdelri s

fl owand debri s fl ood hazards onthe
coest. Angjor streghliesin
assessingaul | i es as systers.
Veaknesses i nthe G¥Pare that
reedsarenat induwkedasanintiaing
factar adthet sufaceerosionisnat
corsi dered

The approach used i nthe G\P -
treginggiliesassystes-is
val uall e vihen assessi ngi nteri or
gllies

Nte

Aoneandahal f day trai ni ng course
onthe Gilly Assessnet Frocedure i s
offeredthroughthe BCForestry
tinuing Sudies Ntvork. Thi s
causeisva ua eregard ess of
wereinthe provi nce you are faced
wthranag nggu liedterran

ntacts:

Dave WI ford, Research Forest
Hdrd ogi st, 847-7428

Ji mSchwab, Research

Geonor phol ogi st, 847- 7434

Mirt en Geert sena, Research
Geonor phol ogi st, 847- 7441

Cavi d Mil oney, Resear ch/ Ext ensi on
Hdrd ogi st, 847-7429
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