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Preface

This Handbook presarta aome environmental Quide-
[fnes for pit And QUArTy development ang restoration in
the Yuken and Northwest Temitaras. The Mandhook:
recommands operating procedures that are - )]
sonaitive to the anvironment and efficient for tha
oporator, The myth that enviranmantally ‘sound
oparationd coat more and take more time ls diepmiied; in
ita place I8 the sugestion that good pit management
aaves the anvircnmant and s2ves 1he operaior both time -
and money. .

Tha information hera was cOWined by taking

10 6 numMber of acministraiom and Gperators ih Iha | :
Yukon and NWT. We wauld fike to thank all these |

pacpia for thair tme and help.

Tha photggraphs wers collectod from numeroue
aoUrees, and wers wken Dy many peogle, some of
whom are unknown. Credit must be given o those
photographers that wé 4o know: Ken Bodden, Keith
Byrarm, John Mudson, J.T. inglle. LW, Lamoureux, Bob
Larson, B. Moerkoert, Jacques Penel, Archie Pick,
Richard Spsncer, Q,A. Vandenberghe, Donald Wishart.
In addition 10 thase erstwhlia phatographers, thenke

must be given ta the following for digging through thakr '

fllas and boxes: Parry Savoie, Guy St Andre, Jack
Hiscock, Andrew Forbam, and John Mough, -

The study leém Wit given vahuabio pasistance and
quigance by a Steering Committes trom indlan Alfsin
and Norhern Developmant Commitea memnbers
Included: Chris Cuady, Jack Hiscook, Fioyd Adiem and
Parry Bavoie. Tha Sclentific Authority for the projest
was Dr. Martin Barnett.

The followlng people asaisted In preparing hie |
Handbook: Archie Pick, Bryony Waimsiay, Werxdy. |
Wwishart The (iustratons worme prepasad Dy Laster |

Jonms, :

Spaclal thanks must be given 10 Ric Kokotavich of

image Pius for doing all the phatographle work in this
Handbook. :

A7-23-18 22:55

This handbonk presants anvironmerntel that
are Lneiis for ph and quirry opemion. The handbook
mended 1o araure Ihat eOOIOGKE, cuttursl
and” aeathetio values will tie presseved wittin tha:
conutrairts imposed by the currant stirie of lechnology.
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Part 1
Introduction

WHO?

This Handbook of Erwironmental Guldetines s ra
anyong who has anything 16 4o with the

dosigh and operation of phts and quamies in the lande
north of &0*. it you ars a small operator, a blg !
contracior, a Dopanmlm of Public Worka, hamist |
df:ounell » OF AN oil Sompany ampiovea, mmmb
oF you.

WHY? BE
Mot people think of the Novth as & vast, umousivd . |
wiidermees )

Thay are wrong. Much of the Northwest Territories ard
Yukon ia being explced, dritied, sxcavated and paved

Inlrneoumofmdwﬁuprnomoromor Justetop’

and think a minye.

Amdmmmmmmum3 '
| anc caeveloprment tor oH, gas and minerals.

:';ITJ_._mmmmamenlmw-'. f
demwm Soter, 50900d, itthere -

- .dewmmmnmﬂ S
- 1 -of metental excivated, can goa Ooward C
| BOaI0Ng Wiy g

-} Ymmmunmmmm;'f .
: por

B7-23-18 22:56 Pg: G5-21

Qi 10 UM the incromsen aMOUD! of KBGO '
buliding interoats, as well as staging sivee, drling -

ZMmMnmmnmm A

shos rasulting I A anvirdnmentsl mees. S
Thlnhancbookmtomdthemdapnor.. o
quany to minimizs these two problems. The fimt

problem, lack of material, w'yhhhqulﬂy :
materd, cannot b ohanged, biul more. officlent

havdbook, it i & handbook of fuldglines
lmwﬂmwmmmmwm S
ment and restoration, C

| nisnopedinatater reaaingt Nabook, NG operaorwill

be more awers of e at various etapes of .
wwmmmmwwmmm

WMMW m«mm:mm-'* -
oMciant ooyretion. o
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HOW T0 USE THE GUIDELINES

Pan 2 of this Guidslines HMandbaook la a very brief gulde
to the reguiatory prooakies that concarn pit and quarry
operalions, who t0 contact and whit PaThits. am

Parts 38 foilow $hrough the procssa of planning,
designing, operating and restoting @ pit. Pan 3,
Planning. tiis you how to locate & pit In retation to the
type and amount of matenal younesd and now 1o aveld
sensitive arsas, A schedule for acosss and operations is
outlined and some guidetings on clmpa are given,

Pari 4, Design, shows you how 10 deaign & ph with
sensitivity for the snvironment and afficiant operation
And restomtion in mind.

Planning and design are Important becuiuse If you plen
and daalgn It right, you save yoursel time and money.
You also sava the environmant, and that's Important.
Pan S, Oparations, talle you the bail way 10 prapsre and
oparate o pit,

Part 8, Raatoration, ghves you Juidelinas for tsmpormary _
and compilata shardonment of a pit and what you have |- . R C
to dé to restore i ’ _ : T T
Pan 7. Permafront, daate with tha apacial probiems of
permafrost. it glves & brief introdugtion to permatrost
and tells you where and how ft might ba found. This
section aign 6oke &1 80me of the problama andounersd
mhen operating & pit In permatrost and how 1o Copa
" them.

Part 8, is about Quarries. Any special pianning, deslgn |
and operational features which are special i quarries
and are not found whh pite are disoussed here,

A Giossary of Tarma 15 provided and referances and
contact acdresses ara lluted, For sach of the subjects
discussad there 15 & guideling in highlighted cApitals,
short axplanalions {text), an [lHustrative photograph oc
drawing (usually) and some summary points, (an *'
Means @ pooOr DIACHOE and A ‘%' means A Qood |
practice}.

For quick and easy refarencs. you ¢an glance at the
SuMMAry paints and then |f you want a tulisr sxpanation
you ¢an read the texi,
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Thnere are about 25 different pleces of govemment
lagislation (Acts, Ordinances and Requistiora) which
camred land develapment In the North; noweaver, ondya.

whmsnwﬁquhmammwwm -

dovalopmant. Neverthalett, tha adrminlstrative pro-

codura ia compla
in this sanvironmental guidatines handbook. Hf you @0

nasd mose details an administration, you am refermed o
tha “Administrative Guide" published by DIAND. Al |

you rsed 10 know in the context of this handbook

which lagisiation controts pits and quarmes, who you'

musi ¢ontact and the parmim that you need.
ACTE AND REGULATIONS

Tha followsng 67e brigf summaries of some of the misjor
Acts and Regiiations which concaen pit ang quauy

b mmptmmmmmum mrmm.
are divided up for sdminiaicn punposms, In the

davelopment.

Territorial Lands Adt - providea the sutionty for
dealing with the administration and protection. of
Territorial {Facorat Crown) Lands, which are under the

direct control of the Minister of indian Atairs snd

Northern Devetopment,
Territorial Land Use

= provides
reguisiory controt for malniaining sound envircrimental

prectice for any fand Usg activitws &N &' MAGES Lrder
Fedetal control in the trritories, Thess

require that land use permits be Issugd for, omm )

other things, ali work Involving the use of

squipment, astablishment of campy, uee of expicelnes |

and claaning of linee, tralis and rights-of-ways,

Territorial Guarrying Regulations
fes achedule and the procadures for axtracting Crownr

Cwnad Iimestons, granits, slate, marble, Sypaucn, lokm,
matl, gravel, sand, cldy or stone in riitoral lands, The .
reguiations spodfy parmits, appiications. siaking and

dimaraiona of quarraeg. _
Fisherios Act - protacta fiah and ish habitat from

any interfarancs through pofiution, biockage or sy
ather struciure that Impedes or biocka fish movermanl. |

Tultan and N.W.T. Waters Asta - (oanca watesr

uss, prevent not WSk
tion in gy W% :r’u ammm
comprehengive Managamaent programa, .

‘Mine Bafety
standaide of ssfety for

and NW.T. i tha NWT, uwmsumw_
StOMge of sxpiosives. '

#nough to warrant a brief explanation

-t outthe

Yubon m moacormh

Ruten of the MW.T,

Yukon Quaits Miniug
(becirook) finerafl in thé Yukon Temiory. |

Yukon Placer _macmma

mmmmwmmwmon'rm

Tarritarial Land

7721

mhmmmﬂ'fukm: o

.mmumm‘mm&wmam,

Aok - MMEI

N.W.T. there ara gix ctistricts, soms of which aredivided .
Inta subdigtricts. The Yukan iaeitory 16 conaiiared as. .

one Jiathict with ton subdisticts.

Each dhatrict and sulktietrict has an oma-mn

OpRrEior Of CONIMICIoE Mast Qo to Daek Advice on
permitAicence appication prooaduess.
ofho\'ﬁmurausdmhqu -

Tha mdumfwmmn and. m';:
approvals are being revisod, haredore the operalor iy« -
mmummmmmmammmdtﬂa"

Adrnmw\oﬂulch' pnpnml.by wm
Commonity l‘ul

Arcund many of the communities inthe NW.T ona'

Yukon, $i6 land as baen wansferred irom the Fedgral

Qovmimentts tha Terrkorial Governmant: theoe londs. *
2 kncwn-as Commissioner’s Lands, Commissionery -

Lands were 3t up 10 Jrolict community. intaresty,

which Inciuce the local 90urce of granuler matarkdl. The: B :
Tarriorisl Government and/or the commundty dom the - -

adminiatsation of the ol s the

Intial opening up of a mmmtu ot aad-monmi;. L
iokity of te-

yeom i
pit Wi thase can be -




Fax sent by : _ B?—ZB—lB 22:5? Py 3/2.1




Fax sent by

in order foc a ot opemtion 16 run

and what typs of material he neads and where ta pet it
He must clesrly understand how 10 SeECh 1or New

focationa of granular material 300 why somé souwrced |
cannat be excavated bacause of such actors as loced |

dralnage patterna, Important wildiife orems, presset and-

plannad recrsation armes and ac on. Pecause of te (|
varying ground conditions with the oitferent acemors. .1 -
- 1he OPATAID? MUSt Man ahedt And schadule his actiitiss - 1
for the correct time of ysar. Finally, if the operator i |-
conaidering using a camp, he must make provision foe ' '

Qarbage and sawao depodal,

QUALITY AND QUANTITY OPMATERIAL |

The term ‘granular mewrial' is used o describe
materiais which Are commanly known 8 sands and

gravela, Technically granular meterials include naturet .
si2ing from sifts 10 sand. gravel and.cobbhee, o

Depoalts of matenal may be uniferm oe 'pure’ such -

8anc pits or clay pite, tait more frequantly, a grenuies | &
depoalt in composad of a combination of materiel types, 1 :

The proportion of fings, sands, gravels anc lerger |
matesiai varien, 80 that & depoalt may be described aed. |-

‘Sandy gravel’, or & 'gravelty sand’ e,

on |
the propanion of sach type of matenal. Formostofthe |
Land for granciar material, a mixture of grain sizes o |

degirable rather than 8 ‘pure’ deposit,

S aand pit

SMOCthiy, the opensior . }.
should pinh well In sdvancs. He must kKnow how macd.

27-23-19 22:57

Pg: 9721
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From the shan opposits, It can be seen that ditferont
uses requite a diffarent type or quatity of material. The
quality of matarial la determinad trom We properies,
which Iinclude:

¢ Shape: Angular panicles compact better than
rounded particies 10r road ahd Pad USe, hOweves,
rounded partioles are Mmone dealrable for concroly
mining.

» Finen: A certain amount of fine material is required
1o allow proper compaction ¢f a material, but the
amount mug! be limited, atharwise ther could be s
dust or mud problem.

» Cobbles/Bouldars: For many usss a size llmit i
Imposed, for axample, fof rond surfacing thare muat
ba na materisl over 2.5 cantimetres in size,

¢ Cleanass/Contaminants: Tiie property appliea
espaclally 1o concrets AGQregata whare the amount
of tines (clay, siit, mica and orpganie materal) should
ba minimized. Standard teeta cam ba parformed 1o
aelermine this Characteriatic.

s Btrength: The parlicies for concraie agafegate
and rp-rsp shoukd be of Mreng durible materal
which le rasistant to physical and chemical
weathering.

o Tce content: Ie contant in a material is usually a
problam since any subsaguent maiting can reautt in
a collapes of the materis, (See Permafrost),

A visvat inspection ot a matprial can give a rouph
estimiate As o [t aultabitity for o partiowiar uss, howgver,
mors detailed analysis must be carrled out befors the
material is actually used to ensure that high grade
materials aré hot Noodisesly Mmoved.

+ difterent quelity fehinfiite for differa used

using
o idurilly quadity requinermernts during pit planning

B7-23-18 22:58B

The avaliabity dwr-miﬂ'-nmm e
s axtremely varipbie. There
-meawll‘mn\'mon

he
tarritoded
sbundenca of materisd in
some of he eouthom parta of the NW.T,, but
sorth; Contral and gastorm parts ot tha W, T. andinthe .

Arctic telands, Qranuiar maetal i
avary mmwmmmummmwgu
memwtmmit.Thoarrwnofrewygoad high
quality miatartal i a0 in NOR. Supply, FOr skample,

Mymmuwihbhhmmmmbo -

raquwlmn noﬂorummamdbyaburqumy .

-mnﬂhm
o oplienkis e O MEOUTS

‘ mmmmqu-umm__ ”

Iwmmmtﬁm

Omommm-mmofmmwmh.
deteryiniod, & suitabie 80rCe muBt be found. Arind

afficlent plancing, SUQERM Jocaions
for higaxtraction, bmmfmaldoowmbupbhloﬂt
Imwc’tnr

‘T operstor cani

and
nthe

Py:

121
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-ummﬂmmmm

= woll pmmw '

-m dllo!zsem.
. ~1o-mmmuoinnm '
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ILILUSTRATION
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mmmm
'-mmnmmmmm
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Existing Bources

This guldeiing applisa to sil oparaters If an 9
8ource can mmet their requirsments, Usually i makim .-
better econamic sense to extract materia frdm s p el .
has already been developed rather than to opefup s
new pit. In sddition, NUMerous pity in & smail ares are
unaightly and harmiul 4o the environment, '

X pGot
lmmm
T paor envirotrnental planning

Three problems can occur whan the operater muan

axiating pit:

1.high grading’ where high quality material s removed
Only becarae it is sagy to ot at rathar than bacams
the operator actudlly needs the high Quaity masaris),

2lurge pite’ - unty unmanaged pit can get 100 large, bat
care should ba taken’
where excegsive amounts of land
and excavaisd in order to obtain
amount of matarial,

a
Inthia case, the openatae showic

Inform the inspector and request anather sourcq of - "

material.

3.bony pha' occur whan there is an axoess of Cver
8ized matwrial in the daposit. In thess altustions.
thirg is a large amount of fejact, the materls)
requires erushing, ang fines muat be hauket in 0 |
make a befter mix. Report a ‘bony’ pit to the
Inapeciar. o

#epecially In shalow pits, |
fuet be cleared |

during the

a7-23-18 22:59 Pyl 13721

| New Pita

Information on poterits sourcesof granuidy daterie)
AN Do obinined frim mmps and aerM photogn -
by Idantifying Iandpform et dre associated wih
-grandisr deposhs. For the arpes surrounding inagt. -
communities, thia inGration 1o Wready recordedor - -
mapped gnd js avallable’ from DIAWD, ot the .

WrOng sasson, f'is & good ides (o ohecke,
'isoo-lranypmmihmmmmmm T
mrnmﬂim.poﬂﬁlmoommom-
another tmli. C S
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2)TMMW¥onmmm ol _
winter to dstermine the quantity of maseelal ol

and taat phaing in ssmmer 10 asases the quality oithe
reaource; A rough satimate of the quaniity of materisl, - -

Ana e compoaliion car best be clitelnexd by uaing 4 80
" miitienetre sugar and drikng holes on a 50 metre grid - o
mnnmmmmmmumm_ L
mmm&ﬂwminm

. anhuu-m
» _I.ﬂlm

» i wialar

o &8 o u S OGS

nwmm;mwm Fod v
¥ poor practkcs 'wﬂtmmmm f;mml':'akm -t .
are or 8 0o .
e Ay | G oo s i A
on -
* X donot o & new irell when one airesdy exists and dagth 40 Witer able, mmﬁmuur
table s CTiCel 1o ormerations, since allexcevtion mast
take place above the-vwater wble. To cbtalnaneccurly .
stovation of i water table, NHPHMNM'
10 'spitie for yp 10 45 houms; the quamity of memdal g - -
oan be excavated MEY thon be detenminad: Test pits
Proper planning of Ihe sesrch for new acurces of muat be SO0 " he summer 'dus 10 the Jreeaing-of -

granuiar matertal invaives: groundwstar i wirder, With the. insgpecions approvel, .
_ somepitsmay beieft openfor other opersorglpamsess - .
1. Map and alr phota Interpretation the meterial, otiverwios. they mun be wm. S
2, Fisld Investigation . ngm :

1) Map and alr phold intarprelation is carred oul in the
oMice. It Invalvas an idandfication ol all the landtarma in
the area that am tikely to contaln grfaier materials,
Londfarma may ba ldantifled by characteriatics of
vegstation, slope, 8ol and drainage (see Qioesary). At
thia lima, senaltive areas such aa astreama, lakes witdile
and recreation amas are identified (eee naxt aection et
special areast.

12
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* locale et pit locations on alr pewics

Whan s permit is issuad, tha inspector will attacha - - |-

number &f conditions 1o the permit which the
Operator must follow. Some of the conditiona may

Any of the above could be disturbed or ruined by the

body includes any isie, river or stream. The

6cological balance of fish, plants and snimals in . ‘§

ar biockage as a result of & neerby pit cperstion, < | OO whers them are:

| Mstorlal in e arve’or whsrw. snvisorimenital

lakes and stroams can sasily be upest by-secirment -

water mark,
then you couid be flooded out, 30 it I beat if you fing
apmvel sourcs at laagt 30 metrem away from & lake or

mmmmmllyoucmmduoolhorhhofm--t

problams. You can find out whers atreamg A Inkiiy

ofica T o & 8P In your local government | P00y bl ghear s trmiaciias il

- * antimute slevelion & waler table
- * lsave selecind pits open
} " backil and ooempect teat phis
- SENSITIVE AREAS
o concern:
- - lakes and gtreama
= wildlite
= « arche20i0gical sites ang monuments
~ recreation areas
. - unique geographics) fasturse
- parmafrost
developmernit of & pit or quarry.
. Lakss and Strearas
N A water
) Alao, if you excavata below the high
i office

07-23-10 23:400

Py: 15-21

'+ plow 10 sy wwmy roem water bt

710 olhor sounoes ol: grancier

~ ndt-under the' ) Watmrs Act. Approvel .'

s
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Extraction of 3 large amount of matarial ls not uaually
permitied bacause this can cause problama down-
fiream, The amouni of material avaliable in & mreem
depandi upon tha seasdnal changes of the watar \eval,
In somme ysars, much more sand and gravel may be
exposad then in othem, thenglora the number of permit
ismiad may vary from year 10 yodr dapending upon the
river conditions,

& o wakiy' levels In wirvier allow eidrecion.

Do not plan to remove sand and gravel Bsiow the high
watar mark of & fiowing stream during times when fieh
occupy 8 pan of the straam at, or bslow, the pit. Never
ramove gravel (rom below the walar level of u flowing
straam.

X pOOr Praciios

The ioaaion of extraction from & rvar Is an imporant
congideration In planning. Exiraction on tha oumside
bena of a river is bad because is 18 whore Tha faatest
currant hits tha bank and graved removal may resuit In

bank collapae. A batter placa to remove matedal ls from

14

#7-23-18 23:40

-m"umhnmm-m&m
ottt souroy i

* ‘obviaky germisslon

nwnﬂmm-mmm

:mmmmnmu-m

Bench Extraction

Like ﬂur bad axttacuon iaks OF 968 mmm
axtraction, should only be.considered |f thery is no:
other fvalidbie sourca. Thate 4re thres mtngu that
maymunﬁnmbaaﬂhntrncﬁon o

- ahoreling.arosion
- stranded #ah In poohduﬂnnlowmmm
- disturtyed fish hadditat

mommnmmmmaummmmn:
vary $Uiong. 86 H the Ol! in waskened by axiraction than
[fall'In; this1s o saricus
efulnnm De: mmmmmm
8000 | '

Pg: 16721
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Permianion for exiraction must be obisinad from Wis | Bears can cause prodlems if e camp or piis notkept

Departmentof Flaheriea and Oceans 1o snsurathmfiah | clesn ana free of garbage. It begrs Dacome & probiam,
NaBitat Is ao disturbad. - . m &mwr fmus! WM‘.*Lﬂ'xﬂ‘mW_ '
P | F and use stare tactica, (it & gun imo the air,:
* only sxtract from Deeches when there Is no olher -'mmmhmdmduﬁiH!hﬂrmunhtﬁmﬁ;Wmmeq”--_ o
.z"“'? 5_dwnhuamyrum;na'me.aﬂ.rgpoma T
- X 60 Ao wxtract below the Kow waler levet | (mmedielywine Gomenation Officer. . - y
X 0 not exiract in an active weve zomm If the gperator conducts difotne fidld wvestigetions, - | 1
ho-rnusmy-‘mnlgmlirmuqlmgqp_owsmm;q- S
) - [ backfor s second ook st widifa. Also. nermat fiyaten .
- Wildlite T 1 aitiude of et mmmmMMam
"I 8andy or gravell irnas ae ofen favoused by ioxm And’
- . wives for denning itas. Thersfore. the sita should be _-
- Economitaily imgortant Turbearing species suchag . g
- | Defver and muskmt must not be disturtied becse” .
- * these AR are valuable 10 \mppers, I .
- There are critical times In all widife cycles:
- - heating (weterfowl, birgs)
" - migrating {caribau)
- - ¢alving {mooas, caribou) Spring
- mr!?o {all animala}
- denning (bears) _ )
= ataging (waterfowt) Fall "’
ancum*.in.j.p;im- _ _
. * orily il tuues ¥ 8 oF peoparty is ondangered
® svold fox oWl derning avems I T
% do ‘nol conduat operstions d e .
These stges accur during the spring and fall. Ase e
thare ahould not ba any pit operations planned at these
- times becouse of access and fiooding problems. . e
- assoclated with thaw and fraeze-up, There are oon- : ' N
- ditions howsver, Imiting the cpertor if he doss want 1o ' Lo S
- conductany work during these timea. The opevatorcar | - . - ' T
be prohiblted from ueing any machinery gufng given |-
- dates and/or In conein aredqs, 8o a8 not tO Siaturb such
- activities at 659 Incubation and rearing ofyoung. -

O e W —
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Archasvlogical Bites and Monuments

The past J8 Gur herdtage, s it should be presarved,
Therefora the Oparator (8 not allowed 1o sonduct any
{and use Oparation in Proximity (oA KNOWN OF SUkPecied
archasoiogical site or burial ground. Known gites are
regigtered, S0 you had batter chack with fha lnapncior
first when you am planning a pit.

s chack for regisiered shos

Many archeegioglcai and hisiorical skes are unknown,
50 yOu May oome acrcas one In the courss af your
operations. i yau da, than you must stop cperations.on
the site and contact the Inspecior at once.

* repont sny slies of hisiorical significance that are

* #top opersions immediziely

A aurvey monument is a fixed point which ts used for
surveying. Monuments muat never be maved or
knocked over, but If by aceident they are, thenthey
must b raportad al once 10 the Surveyor-Gensral. The
Burveyor-Ganeral wi aise mguice payement foc the
Invastigation and restoration of the monument,

16

a7-23-16 23:01

nmmmmmmmmm '

incresaingly more accessibla o tha ganeml public,

Touriam can britg aconomic Bergila to an ares, buti

ammmwmmmmmg
the aHAECBOR of the nOMN ia the unapolit scemm:y and |

netural ‘lndecape. Therwlore all efforts should Do
diretted 1WAt preseiving ths Bosnery ints natural |
statg. Ammﬂmmavbwormwa: o

trophy fighing ke,
mmwmmmwmn

mmnmmmmom“

office (s Appendix A).

fron nun
:phmh pl-ul MN

Py:
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Uﬂqmﬂw‘phmrum

pingo 18 & round, hlil-liks featura as you can see i the

picture baiow, This pingo at Tukioyaktuk i probably
the moat wallsknewn. Pingos ars few in number, 6o 2 -

chances ana that you will not sncounter them (n a pht | '

operation. If you do wish 10 sxcavets In an ema
containing pingos, you are not allowed © o
vehiclas, machingry or squipment within 80 metres of
!hghudmplanmmmforhhhht.m. '
mp‘:’m.wlfmmdonhdmumm thoe,
ra m!unaoon.iaoanurmnwplngomnmm
s destroyeda,

x do not 9o hmer pingos with wwiiolas

Permalrost

Permadrost la a common feeture of Northern environ-
menta and rsaapooialpn':bbmfornny land uee
Sparation, therafor it must be avoided H posaibie, Part

One of the unkiue features of permafrost i spinga A |

7 {Pormatrost) has ben set aside 10 lock at the -

problema of opamting a pit In permafrost,

07-23-18 23:@81

Py: 19/21
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az

A7-23-1@ 23:
SCHEDULE
SPRING SUMMER FALL wren |
Ground * apfing break-up |- thawed ground |- freeze-up " ptroasn.grownd L
conditigns . ¥ C e _
Acoess - NO Overiang iravell- summer travel . |- 10 overiand travel- winter roads -
Spacial problems | - rastrictad use of |- Offest vehicle |- restricted ueeof | - '-'
_quipmant travel - gquipment -
Wildlita cycle - eritlcal wiidtilfe 1-ritical wilditte
_"Eurnlng - burn bush L fice sesson - 1iré saasen T burn Brsh

The above chart showa how ground conditons, aritical
wildiife pariods and the fire sesson combine to limit the
gaAsONS In which an opersior mag;.lmmooromtea
pitin isalated situations. Whilo it 1e a0viaabie to reatrict
travet during spving and tall becausg tha enviranmem
may be darmaged, i also makes sense practicaky not 1o
travel during these seasona. The photographs in this
aection ahow that you can run inic serious problema if
you travel around at the wrong time of year,

Ramamber that yOou Must have a permit 10 burn during
the fira 3060N, but you do ROt reed o 1 Bum-out of
- the saasor, )

* travel at the right seson

* operaw In the right season
& bum i the righl seeson

Spring .

It you are planning & winter cperation, you must maka
SUre that you sthedule your work o finish belors spring
bredk-up which marke the end O the winter road
seasch. Operations may also be reatricted during thig
Llima bacausa spring le an IMponant dsason for wikdie
loud noleas can easlly digturh the birds anc animale,

Stream cromalnga should be plannad 1o avoid intrfering
with flah spawning and migration.

If you nead to burn brush, thia s the tima to do it before
the fire seanon starts, .

18

‘SumMmer ban be

» mmmmm
s Peum bivh Cr
:mmwmm“m .'

mmmmymnpwma

ground may be thawsd ir Sw surkenes, ofan making

theumvewwet ‘Travein norihem ¢
into the-aurface BND SeTIGUN TUTHNG CAR OcCur {see

Permatrost), The!wﬂapmﬁeﬂwnmpu

mifhrﬂmm

Py: 20,21

R becacas the aquipment altke -
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Ovariand travei furthar south doea not present as much.
of a problem. Tha cperator must keep clear fram I

muskeq areas and stay on firm ground,

Summar s the fire 5680N, 20 you can only bum bmqu ' _' :"-. ,' .

YOU NaVE & Divit.

Ovar 1s10¢ than othars. Any attsmpt at traved & this ting
batore the ground ia

overiand travel on wet pround i ot Advised,

The use of equipment may also be restricted in the it |

tha opération is on of nesr & major waterfowl siaging
area or canbou migrating range. Crousings on sweems
may Interfere with flsh migration or spawning. '

The firs se880n extands into the fell: burning of brushlp

only allowed by permit,

frozan can it i '
vehicles gefting stuck In unfrozen terrain, theretors

87-23-18 23:82

Py: 21/21

- travol bocause the frozen ground, wity s mindrum of -

-~ 10-5 corghmitres packad anow provides s tardsurkice
- for maving equipment and maichinery. Road dminsge s L
‘ot a problam. : o ) -

IBnnhm_b_owrm'amm,'
Fell ig f20828-up time when some lakes and rivers froae . | - R

L] ey for i | -
S D g St
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CAMPS

For mast pits nedr communities, campe ar@ not
nacessary, butfor pit operations that 4o require & came,
& few baslc ruiea must be foliowed.

Loaatian

Whan poaalble the slte of & pravious camp should be
ustd, 50 that additionst {and is not cleaned unnedes-
aarily.

Wnen there are no old camp sites gvailable, the
opdrator must locale the camp on gravel, sand &r oh a
surface that can withatand heavy uae. This guidelne
applies particularly 1o summer pesmafrost Koations,
where an Improperiy located camp can quickly Bacome
very muddy. Naveriheleas, & Samp should be property
iocated in all regions. In cne of tha photographt below,
the camp (s on a firm surfacs but the acceas to it hat
blocked the natural dralnage caualng arosion problama
on the siope bansath the camp.

Garbage Disposal

In every camp, all garbage art debrls mus! be disposed
of by: 1) remaval from the site (o an approved disposal
site; 2) burning: or 3) bural, Qarbage that s not *
dispased of property stiracts wiktife which can be
harmful 1o the occupanta of the camp and to the
animais Motmosives. Lintll the garteges & removed o
bumed, it must be kept in a covernd metelcontainer,

20
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- Qarbage and debria muat be removed from the gity
when the plt is located in apecisl areas, such aa blrd
sanctuaries, propoacd parks, aites subjectad to annuel
ficoding. When the oparator la aaked to remova his
garbage, ali of i must be removed, evan if it 18 bumt et
to reduce [ts voluma.

* total remowvel from aite in speciel srees

Burni : .
in most Ingiances, budiel i6 NOt allowed, but In acme
In Bmail campa. @ forced-air fusl-fired incinerator lenct | canes the inspector may approve burai of non- .
fequired. bul the operator must burn ail garbade and cornbustibie metyrial {scrap metet, disoandad machinery
datiin In & suitsble container at kast daly, to reduce | and pans), Bural of debria should anty be carmldersd
any heaith hazard and discourage bears. | larger when H s impractical for the cperator 10 remove the.
© tAmps whers at least 25 peopile arg employed for fwes debrig from the ite. When non-combultibly dabrie is -
monhs or more, a foreadalr, fusl-fired InoINerator |  burk, K ahouit first ba crushed and/or compaciad and
must be uded for emdronmental and hoaith asons, then Buriad below &t least one metrs of companted soil.

21
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Bewage Dispoaal

Campa that stay in the same placs for mora than 15
days must doposit all aawage Inio's proparly designed
and lecated sump or lagoon. The sump muat ba large
snough to hold ali the sewags from tha came, and It
must ba covered (n the Interssts of public health. The
sump shouid alao be located cormactly. dewnwing and
downhlll from the camp; downstmem from e weter
s0uUrce; away from watei bodies. In tha photograph, the
sump Is located at the 10p of he Hver benk, 8o that
seopage through the sump is cauing Mo river bank i
collapaa. This is & very poos location for s sump.

a pumps required for stationary cumps

* loctie sang downrwing and dosmhil
x da not Jocals sump close i waler bodise

Sumpszand pita are nol requiced in moblie camps (ones
that move at leest every 15 dayn) bacauss more
arvironmeontal damage ooours from digging & sump or
pit than fram the emah amcunt of aswage garmrated
from the camp.

Fire Fighting

Firp fAghting squipmant muel ba prasant In campa (n
foreetad 2raan during tha fire season, In camps of S men
or laes, there must bo 2 back-pack bags or ocens
complete with pumpa and 6t laast one pulssak], axe and
shovel. In larger camps {mare than S man) 4 Backspack
baga are raquired and at lsast two pulaakis, sxes and
shovela,

it v Important to maintaln fire fighting equipmant in
camp for your own protection, 1 you do cause & im and
do net have any fire fighting aquipment, you wilt then be
iinble 1o pay any fim-fighting costs.

22
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Part 4
Design - Pits

GENERAL LAY-OUT

To davelop a it in an orderly and afficlent manner, h
muit first he well designed. This is the time to decide
how you dre going 10 iny-0ut the area o0 as 1o etiminsts
w throughout the oparation and make resiora-

Roemamber that boundery adges are the absoluts (Imitx
of the axcavation ~ ali work, inaluding steckpiling and
resiorstion must take place within thase |imits.
Thersiore, & wall detigaed pit will allow for

s mm:h.“““n“
s worldng space in which 1 move aduipmend
& glorige Araba for $0kPiing topmoll and overtaaden

neparaiely
s space 10 form a final grade
& visual acreening

#7-23-18 23:32 Pg: Les22

i
f§ Ev E

i
4

23




Fax sent by a87-23-18 23:33 Pg: h/2Z

CONTOURING

Before work arsas And stockplia sites can be dafined,
tha oparaior must decide on the shaps of the pit and the
plt boundaries.

On fiat 1and, contouring may seern Impractical, ot ot
tha restoration atage you wil find that a pit with
Irreguiarly shapad edges will ook mone Accameia ahd
bé easior to landacape than one that Is sguam or
rectanguisrin shaps. Howave?, if tha pit (8 o0 te skde of
a hill, you must {ry to bisnd the pit boundarias into the
netural landscape 80 that it folicws the pattern of the
land and looka Ilke a naturat opening. A pht with
rounded adpas with varying depth is mora Acdeptable,
aspedislly whon the pit it |ocsted along & roadway. On
major highways, a Jandecapa architect s cften required
1o daslpn roadaide borrow amas.

24
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Where cutand filt [s ongoing, | may be bettar io remove
agditional material from the sut ared mither than open
up aNew pit. I this Case. extand the cul Rlong the inskde
corner and provide 1or dminsgs comirel on steep
slopes,

eirg sut

/

cut

®

. uummmmmmmmn
s tend cut slong inide comer

STAKING

The beat pratacton thst oan Be glven 1o ths snvironment .

{8 %0 Iimilt the amourt of land that Is disturbed, Staking
And flagging th development boundary is tha first and
mMost important stap in contalning your worlk sctivities,

Staking la the process by which your design becomes
eftective. The lay-out designed on papsr now bacomes
an actual lay-6ut on ie site.

OMhhHMbdﬁﬂnhﬁ

« conirol painin shouid be el up
PLACEMENT OF SORFACE MATHRIAL
Windrow or Slash Location

Dispass of sll sioah. If i (8 not posaibia 1o disposs of
slash immadiataly, [t shouk! ba placed in & compact
windrow snd st ieast 8 metres away fram stending
fimbar 10 reduce the hazard of fire,

@7-23-1p 23:33 Pg:

‘o compatct v wirirow
* jocgte 5 m from sianding dmber
A g0 not ioeate windrow in shanding timiser

Topeodl

v/22

All Orgamic soif must ba atrippad 17oM the cleared aree

and saved for restoration purposes. Topaoii muat be:

pllad In its own saparate location and maust nol be
mixed with the overburden. Make sure that them ia

&Mple working space behind #he plle to aliowequipment

to re-spreed the material at the mestomiion stage. .

s 2l organic lapeoll must be aaved
& atookplic separsisly from inorgenic overburden:
¢ allow working space betdnd siociqile

Wnen there Is oniy B thin layer of averdurden, it should. -

be slockplied around the pit with a working spece
behind & of at lesst § matres trom slanding tmber. -

A spacs sShould by ieft Datwen the overbiurden

Stockple
ang the leading adge of the pit in orcer o sHow

equipment to achieve a pit slope which comas up (o
graund Mvel befara the overburden i pushed back.

[T - - ' —
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% do N X Overburden with sheeh
X 00 N1 push overburdien ino stending Smber

Excavated matedal shoud ba stockpiied on walk
drained ground closs 1o the haul road. Allowanes muat
be made tor aasy moOvemen In and around he eupply.
Make sure the slopes are stable and do not allow
granular matenial to mix with owrburden or tOpsol.

* gverburden munl be stockpiied with working space
behing st in fromt

In casen whers there is an axtess Of overburden or“cul
waste” it may be nacassary 1 remove it 10 & new
dispoaal site. Make suné that the stockpilpd marteral is
on well-drained ground ang away from any water
bodies. itahould not be iacated (M a well vegetated arse,
Once hauled to an adjscant arse, I ahould be dumped
insmall heaps, contoured and graded inta & low proflle.

28




Fax sent by

X poor practice

X make e the stockplie has stabie siopee
* koo aepevnie from Overburtien and opsol

i the material g oe-vich and & ot of flow is expactex on

malting, provide for drainage.

 VISUAL BCREENING

1tig & good idea o 'hive' an open pit from view if at ab
poesible.

* An ideal aituetion Is to devalop e pit on the downhil

side of the road whare it a compistaly concealgd from
view.

Visual screaning can be done in a well vegetxted ares
by leaving a butfer strip of dense, wind firm trees 20
matres thick Detween the 10ad and pit. It a pit s neara
water oourse, It ia sapecially important to leave a wide
buffer zone (100 metrea} of standing limber, 83 the
natural vegetation aerves to filter run-off and protect
fish,

a7-23-16 23:33 Py:

There are a0me casaa In which (saving & -butfor strlp

922

bacomes more of u hagard than a benalit and should

then be removed:

X i the strip runa at right sngles to prevailing winds

(nuncaplibly to biowdawn) o

« -Iftmmfunsmmtwammmhﬂenwwfn
oA of the strip (e trees will binci the sun, prevent
mekting and lorm black Ite an the suriace)

x -if the sand s thinor

disesasd (it mity not be anchored welf encugh)
x -if the pit Is adjacent to ancther cleanng such as a
plipsline Aght-cl-way, relocated FOACWEY OF DOWer
live (It becomes (00 thin) ' .
X -mm'unu:r;tmnca angoi;i:aro;alngpm,aw*lpm'
iregs redults in s smali ‘iglana’ of vegetstion (this (a
inadecuate) .

lmmmwﬂ

Highways afe sometimen icouted direatly on 10D of the:
best granular material dapoaits bacause wet-drained
rosd materied |s sirvady Svailabie ot its base, withouk
haullng Ir new material from other aness. H the sourca.
(los within 80 melres on aither skis of the foadway,

laaving a 30 matre butter sirip would make the sourse.

sparssly vegetatad, vevy old, o

unavailable and require further axcavertion eisewhers,

In this tusa alone, & buffer zone of tees will nat be

mqulmdandwﬂmlngdhm-ol-wwm.-uwm

CCOplatis practice,
contouring and ditching takes placs. [ visuai screening |

8 required, it an be achieved by duilding s berm along
the road side of the pht eage. - .

27
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Y-shaped approachss o the MNghway snd separme
lnlrymdeuﬂmndufmmﬂ\eplumnmw
since both require additional clearing.

* barm on side of rosd aceeend pit from view
# butter 20ne of mea must be 30 m thick
& g Bulfer 2one bs not required when:
- it ls mmcapiible 10 Blow-down
» & ahacias tw rosd
~ it Is boo thin
-nmmmm

ACCESS ROADS

An accass road s needed 1o g to moat pits, therefors
arention musl be given 10 soma of tha basic procidhures
for bullding an anvironmentally Socegralie access
road. Detalls on design, grade, culvert instaliation may
be found eisewhers {300 Appandix B).

Summer and All-weather Access

In addiion to acretning the pit with a butter 2one, the pit
acceas road and/or the pht liaslf can be hiddan by
doglmlnghonmappmachmhmmm

28
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Tha right-of-way width ehowld be Kept 1o a maximum of

10 matres. Access to eites that ara (et open for future

use, Mudl be malntained in goad condition. If arosion is

likely to become & problem, it |s & good idea to spread _

some of the cleared elash over the rght-of-way.

Access roads thet are to be permanently abandemed
and cicsed off from pubiic use should be screened from
vigw and erom-diiched, Screening may be accomplished
by placing boulders, tranmplanting trees or shrube, or
by Buikding a berm. Crosa=ditohing prahibits vehicle
passage and aliows for more nstural aurisce drainage.

& cross dich permanenily sbandoned fosds
* hiock sctess
Winter Roads

Winter coade must not be used untll the ground s
sutliciantly (rozen 1o suppon equipment and there Is

compactod snew depth of at least 10 - 15 centimetres

on the surface.

P7-23-18 23:34

In crosaing any streacy of river the poesibitity exiota of
disrupting fish passage and apawning, snd causing
siftation or erosion, tharefors |8 Ie atrongty: advisadt that
the number of straam. crowslngs needad for an access
road e limited 1o the absoiutaly saaentisl ones,

Thers are four witys of Gransing streams; which matiad’
you chooas depands on the imeof year, the sizeofihe
crosaing and the numbar of #ah In the stresm: '
« Culvert instaliation

Nowever, Musl be approsched 8t
an angie and the wator must ba Crowmesd at a rigit angie,
(the shortast dismnce). _

¢ doglegert upproach |

4 crom ot 0O°

& hand Dlear Ve Sthiarv

» fofl frene ey from siream

26,
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Culvert Inatallation

Culvaris muat bs adequately sized and properly .

inatalied.

& good plaosment

* proper shy _

The culvert musl be [arge engugh to accommodale
peak fiowe (apMng runoff), Culverts that @re (oo amall
result in ponding Deakid the roadvay, of roachwiy
collapas.

A7-23-18 23:35

X ho culvert
X too fsle

2 roscivmy colepee

Incrassad cuments dus o ahennel canetriction can
sariously Mnder flah passage, tharefore tha Depariment
&f Fisheros and Oceans ahould be conguited on
correct alzing. Ao, make aurs that the boltom of the
ouivert goes nod interrupt the matursl contour of the
strearn bed, because a ‘step’ In the profile can iImpede
fiah movement. :

Pg: 12722
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- woler livnl

B + pooxd praciioe
. ¢ contour of stresin maintained
* culvert placed below sirean bed

- The sufrounding embankments and stregm ohannal
- © must ba protected with rip rap. : * Gmber croseing
Pording

Foraing la allowed but it may twe limited or stopped ot
any fima by the Inspactor. Although not fevoursd, .
COrdurcy roRds May D LG if Smat sthaems 1o riedute .-
slitation from frequent fording, but thwy must be
removed before freeze-up, '

Ioe Bridgea

Ioe bridges should be locatad where the stream banks’
Ar9 low 1 mduoce the size and number of ramps; - -

Icabridges may be construcied ualng onlyanow B, but.
sometimes imbed trees may be migwed, but thay must - -

. bo oompletety removed befors apring braak-up, The
® propor placement of i rap for culvent use of 6)ash And dirt [9 prohibited., In streame that o not
nomMmally freaze o the botiom, a free-flowing chunne]
shouid remain 10 sllow tor movement, :

Bridges ,

Many pita ara Pedeonably Cioss (o & MAJOr roadway.,
ibereicre sxisting river crosaings Lsing bridges shoukt
be usad befors consruction of & new bridge s

considered. If a Bridga in required, the InSpactor and an
enginaar muat be consyhed.

- For temporary crosaings, ponatie Bridges are recomes
mended, but the apan leagth of thesse structures ie
limitad. Ancther method of crodting relatively narrow
wal areps Or Indeterminate strasma Is to bulig a imber
DYidge croasing as shown balow. Thia must dé remaved
on campilation of the pht oparation.




Fax sent by

Part 5

Operations - Pits

wWhen you read this section, you will by now have
planned whare your plt witl be, and havg 1ound gut how
10 design it properly, Remember that the Planning and
Design chapters moust ba resd before you mad this
chapter on haw {0 oparale the Dit.

The first stage is to prepare tha site.

PREPARATION OF GITE

The gite ia prepared for excavation by doing the
tallewing: '

- rush clearancol:uaah removal
- grubbing
- fwerburden removal

Brush Clanranos/Slash Ramowal

Baftre tha 1opeail and/or overburden can be removed.
brush and trees must be clearad from tha pit site. Only
1he minimum aras necessary for e opiration of the pit
should be cisared.

To asgiat the bulldozer operators In clearing, the
boundaries of the pit, the acceas road and tha buffer
26he shouid be clearly fiaggad 16 that un
Clsarance does not GSour. [nspectors should be on
nand when cléaring commences.

In same areas whens thare ane trees being clasred that
are largar than 12 centimaters acrons, and they am
conaldered to be valuabie, than they should be taved,

Rafer to 1ha tarms and conditions on your permi for
saving and atacking merchantable timber.

Machine Clearing
]

For ganaral clearing, machinary may be used, Trees
should be cut flush with the ground, unigse cigaring
takes placa when there is snow cover. Whan there is
snow on the ground, the vegetation cannat be out 1o
ground lavel and thacsfare the stumps must be removed
the next summer.

az

Ba7-23-18 23:35

Machinecy operators must ba camiul not to damage the
VOO thist surrounds the pit aite, theretore it is beet
if the trees Around the odge of the site are felled in
towards the cleaned area. Traes shouiict not be laft at an
angle around tho adge; thaee 4l 0alx)- ey’ and
Shoukd B felled.

Py: 14722
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* clesr gway from pit odge
* foll trees inwards

* use proper squIpment
ldommmm"m
X do not ive ‘Seanere’

Once the brugh and (rees have besn clearcd. the
operalor can do one of three things:

1. windrow material and save for restoration ar
2. plie and burh brush and siash Sompletely or
3. ube & chipper

Windvow

Windrowsd material should be placad siong one skie of
the pit with & spaca of at east 5 metros Datwesn the
windrow and the standing Umbef o minimize fire
hazard and allow machinery 10 move behind if al the
rettaration stage, The windrow should be wall
COMPBGIsg,

i . | . ot . A} e | . e iy

- 87-23-18 23:36

Tha use of & chipper s a

9o0d way to diapons of slash:

but & chipper Is expenaive, 1t makes 4 ot 61 noise snd

thars |s noms doulzt a8 10 whiether a leyer of wood chips

on-the cut suriecas of & pit slds or slows dawn the -
| revegatation process. On fhe other hand. wood chips

#0188 A good Insulator on Siapes that are suscepitls

thamwing. )

M b a0

Py: 15722
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R
Grubbing In required 16 remove Large tree trunks and

rootes from the sail, The 2all cannot ba frozan for this
aperation, 50 grubbing mugt be don in the summer,

If any areas ara mistakanly grubbad, the Opergtor muat
spread alash material over the disturted ares.

¢ grubbing must be done I emmar

Ramoval of Overburden

After the brush in emoved, the unsuitatis soll ard
atane (overburden) sbove the gmnular material must
be stripped off.

Cvarburden remeéval should be h 2 stagoa:

1, removial of the ofganic layer (top aoit shd mugke)
2. remowval of tha inorgania laysr {overburdan)

34
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In many araas of the Northwaest Tertttorie and Yukon,
there la fittle or ne 0p soll Making removal of the
organic ayer Impractios). However, where thare la a

well-defirmd arganie layer, it should be mmoved and
saved awly from the rest of tha ovarburden {0 prewent

mixing {ase Daslgn).

Tha depih of overburden varies from place 1 place
from a few coartimetras 1o sovardl rintres, But howover
Thick, it rrasst be soved for pit resiomtion. The location
for piling overburden wes discuagad in Design. The
Oovertu Pilos shoLid He sioped, rounded ar obiong
and myst bw iocased on & well-dralned aite awey from
streams and laes,

Py: 167,22
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-

METHOD OF EXCAVATIO
Depth of Pit '

All sxcavation must ideally take place above the
MaXiMum watar bk (evel axcept in permafrost (spe
Parmafrost), The water 1able variea from season o,
36880N, and year 1o yaar. A dry pit Ot yesr eouid tum

into a floaded pit the next year, and it will then have to

be drained before ary mons material can be axtraciad.
You must maks sure tharefors, that you excavate st
leaat 0.5 10 1 metre above the water table igve.

A7-23-16 23:36

8lope of Bide Walls

In sff areas but the continuous permatros! o0, the
tops of excavated siopas should B4 rounded io reduce
the liketihaod of slumping. In looae Materia), the verics
cutiace should Nt exoead 3 mtres for salsty reasona,
A slope should never be undercut in oraer to obaln
matertal.  Speclel procedures apply In contnuoue
parmafrosi, so the reader ia advisad io read Part 7 on
parmafrost,

2 round $he tope of sopes .
* side walls shault by leas han In
Xk 4o hot inchercut siopes

SEQUENOR OF EXTRACTION

Granular material ks 4 non-renewable repOUCe g
tharafore evary wfforl myst be made to axtmct Kt
carefully. The operator should think abots the ordr, of
80quence In which ha witl axtract granuiar mstwrial
from a site. A distinetion must be drawn betwaen singis
user pits snc Multipie user plt, o

Single Usar Pita

I smah, short-tarm (leas than one yoar) phy, such se

highway borrow pits, the whol sits may be opened up
at once {siash removal, grubBing, topeo and over-
mmnmkzun-.mmmmhmm-
all 5t ane tirne,

In larged, iong-tern (Mom than one 'yu_r) pits, the
opomtml- :::ould pian o sxtract aections of the pit .
soGuentially. on & ywar-to-year baia. ity this \ hO
section of the pit is cleared unti! the year lnwhﬁ the
malrial 4 neaded. '

wrnnnnlymoocnontmonabﬁnqwnraad i kgt
open at & tme, the opemtor will have a -ang
cantroliad operation. The following shows & possible -
sequsnce of operations: . '

a5 -

Py: 17722
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Tha following la w typical opereting plan for @ single
user pi operated for mora than Sne ysar. The numbered
arrowa shaw the ordar ln-which things are done.

A wiii bo opaned up Hirst

- 8lsah removed
1} - evertiurden s removed 1o a location near D
2) - granular material is removed from A

B will be opened naxt

- plash Iab removed
3) - overburden from B I8 used to restom A
4) - granular matedal Is ramoved from 8

G

- glash is ramoved
3) - overburden from C |s uséd to restore B
8) - granular matwerial is remaovad from C

(8]

- slagh Is removed
7} - averburden from D s used & restom C
#) - granular material is removed from D

FMinal Resitoration

9) - the overburden originaily movad from A is now -

ubed to restore D

MN.B. - The {opeoil shouid hava Beon saved ssparately
and shauld now be used 1o 'dreas’ the whala site.

36
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o davelop the pi In sequence |
There ars awvers| advantedes {0 developing & pit
saquentially rather than haphazandty:

- avoide unnacessary clearance of
= avoide problems of isving Mockpile sitme and

WOIKING &rsa Detwesn Surrounding vegelstion ang

tha pit edge, except for original -movemem of
overburden from A (Step 1)

- allows meximum aamation of materel frosm site

- {imits the amowunt of earthmoving

- oan do restorglion as you go Blong

Tha abowe exampie {3 for one shape of pit and a 4-year
operation; Al Svelopmenr wil vary with flomnl
shapes of pit and with tha slze and length of
operation. Some atlematives: are shown.

that thia type of dewelopment I8 cmily recomunended for -

operations Ieating mor than one year, Speche)
nWMthMmmthﬂ?

Py: 1B/22
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Multipls User Pits

When there are 4 number of differant Users, & carsfull |

site developmant plan must be drawn up 50 that sach
aparaior can axtract his mquired amaunt of material

8nd stockpile R, without interference from anvbody

eise. It i9 alse Important that the matorial 1a not wasted
dua to unsupervised axtrachion progedyres,

¢ powsible site development pian I & sulliple user pit

X random aitavedion in multiple Lser pit

A7-23-18 23:37 Pg: 19/2_2 _

SCREENING AND CRUSHING
OPERATION

Crushing and scrsening equipment and the stackplied
material must belocated in an eanily sccansibie position -
In the pit to aliow acoess from the. cut toce and 1o tha
sceeas roat 1o hauiage. Bacauss the areg around the ;
crusher 2. & heavily used aves, It must belocatedton welt
Arsinext and durable (hard) ground, -
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¥ ancess sl caustd hastth problems
* locate off paris of camp sway from enisher

Ditferent alzes of crushed materisl are oblained when
the materisl ig pasaed through differont sizs sCran).
Screaned matariae are sockplied sepanstety,

& difereril mixes of Malerisd fof difersn| unes

@7-23-18 23:37

DRAINAGE AND EROSION CONTROL

The pltahould have besn designad so that the probleme
of ticoding and erosion are reduced. Mowever, if
floading or srotlon do ocour, the optrttarthould know
about sorne control measures,

x flooding reduces effichmacy of opertion

Drainage
NO part of % pit operation (Camp, S6cans, Overburdan,
modkphe'

) should be locatad a0 thet it cbwiruchs natural
drainape and caes flooding of Chennal diversion.

Hﬂondmdouoowrinmmuulf maopamgrnua
cholcs of what 10 do

= Lise & PR
= &l drainage ditchas

Whena pumg kg used, theopunmrmuumunmm
s batter practics o sxtend tha pipe 5o that the outlet of

water | oMo lovet ground or dirsotly into a stradm or
fiver.

amall amounts of water awsy from the working arss.

the pumpead water |8 it reidased atthe top ofaslopei it -

Drainags ditthes may be uasd within the pit 10 drain

cL
! i
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aes D

o

omﬁumm—mm'

Larger dliches may be cut through the pit waiip, but it i
Bast 10 cut more than ane 50 thet the Sutfow of waier js
not Conoantded Into ong placs. The drainage channels
must be located 80 that the outfiow I not Sown a steep
slops or toweards any structures or roads. :

* cut mone han one dich
xdo not drain waler fowwrds any Wne, roasd or
wructune

Whean improper drainsge procadurcs are usad

fraslon acCyre, There are a oouple ot ways {0 slow
down erosian and minimiza ity effects;

- 3pre8d dlash on the eroding SIope to slaw down runen:
- Cut shalltw banches &4 the siope which siso siows .
diwn runoff,

The photographa below show an example of ke
sitation and iase of vagetative cover as a result of poor
dralnage procedure. Sliash has been used on the siope -

(plge |
Ouﬂmmmafunm.dnmmhummm i

to slow dowh any further erogion.

07-23-10 23:38 Pg:

Erosion
Eroslan mmnmzmm.

- improper dréinage praoadures
= WIong slope arigles

2 eroded muterial shed up water at Yoot of slope -

21722
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- The operstor mimt srsure that tha pit walls or stockplies
arg atthe correct alope for 160ss marerial. Feavy ralnfel
or natural ruNAH on step ABHGE SiA SO0N wash al the
material gown the sigpe and Into the working arse. This
i1 nol good for the atficlent operstion of a pit.

EQUIPMENT SERVICING

Every pit operation uses equkpment, however. no
aquipment Gpemon should ysa the pll alte as
alsposal placa for oil, oll cana, fuel containars and &0
. oh.Whanenging oll Ischanged, itmust be reciaimed or
Burhod 50 that it doss not pellule tha 301l or water and
deatroy the vegetation.

a7-23-18 23:38

Foel Storags
Amﬂlmmtmmmmwlmnur?’mu:
normal-hig

comtainer with a capasity of lesa than 1,000 litrgs!

not ba lacated within 12 metres of tha

water ioval of any atreamns, but it doms not recquie -
dyking. Any arger fugl caches muss Rave A0 IMperme-.

ablg dyke. AIIanhlmmmmlhopmpoﬂym
and stacked in an uprght poaition to prevent the
posaibliity of apiils andt leaks.

. Mﬂmtm'lznmwmu
* provent aaka and spiils

Chamical and Petroleum Spilla

Nwopllbﬂtmmorpohmnmmhom :

mmeciataly 36 1he INSPOCH.
It i importent that all epifia A ported: in ordec o

mmunnuumpy fish, mmm '

and soll.

Py: 22,22
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Part 6
Restoration - Pits

Al sil swages of the plt opamtion that have baen
discusaod a0 lar (Planning, Deqign and Operticra)
- : mathods that make final pit reatorstion assiar have bean

8irnaacd. Whorover & pit i locatsd and however amall of
- inrge, it muat be restoned In 3ome way.

) FUTURE PUBLIC USE

Before restomtion baging, tha opemstor should commuil

with the Indpector about the possible futLine ute of the
- plt site. Possibio usés inciude: picnic or carmping ameas,
- acenic viewpolns xnida the highway or &4 3 waste

disposal site for community use. In afl cases the
- grapuiar materiala must be completaly ramaved befors
- reotoration thked place. If the pit Is to be landasceped or
usad as & Iandfill sis, the operstor may tum the
responaibility of pit restoration over 1o the government.

' Restoration mquirements vary depending on whether:
the pit is baing abanooRed penmanently or only
tempomrily. '

Tha pit is temporanly abandoned when it siill santaine
umabla material. if this is the case, the working face of
he pit shoukd be left open for futum operatom.
Fiestoration ataps to be taken for temporary abandon-
ment includa: ' hid
-Mm . :

- dralrnge and erosion: éont _

Clean-up and drainage and sroslon coORtrol are alao
mquired formphu'qhndommnlmmwm o
- recontounng _—

- « Ovorbyrden repiacemarnt

. : - rvogetation

e 1AEEHY
0

N

3 =

& =
N
3
D

B
—
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CLEAN-UP

Although the pht and surrsunding areea ehould be kept
as clsan aa poasible throughayt the aperation, any
parbage of debris musi ba completely dispomed of
bafare leaving the ph (sse Planning). All bullgings,
machinery and fue! containgrs must be emoved uniess
the oparetor haa written permission from the inspectar
1% Igave tham there for future uas on site.

& complete clean-up

* remove all bulldinga, machvinery

« only leave bylidings, meshinery with writien
pettisalon

DRAINAGE AND EROSION CONTROL

¥ abandonmant of the pit ja smporary, accees 1o tha
remalning materlal muat be aasured, therafors if he pit
Is [Iksly to flood, drainage control mesaurss should be
laksn by pumplng or culing drainage ditchas (sse
Cperations).

lmmmhmm

Wherever possibla, revegetation of s completely
abandonad plt ehouid be consicared, but in northmm
greas whara rovegetative growth (8 very siow, It is
accoptabi o lat the pit flood natuealty,

42
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o fiooding scceptible where 1o vegatation plenned

Wnen revegetation is possinie, ‘a0aquaio drainage
conirol Mmetsures Muat be taken. :

Grosion should not be a problem I & properly
Sontourss pi whers the alopas Nave basn HUNded, 4o

not axceed an angle of 2.1 and sre shpped where | - |

necassary, (st rext section). Nevertheless, theve are &
faw soditional eroaion control measures tha shovidbse

1, the construction of 4 berm st the top of the slopm &
100 water from running inte e pit; .

2. lay bfush and elgsh Boroas tha slope 10 alow rumot
ardt hold bachk sadiment; o

3, direct runol! 1o battam of Hopé tough adraln pipe.

RECONTOURING L .

When the pit la totaily abandoned, the alopss of the pi
ahowd be graded fo n siops no stesper then wo

- harizontst 1o one vertical (2:1),

A combination of wasta Granuiar matedal and cut and
fill (80 diagrams) ahoutd ba uaad to achiova a nicely
racontaured pit, ' '

The final shape of tha pit ancwuid tlend Into the naluml |
contour of the land. This maans that ihe recontoured
siopsa shoukd Do foundsd outwards, rather then
nollowed out or left vartically with sharp &dges. 1t the pit
wall2 4 high, the recomount slope should e gently
stepped to halp raduce efoalon. .

Py:

3721
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x hés vt been contoured

07~23-18 23:42 Py: 4721

A poor praciics

PMiLL
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% poot preclios

* rounded alopes. x impomibie 0 respread overburden when mibted with

= Ngh slopss should be sppad ioge, slemh wxd debtwis

4 une waste Matertsl and cul Ml o recomout s aprand sverburden svenly on pi oo snd slopes
» aprand topail over 1he overburden :

+ jopechl apeeds up revegetntion

REVEGETATION

Tha guestion of how, when and whirs 10 rovegetid (s

hard 10 snewer when you conasider tha whole of the

NWT and Yukon becaiise of the range of cimatio, soll

ana growing conditions. The wide range of conditions

- poasiblo 51 any given sits makes it impoaalble 1 make
gensralizations about ecospiable methods of re-
vegatation

Al the overpurden that wea mmoved and etockpliad
whah the pit was 6pahed up must be apread svenly over
the pit floor and smoothed dver e reconioured side
walls. i the ph waa designed propady, thens should
have been 4 spaca ieft DeTwigh the averburden stoxkpile
2nd the surrcunding fonest s that aquipmert oan sasity
pat bahind the rdon 1o push it downintd thepit. #
i3 not acocsptable to lagva the overburden (n plies in the
pit.

Tha saved topacl] wnich was set aside whan tha pli wes
opened, (Uniess there was HONS) MuBt NOW be apread
over the overburden. The topacl contains seeds and
argenic material that will help regrowth of vegetation.
Without any topsoll, revepetation 18 8 much maone
{anpthy procesa,

s planis grow vty siowty it the far nivih

Onoa this pit has been recontourad and Ay owsrdurden
ard topacit hawe beon replaced, the opbrator can
decide to 4o one of three things based on the finet land
uaG, ANc Of BUSH Amiting factors as climae, the type-of
surface matarial and its moigture holding capabilities:

1. Biow natural revegeiation with no assistance
2. aliow netunal revegetition with some aesistance
3. completaly. isist ravagatation
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1. The dacision to aliow the sita to naturally revegatate
could acaur in two widely different [natances. Omne, In
the High Arctic, whers It would be hard to justify

asalatod vegetation in an area that s naturally Barran; .

two, (1t {oresied aress and in the Mackanzls devta region
whers natyral revegetation is raplt becayse of an
available s0ad sdurce. Her, any assisted revegatation
wolld not significantly heip speed up the process,

¢ nabiral revepeitiion rom surrounding formsl

2. In many arsas, re-invasion of native apecias 1o Be
disturbed arse may bb apasded up by IMtroducing same
saed and fertilizer, 1t is strongly advised that In thess
Mnmminmmmmumu
native specien that are found in the aren. Native species
Mmay 1ake NQET tD COVYY the A then non-netive,
quick growing plans, but it is mar scologicalty sound
in the long run 1 ehodn native plants,

ot

87-23-10 23:42 Pg:

3. Compistely assiatad revegétation should onty be |

considered In areas that are highly suscaptitle,

sroglon; the eatablishment of vepetaticn reduces this

risk, One place thet sasistad ravegetation

are Sommonty used ls slang highways on out, filt and

Dorrow slopms. In thess qases, it 1a ofian pretorabis
Introduce NOR-native Srakess m that vislss, iewpolns
vt road aigns ans not blocked by aller growing, native
wixxdy shrubs and trees.

* mesleted non-asiive woetslion

In cones where the pit i designated for fviura ues, the -

reveatition methads arg dictated by the e, in areea
whore there la nothing planned, the best guide is to
undonake revagetsilon that eOCOUrages & retum 19

conditiona that you would generatly expect to occur n
’ “mi '

Reaponaltiifity for the pit 0es not necataarty snd when
the pll la roatored. The Inspacitr may chaok on the aite
i sanaitive afais afier reeto/ation to sa8 i inens are any
probiems, It eny problems do ariee due to poor

Br21

the operator can be asked &

Bohniquas,
- TGtum 10 ther sle 10 aase the problem. Once clearanes .-

haa been by the Inspacity, tha oparstora

| remponalblity encs, In some canes

miﬂlwmqm&upmnmrm L

ghving claarsncs t0 the ais.
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Part 7
Permafrost

WHAT I8 I'T?

Pormafraet is ground that [s frozen 1O al least one year.
Mo#l problema related 16 pormafrost are pssocistad
withica rich aciia. The ica lafound elther mixed with asil
otin ice [aness of many shapes and sizes. Permatrost
can ba only & fiw cantimetrea thiek 19 sevaral hundrad
metree thick depanding an Iocal sondiions.

WHERE I8 IT?

Permafroat ia found all over the North. ‘Continuous’
parmatrost ip generaity found furher north and has a
solid thick fayer of frozen ground. ‘Discontinuous’
parmafraat ia feund further south; it la thinner, broken
by thawad arses, and [ found desper in the ground.

* nciive leyer

The active layer la tha a0l above the permafrost that
fremzem And thawe with tha seesn, This leyer s thicker
In southern areas then In the far north, The organic
layor and astive bayer st a3 inaulstion that kespo the
underying pamnafrogt fro2en each sumimer. '
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* ground ics

- PERMAFROST INDICATORS

- Permafroat can ba sxpacted hroughout thaN.W.T, and
. Yukon, in the arsa of discontinuous permatrost however,

itis hard to know exactly where it will show up. Lisually,
- well-rainad rces ar peat bogs with only a few stunted
- ireus have permatrost benesth tham, YWat bogs of wolk
drained forests usually do not have permafrost. If the
treen in a hog am faiing over (& 'drunkan forest)
- _ parmatrost la likedy 10 be found bajow,

= sinied roes - , L
- & ol under wil stves
_ & nol uncler high, vali-drained forest
- . OB FOREAT CONER~
. SPRUCE, MOPLAR, PR,
- ! BINCH (UF TO OW
wian
STUNTRS aPRLCE oM On wose/
= W TS sa m":nl PMEAT, WET LaNO
- OM WOAR/PEAT
WITH LIGHEN & LAGRADOA
- EAT WMIDGE
FS tim W ) FEAT PLATEMU
- -{0.D TO LOWm NN,
~ I8 TO 30 m WIOE) _
LR iy ™ ; SOk : N e et LAt
- k ..:. ¥ Al ‘. e, ! ) . 1 :tl%?'i,? -t J_:
- . ) ; ; 3 3 LA FoRh Sl Vi . . . )\.1;',15? ., :“'f ?.
- s b R SR A e R A A R O |
- a7
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PROBLEMS Rutting
Tns presanca of permafrost, or frozen ground ia not
necessarity & probiem; it Is the amount of moisture

whhin the frozen ground that causes all the trouble, A lledmmofmhw -
number of irreversible problems can accur dud ¥ m“ Protactive vagataton and nmmmm

improper operaling techniyues such as: inguietion that keeps the permefrost frozen thiough the
- thermokarat summer. The deep, muddy tracka or ruts that fasutt oan
- rutting aventualy ad o thermokaret srosion and siope

- fioading stumping.

« glumplng :

Thermokarst

When a parmafrost ares is disturbed by stripplng or by
moving heavy aquipment cvir the iand surtece, the
upper insulating leyer ls dantroyed and the underlying
parmafroal {3 expossd and starts meling. Tha ground
then falls in, axposing mone frozen srea fo thaw, The
raault |13 & Jarge cava-in or hole which pets larger and
dooper after aach sseacn of thawing.

x axieneie naling

At aif imes, the ground conditions must be sotid
mmum:pmmm‘. e being Laed,
Make you COMpiew sil operations balore
Apring Dreak-up 50 that You Cah Mhowe ol equiprment
on A firrn winter road. Thin will reducs ths ilkeihood of
ratting, -
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Fiooding and Dratuage Control

- As permaiTost melts, water dmine out of the maeriel

and collects an thae pit floor, making socess and
extiraction very difficult.

% melt=out In parmiairost

Overburdan that hae Been plled along the edga of aplt | |
may contsln larme amounta of water that witl seep irto
the ground and fiow down the pit walla, This water must
_ ba directsd away from the eite by pumping Howt o by
using dralhage dltzhes (s Opsmtiona). H massive
amounts of melt water are axpectsd from lae
quantities of cvarburden, the operator is advised to
femove tha overburden fo & new Blite with Jood

- trainags {ses Design). . of 0a N
- ' ' 1 x do nct smother well vegetated ground -
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Ifyou have plannad to restore tha pit by letting 1 Alll with
water, Contour the whlls and protect tham 1rom eroslon
after all granuler matariai has basn removerd; this may
sven ook more natural than & large. dry unvegeiated
Dit, $irdo akea Are 4 0ammon fature in the north.

o pit thel hes Been aflowed 15 1l with walar

Slumping

if there is water seepage of pOO! Grainage on & steep
8iopd, It can Sause hw whole alope to become Lingtable
and siip downwards. Thin I8 a sericus problem known
A8 slumping.

In permafroat aress. slumping can be caused by two
differam factom:

1} laciated ground lte faatures, such as ico noes, ice
waoQM

2)arwan with high molsture content In the ground

1) Ground Ioe Peatures: in any excavatlon done In
permalroat, danger arises whan géound ica {an Ice lena
orf wedgas) Is exposed stong & pht well. Rapid melting of
the ice CAUSES excost water 10 flow down the alopws,
which, togather with the sxtra weight of overburden
and aquipmant working around the pil adge, can causa
the whola 3lope 1o slump into the pit area,

a7-23-1p 23:44

Try t0 pravent melt out by outiing the sleps by the ke
Iomvuﬂedmnmomlmmphww matof

n place, When this mat aroops over the
apen gide, it wil glve ahade and inatate the ice. Meke
Surh you hand cut and remove the trees on the uppar
8600 ac that they do not tear the mal awey.

& out-slopws verticalty

* koap surisos vegeintion mat in place
& remove inies on g by and cleering
» alitw overhang

2) High Molgturs Coptent Ground: it is sressed

that ground whh high moisture contert should be .

avoiged at all coste because of the probliems
that cioh Gcisr, Spocial operating procedures 1o pim in
high moleturs contemt ground are sxpiained in te

Pg:
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SEQUENCE OF OPERATIONS

Operationd In permatrost environments must be piannad
well In advance because only a few centimeters of
ground thaw sach pummer making axtraction of
matstial a slow process, genantlly sxtending over a
numbar of years. Tha longer & clesred plecs of ground
in left, tha groater the thaw gdepan.

NATURAL CLEARED

TR GEAN AMMUAL AR TESFERATVRE

34 (NP

€ Wain and vageinlion prowe! parmalrost
4 depith of thaw incivases whan aree clearad

vegetation
¢ depih of thaw increases over the years

Thepmﬂmucﬂonduoﬂbaamomnpmbhm
that can ascur in permafrost dua 1o Incormet planning
and opargling procadurm. Some of these

need never happen H some basic oparsting procedures
ore aonsiderad.

Tha!ouowlngmemomofpumuﬂonlnm
siress the need for cormect acheduling for differsnt
activitiet and the impomanes of siops ineulation o
profect the parmatrosl.

Aplt can bg opecated In three différet ways depending
on m? type of access avaliable (winter or all-weethey

A7-23-18 23:44

: only - The pit Is stipped of
organios and overburden (if recessary) In
winter. The undenying granular matede) ie left
{n place over summer wiere it haws and dries
out. Tha faliowing winter, the thawed, dry
material can be wocavasad and:hauled: away.

OR 2. Winter road only - The pit is stripped of
organics and overburden in winter. The fol-
lowing sumer the thawed granularmaterialls
bulidazed into targe rounded stockpiss. The
sookpiiéd materipl hen dre. out aver the
rOMAiNing surermr and asa than be hauled

AND 2 A westher access = whare & pht can bs.

operated on & ywer-round besle & fumbarol
precautions must bataken 50 that the pit dose

notbecoma flooded dhus to melting parmainrost
and alumping siopee. The foliowing didgmms
show a typical sequence of haw & pit mey be .
operated on & yaarround bissls,

* rotain slowh for inmutation

Py: 12/21
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#A7-23-1A 23:45

S romove orpinic layer fom ereas 1 avd 2 and
stockphe separataly

S remove SVDUGN from areas 1 anvd 2 and stociplle
saparaiely

* pliow lor drainage swey from ph

Shimmer

o lot upper tayer of materisl few and dry ot
Late Fall

» oncavete and haul dry material irom srees 1 and 2

52

-mmmm-mwum'm .

vast of orpirics
o cat wel of pit In eren 1 b0 & alope _
» ghockplie out vamin with owerturtieh of shocikpla ¥
unable e granuiar meteriel

» remove overburden from 3 and plece on slope of
mran 110 ainie

Suterener
* iod Upper leyers of material Thaw sexd dry Out Over

. :ﬁ-r-um out dry rwierig from asess 9, 2

Pg: 13721
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* cul bhack and siops pil wall in ares 3
* siope wall of sree 1
S Ubd dry Ovarinavien 1o siope wall of ams 1
.4 o orl i ks Labie
nln.r.?b twaeie, material, remaove

* use dry overburden 10 ineuiate wall in aree 3

Continus axcavetion of pit untital the granular materis!
hag bean removed. Ramamber to slops the alde watiy
and insulste wih dried oyt Overburden. Lisg the
femaining overburgen 10 insulaie e 1100r of the pit to
pravent firthgr g of tha permatroet. i any organic
material was saved, it should be placed’ over the
Overturien 19 encoursge revegetation.

The final pit area shoukdt ook Jike this;

a3’

Wl

Pg: 1421
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Tha importance of following the pricueding guicelines
CAN be Sban whan you Iook at tha following IHustrations:

X poor plinning ¥ shumping pit well

x g opatd In survImer X no insulation

X vory wat working conditions x vary wat working condons

% oo much land dslinbed :
ReGiamation

-wummwmmbﬁ o
" o ot i Ehaelig v ey Compact

54
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#7-23-18 23:45 Py: 16721

PROCESSING

(¥ granuiar meteral s removed from & pit during the
winser, staekplie it on m wel-Grained area and aliow It o
thew. Crushing of fro2en or wet sticky material s not
adﬂau:Nncotmnupunhu-tncomeumekuxnfur
int large clumps which will not pans through the
screen of the crushar,

Using & bet conveyor 10 stockpiie matertai Is & good
ideh bacmmse the siockplied matedal dom not become
compacied and it aiso has a changs to dry out.

N Y
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Part 8
Quarries

Tho 16rm 'pit' id used whan granular matbrials are
extractad. Tha tefm ‘quany is used whera consolidated
tock s removed. This section on quarties

some guidelines that apply specially 1 quarries,
however, many of the guidelines containsd In tha
planning, design, operaticn and restoration of phe
Apply just &% much to A quarry, sa thees sctions must
B read As well,

PLANNING

The first step In planning iy to decide what kind of
material you want and whal you want it for. Two of the
main types of Material the! can be oblained from a
GuArry are:

& eroshed rock
* rip rep/armour J1one

Cruahed roek 1 produced by paseing bisated badrock
Mrough a machanical crusher to produds angular
fragmants which are commonly used 10 road surtacing
and In community developmant projech.

& rook ouicrops - polaniial seurce of material

For both thess typea of matarigl, the OpsmEor nesds 10
find & deposit with specisl properties and a rock type
:mlsofmaﬁmm Quakly for the Lses demanced of

Rip g i produced by special quartying techniques
that result in larpe-alzed store wiich is used % protect

a:lo‘rilm. bridges and culverts from wive and water
B fl.
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for .
Recommended Properties for Crushed Rook mmd Propertien hrm;hpf

- mus!t resist breakdown

- must resist abrasion
- min. hardness of 3

- min, effort raquired for crughing
- min. of finea
= ghould erush Into equally gized frapmants

- muat ramaln in large fregments
= must regist breakdown 1o amall fragments

- must resist ahn_anlon '

- rock muat be frew of shade acame
= must be free-trom planes of weaknees

- carbonates aasier to ddil than quartzites

- should react equally 1o charge

« gheuid aflow uniform breekage

- aif blasts undasiraile

- Ovarsize blocks undesirable becauae they
require secondary bilasting

- aquaily sized piscas
- musat be fre¢ of dint
Recommendsd Propertiss For Crushed Recommended Properties for Rip Rap/
Rook Deposita Armour Stone Depontite ad ,
= wide spacing of fciures so that |a :
places may be extracted : ,m‘
= continulty for min. soning - centinuity for min. soring
- muat ba shis to drifl blast holes - Must be able 1o drilt blast holes

- biasting should ceuse deposit 1o part along
seams o

- nhol:.nla yieid quantity of largs size pleces or | -
roc _

R
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Sohedule

Spring I3 theé moat imporant season for wildlife. Tra
tperalor of & qUArTY must S aware thal e inspedior
may prohibit all blssting dusdng this season HEnause
ioud naises can saaily disturd nesting, #9g Incubation
and ralsing of young. Tharsfore, i the quarry & located
i i sengitive area lor widilte, the operator should hot
plan to start warking untit tiis critical tima has pasasm.

Fall Is alan an important imeg for wildlife. Largs groups
of birdt end animals congregae At thia time In
praparation for, or in tha process of migration, All
operations could be suspended if nacossary.

it the quarry is located near & recreation area, the
number of trlps mase by truks hauling materisl, and
tha numbar of blagts may be restrictad by the Inlpiebr
during summer months.

DESIGN

The design stage in quarry Oparationa i 8a Important as
for pits. H the quarry |a designed properly from the stest
{hen operating problema are reduced and the opersior
witl find that lve hes & tidy and efficlant Operaton.

Location and Oriettetion

In areas where the quarry is located close to public
view, some kind of visual a¢reaning must be givan. This
la dona baat by not quarrying sites thit ares efther on a
prominentclitf of ona hill 1acing & road. Protection may
#lao be glven by doglegaing tha aconsa road to the
quarny.

Just ag important aw jocating the quarry away from
public view, is to orlent (he working tace of the quarry
away from sanaitve wiidife areas, picnic altes, recraation
Greas And asttiements, The nead for this lu to direct the

" nolsa from blasting awsy from thase areas.

¢ dogleg accems

s orent pit svway from seraltive Aréee

x do nedl locade in prominent pleces

Cormact orientation of a quarry with reepect 10 the
natural jointng of tha rock can maks & resl ditferance 1o
tha esee of rock remavat And to the haight and ahape of
the quarry walls. Orienistion varles, depending on
whether you are removing cruahed rock of fip
rap/armour stone.

In crushed rack quarrles, It i advantageous to onent
thia walia ao that they parallel a major joint sed. The reok
will tend to break away slong tha joim planes, so
toliowing them will make shaping of the pit watls easler.

A7-23-10 23:46

In deep quamige tor armour stone, the walla should be
desiprad so that thay wili be cut by major joint asta
rather than iying paraii o them, as with crushed rock
quaries. DrimﬂngtruwailsmlawaMM1m
more siabis and harslors stter,

. mumnmhmm
* orlent welle scroes joinis W deop AW atone
uaarrien .

Overtnoden

1t Ia bast 10 find & quary location that nas & minknum
ANount o owrburden 80 Il the operator doms POt
have o do much stripping of aurtace meterial, i any
amount of overburden and sutlece is praaend,
them It must e removed i tha same wity & in pity, and
stockplied in'iow mounds in wet-draked locations.

Bizn and Depth of Quarry

A desp quarmy 1a praferabie 1o 8 shaflow one hacauss o
desp site roduces the amcum of surface disturbance for
the amount of materisd ablalned. Deep QuaMies are
ospecially good if you are extecting srmour wiorm,
MMammmannur&-
wenthoned rock,

Tmmmumiammwmmm
and local drainage conditions. A floaded quarry is o

pood for opereting ia.

Shalicow sites wNa 0 axtend over MUCh larger Ardas,
Incremairgy the effect on the

The quasry in the batow i -only about 10

metres deop, butlwouiﬁhcwbnnanmma
depth of xbout 30 matres,

-mnmmmmmu
x shaliow QuarTy .
X oxiersls over Qe arva

Py: 19721
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Benches and Slopea
Benches 8re necessary bothasa working platform, and

a3 a safely device 10 break the fall of rock and debels. .|

Banch haights vary with ths type ofoperation. Standerd
banch halghts &f unita of 8 metrea are recammendad In
CrUShad! rack quarnes whars a number of Oparalon
May be working. They can therefore work twa § metre
faces or one 10 metrs face.

in despor armour stone quarries, the benoh haights

Shoulé really be determined by the form of the

and lh': Jeinting structure. Bench heights tharfors ane
oxibie,

® benches of units of & metres Iy crushed rack

quariss
-WWMhmmm

Thewidlhofbnnchoutmymmmpmum
saté working apace. The recommended wicts vares
from 30 = 80 matres, but the width of the bench should
hover be laxs than the height of the wall above &,

Such wide Banches with relatively shallow faces ghe

the quarry a generatly low overall siope angle, which.

should not excead 45°,

* banch should b fnom 30-80 m wide
¢ oversll slope angle should nol exceed #8°

A7-23-18 23:47

Bdorelnyamﬂonﬂmm'owmrihduld

dnlnn-nymﬂmmmmmmwmbe- K

nqmbm'ummnoﬂmqlmm'
mmmmmuw«m it st
0ok fasult in oromion of & skape o siation of & stream,

Mmmmmmndmhma-m_lmm
I8 notgood, Howsver, in the cage ol Quirties, e Aoorof
the working area may be designod at & slight angie (mt
leest 1*) 80 that any water wil fiow sway from e
wWoking area. '

Py: 28-21
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» dry, clesn enirancs and work sea

Bitookpile

Stockpile focations in the quarry must be located 30
that they are easlly accaselble lrom the working face,
tha crushar and the socess road. The aga arcund the
stockptia s & heavily ussd araa and tharefore you must
maka surs that the stockpile s on dry and dumabla
ground, Iria quarry whire dilferent slzas of material are
being extracted and proSimend, the sookpile should
not be placed 2o that the difftrent materigle mix
togethar,

* stockpiied imesions st pii snirance
ohrpuuhm'num

B7-23-18 23:47

OPRRATIONS

Materialisaxtracted from a quarry by blasting. Biasting
uﬂwmmnnhmmmmm
propét sateguards, Thareiors every pomible padiution
mwumnmmmmm
oxplosives. Only sxperienced peopia ars sliowed 0
mndhﬂm Forh.nl!m:l'lmm
you must lead the Northweast Territories Mining Befety
wlmmmvmmmm .

Pg: 2121
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Sequence of Extraction

- The rock face must be worked irwarde and downwards

focraate banches and fecas to the given spwcifications.

DT

The final angis of the overall #1ope Must notexoesd 45°.

TR e —— s s 1) ¢ i e

87-24-1pn PR 16 Py:

RESTORATION ,
Thare are not many physicel staps that can ibe taken to

2711

reatore & QUERY. bul twi things Gan And must be dong ,

- tlsan-up
= grainage controt

The enti quarry area must be cleaned up of any
debris, garbage, wire and unused sxpicalves on aam-
plation of the quarry operation.

Dralnage citohes lsading out from the Quany mosi be
left open and unbiocked.

nhquarryhmdnpammmwo«mm

tabla lavel. naturs! fiooding is an sccaptabie measurs of _

mtammn.dhrnumhumelunuup.

a1
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Glossary

Active layer
Angle of repose:

Bufter strip:

Mdlmﬂm:

Chemical weathering:
Commissioper's Land:

Compaation:
Concrete aggrogate:

Continuous permafrost
2000

Corduroy ruad:
Crevasse filling:

Cross ditah:

mamrialk

Cruahad rocle

DLAND:

&2

the fmyer of ground In permafrast which thewa each summer and rfronses sach 1ok,

the maximum angio that the Inclinad surfaca of a plle of locsely divided material can
make with the horzontal,

see Rip rap

the direction toward which & slope feces.

& 3P Of favel sarh or rock That la cut away 10 break & eledy siops.
a ranually formed hill, genaresily slongaied and with rounded «iges.

peat-coversd arese or pent-fliad ceprensions with  high water table, and a suriece
loyer of mosdie.

& sirlp of vegetated land left undisturbed adjacant to & disturbed aree that hidee it from
view. .

o GHoh constructed to Ivtercept surtace runo, changing the naturl coures of tha flow,
the chemical decomposition of asrth and rocky Maerials,

2 parcel of land surrsunding a community set aside for e use and protaction,
controlied by tha Temitorsl goverrment.

ne closing of the pore spaces among perticles of Soi and rock; 10 pras together.

granuiar materist which mests the apecificationa for concrets. Such requiremants ars
that It should oonaist of clean, hard, sirong, and durable particies free of chamicals,

coatings of ¢lay or ather fine materiais that may affect hydretion and bond of the
comem pasts. .

Procems by which 8 saturated aolt becornes firm and compreadd, Aueazing out some
of the watar,

ared undariain by & Klid isyer of untroken, permanenity frozsn subaeol.

tha act of physicaily moving or removing I8nd in Gurves acconding toan imaginary ns
fortnu:ﬂng points of equat elevation, it follows the naturet slopes and g of Wnd
orma. :

nmdwdmomﬂmcudbylaylhodwnmnhmlhaﬂhmbgaddobyw
perpendicular 1o the line of trevel,

& relativaly straight ridge of stratified sand and gravel, till or Other secimanty. Crevases
fillings may resembloe askers but are not generally as winding of branching,

& smail ditch constrchnd across s rand to aliow water 13 Lravel 1O the iower gide without
sroding ar panding. i aiso provides a barrier to vehiclss. .

unproceseed gravel contalning & minimum of 35% coarse aggregats arger ten M
slove,

ia procduced by paasing biaxtad bedrock through a mechanical erusher to procuce -

angular fragmente.
any unwaniad matarial such as din, surfecs stripping, slash, atumge, garbage, st
the Depariment &f indlan Affals and Northern Develapment .

Pg: 3711
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Discontinucus
permatrost anner

Diversion ditch:

Drunken forest:

Hand eutting-

a7-24-10 00: 17 Py:

BN aras undariain by a relatively thin layer of permanently frozen subsoh found deeg In
the ground and brokeh bry thawed areas,

see Channet diversion,

4°jog’ or sharp cUe in & roas right-o-way which conceals aclﬁring Deyand tha curve
1rorm view,

& group of trees lsaning in random directions uscmily associated with @ frazen
subsurface. '

the procees of detachment and movement of soll of POCK tragmorts by running water,
wind, lcs or gravily.

B long, narrow. winding ndge composed of siratied accumuiations of sand and
fravel. perhaps with some sifl, cobbles, bouldars and i,

tha taking of materiat from e undisturbad location,

B excavator fithed with a hinged a7m 1o Which a bucket |s rigicly attached that i drewn
toward the maching in operation.

& whaelad Or Grawier traater squipped with a reinforcad, curvad stes) plats mounted in
front, perpendicular to the ground, for pushing axcavated materi,

& machine used for ingeating large Pieces of wood, such as twigs. branches, small
trunks ard chopping them Into amalt wood chips,

a maching used for craahing rack and other bulik matetials,

A Méchine that takea ovar the work of size reduction from blaating opevations, crushing
roc}::oa maximum aize of about § centimelres In dismater; may be s Gyrateey crustwr
or jaw erusher. ' :

: Crushing and puiverizing machines used after ihe primary braaker 10 further racuce the

particte size of rock or gravel.

A cyching belt used to tmnsport Iarge volumes of looae material along # 0agipruted
raule from a larme source (8.9. crusher to stockpila).

& maching such a8 @ meohanical shavel used for loading bulk materials,

’ very fine particles such a3 clay and silt whioh can pass through a standsrd ssrean.

4 crushed particie whith has at lasat one freahly Brokem ang well dofinad tecg.

materlals which are commanty known as Sands and gravela. Tochnically, granular
matatials include natural sizing from silts 1o sang ang graval to cobbiem.

& coarse acraen or aaries of paratie) mdsnrhanusodlwrmdmshlngdgmv&
any ice featurs associated with permafrost such &8 an e ens of i0e wedge,
the clearing of stipe and roots, 3

& récOmmanded peactics.

cleaning of imber and brush uthizing hang toots. thereby isaving tha root eystems
Intact to minimize surfeot disturbancs. : :

resistanca to scratching or abrasion. The handneas of a mvineral Is comparad with a
sterydard, 8.9. 1 = Taic, 3 = Cekite, 7 * Quartz, 10 = Diamondg, _

“ L ‘ii'-.:..l PP
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High water maric
Iee Dridge:
Ioe lons:

Ico wadge

84

A7-24-10 8417

the mark wham the waler lovel along astreams, Nveres, &r BeRChad is @t ita groatesl
clevation,

hridge eonatructed in winter 16 Cross straams. It may be bulif up with snow of limbed
logs, but never with stesh or dint.

amoetly horizonta! lens-shaped body of ice of any direndlon, The lansas may mngein
thickneas from a halrine to a8 much as about 10 metres,

s masalve, jenacally wadge-shaped body with i apex polnting downward, Somposed
of layered, vertically orlanted, commonty whita ice; from less than 10 ¢m 1o d cm or
mone wide a1 tha top, tapering 10 a feather adge at the spex &l a gepth of 11010 m or
mom, Soma ice wedges may axtends downwerd &8 far as 256 metres.

any parson dealgnated for the area in which the operation will be iocatad by the
Ministar of Indian Affairs and Northerm to endure that tha terma and
conditions of the licenca or panmit or the reguiations an being aampliod with,

& short, steap-aided ridge, MIi or mound of glecially derved sanda and gravals,

a sedimantary rock compossd mainly of calcium carbonate (CaCly).
sad Graniar material,

any trsaa which arg of adequate 8i28 10 be salvaged for use,

a sofy, frable mineral which is mlybmun down into fine pmlma

" 8 ourvery oSt ued t [0cate B fixed point.
the preparation of a pi or quarry sita irom an undisturbed condiion 1o the working

andg sxtragtion of material and Includes surface cloaring and overburden removad ang
piacamant,

peracn grnted A parmit of licence ta Conduct & pit or Guary opergtion.

that portion of the soll which containa decomponed or partialy deoompma
vegeiation (paat, humua),

Sxpoaad stratum or bidy of rock at the surface of the eanth,
material of any nature, that dveriiea 4 deposit of ussful material at a pit or quarry.

uﬂhcomﬁdﬁlld, compressible material conslsting of pertiaily decomposed remaina of
plants

the thermal condition in aoil o rock whers lemperetures below 0° C perelst ovar at feant
two consecutive wirdam and the intervening summer.

the capacity of soll of rock Maas jor trarsmitting water,

& form by which the Miniater authorizee ohe to operate & phfor & tam of et more than
oha year.

phyaical disimegration of earthy and rogky materlals on I‘IPOIHI‘! m mphoric
apanis such 22 wing And water,

a cone shapsd maund or hill, with a circular or oval nase which has & core of massive
ground lce oovered with eollandvageuﬂcnand which exists for at lmat two winters.

means & sit whore granulsr matenial, not Including consoNdated rock ks Bl or m
boon teken,

Py:
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Remoration:

Rip rapi

MR m i A e

a87-24-1@ ap:18 Pg: 6711

means activitles at a pit or quarry assoclatad whh the apening ug of the aite of any _
portion thersaf, ar the exITacYon, procassing, sockplling or remave! of materiala from
the site, or the restoration of the 2ite, and Includes any worka, machinery; plant,
bulldings and premisess belonging 1o of wsed in connection with the git or query.

destruction or Impainment of e purity of the ervironment.

maans the screening. blasting, crushing, draining or any othar preparation of
axcavated matenal prior 1o stockplling ar removal.

maans a pit of quarry oparated by & Department or agency of the Governmant of
Canads, by the Commissioner of 1he Nortiwest Tarritones or the Yukon Territery, by a
municipal of settiement counoil or by & private Rcenses of parmitten, the opamtion of
which la authorized By the Miniswer aa & sourea of materials for Lss By tha penersi.
puulc_ . : .

hand tad] used for cutting bruah and digging & fire guard of IReRen,
&0 Opan Axcavation or surface working for the extraction of stone,
a alrong. hard granulase metamorphic rock consisting mainly of quanz,

a uniformiy sloping surfacs inclined from an smbankment 1o river level which serves as
AcCeBa 10 an 10 Brioge. -

arading disturbad (and to an accaptabls langlorm.

potantial and designated land sreas which nave boen reserved or are uasd for
tecrentional purposea.

meana he Terrtorial Land Use Regulations and tha Territorial Grarrying Regulations.

tha rehabltiation of a pit or Quarry 30 a8 10 retum it to & stable CONNHOA and rmake It
ook as natural aa possitie.

the pravision of vagetativa cowr on 8 disturbed site,

meana any sheet of material, usually Irreguiar stones or bouiders, usad 1o cover the
face of and shield sarth fills, embankments and abutments from erosion by water, -

means & track mada in 1he ground by the pesaage of vehiciss,

solid material, both mineral and organic, that ls n suspension, being tranaported or has
been moved from the sits of orgin by air, wirter, gravity or ice, :

the process of depositing & soild material (sit, mud, flli) iMo a liquid (ateeam,
walerody) where i ls distribuied or setties cut.

araas which are rated as high value for timber, recrsation, watersivwd, wiidiife, .I |
archaecliogleal or hiatorie sites, and unique lnd forma.

or-:hr:‘uwehmuuummmnmwmmm-wnnmm&
beachea.

habiiet arees which are critical 1o 8 significant number of Individusie.of & spacies.
during atlsasi part of the year, 8.g. waterfow! staging and production ereas, garna bird
dancing grounda,unguiste wirter mnges.

4 laminated, fine-grained sadimentary rock contalning clay,
Granchas, bark, tops, cull logs, underruah.
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an Inclined surface at angle 2:1 two horzontal to one vertical
3:1 three horizontal to one vertical

2 type of landslide characterized by tha downward slipping of a mass of unconsolidated
dabris into a heap at the bottom of an incline, .

means any leka,; river, pond. swamp, marsh, channsl, gulty, coulee of draw thai
CORtinUOWAlY OF Intermittantly comtaing walar.

maang a manmade or natural pit, trench, heliow or cavity In the sarth's surtscevaad for
the purposa of dapositing waste material,

sloping ground dut ino & auCcession of Lanchoa for purpcsss of corkroliing surface
runoff, minimizing acil erosion and assisting revegetation. :

means [ands in Tha Northweat Taritorias of in the Yukon TerrHory ™t sre vestad in the
Crown or of which the Government of Canada hag the power 10 Qlapos.

the Imggular topography reaulting frem the process of differential thaw setiiemen o

caving of the ground beceuse of the metting of ground los.

Nonaérted, nonstratified sediment cerred or deposited by a glacier (¢ay, 8and, graval,
boulders).

it fresieas, gecerally ieval & undulating, region of ichena, MOssss, sedges, (rases,
and some low shrube, Including dwart wilikiws and birchaa, which {s charactenistic of
both 1he Arctic and higher aiping regions outside the Arciie,

Fy:
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Appendix A

List of Contacts

LIST OF DIAND OFFICES
NORTHWEBST TERRITORIES

Reglonal Manager, Land Reacurces,
DIAND

P.O. Box 1500

Yeliowknife, NW.T.

X1A 2R3

District Superintendent
DIAND ’

P.O. Box 2850
Yollowiknite, NW.T.
X1A 2P8

Diatrie1 Man
DIAND el
P.0. Box 858

Forl Smith, NW.T.
XOE 0PO

District Manager
DIAND

P.O. Box 2100
Inuvik, NW.T.

XOE 0TO

District Manager
DIAND

P.O. Box 18

Fort Simpacn, NW.T.
XOE ONO

District Managar
DIAND

Rankin Injat, NW.T.
X0C 0l '

Asglstant Diatrict Ma r
DIAND oo
Baker Lake. N.W.T.

X0C 0AD

Distriel Manager
DIAND '
Froblshar Bay, NW.T,
X0A Om0

Resource Managernanf Officer
CIAND

P.O. Box 1420
Hay River, NW.T.
XOE 0RO

Resource Mansgsmant Officer
DIAND

P.O. Box 128

Nomman Wella, NW.T.

X0E ovo

A7-24-1@ @A 18 Py:

Rostucce Munggament Officer
DIAND

Fort Liard, NW.T.

X0G 0AD

YUKON TERRITORY

Regional Manager, Land Resources,
Aftention: Land Lise Saction,
DIAND

200, Range Roaa

Whitehorsa, Yukon

Y1A 3V

Resource Management Officer
DIAND

Watson Lake, Yukon

YOA 1CO ’

Reacurce Managemant Officer
DIAND

Teshn, Yukon

YOA 180

Resoures Management Officer
DIAND
Whitehorse, Yukon

Reaource Management Officer
DIAND

Haings Juretion, Yukon

Y08 1LD

Resource Management Officar

DIAND
Deavar Craek, Yukon
YO8 1AD

Resourca Managsment Officor
DIAND

Carmacks, Yukoh
YOBI1CH

Rassurce Managemant Officer
DiaND

Aot River, Yiskon

YOB 180

Resaurce Menagement OMficer
DIAND -

Mityo, Yukon

YO8 1m0

Resource Maragemant Officer
DIAND

Dawson Chy, Yukon

YOB 1G0

8-11
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Appendix B
Recomm‘ended References

RECOMMENDED REFERENCES FOR AN OFERATOR

Alberta Energy and Natura! Resources, 1979, The Resource Handbook. Prepared by Alberta Forest Servica.

Canadlan Petroleum Association. 1877, Envirenmental Operating Guidelines for The Aibena Petroleum Industry.
Fropared by James F. Maciaren Limited.

Qapartment of Indian Affairs and Narthern Devglopmant, Canada, 1982, Adminiatretive Guide,

De%mmt of Indian and Northern Aftairs. 1878, Northwest Territoriea Mining Safety Ordinancs and Mine Safuty
uing.

Daparimeant of Indian and Nerthern Affalrs. 1977. Revegetation information Appllcabls to Mining Site in Northerm
Canada. Environmental Studies, No. 3, Prepared by E.B. Peterson and N.M. Petorsgn,

Depanmaent of Indian and Northem Aftairs. Wiser Roada Manual. Environmanta) Studias No. 4,
Deparimaent of Local Government. Site Development Handbook.

Depariment of Public Works, Canada, 1979. Annual Repcn of The Environments/ Co-ordinator, Shakwak Project.
Srapared by R.B. Spencer, Environmental Co-ofdinator, Shakwak Projsct, .

Environment Canada. 1578 Erwiranmaental Deaign for Northam Road Develapmentn. EIA Repors EPS-8-EC-78-0.
Prapared by Thurber Consutiania Limitad, ’

Environment Canada, 1678. Environmental Code of Good Practics for Highwaiys snd Raliways EPS 1-EC-78-2,
Freparud by Storganrd and Assoclates.

Narihem Aftalm Progrem. 1862 Northern Natursl Rescurces Dewvelopment: Requiraments, Procedures. and
Legisiation.
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: Appendix C
Conversion Table

. CONVERSION TABLE
Langth
" 1 tnoh = 2,54 centimetres
1 foot = (.3048 metras
1 yard = 0675 metres
- 1 mile = 1.608 kilomaires

1 millimetre = 0.080 iInchea
- 1 ¢entimatre = 0,304 Inchee
- 1 matm = .28 feat

1 kliometre = 0.621 mile
Volums {dry)
- 1 cubic Ingh = 18.387 cubl¢ Cantirnatras
1 cubic foat = 0.028 cubic matras
1 cubic yard t  0.785 cuble matres
1 cubic centimetra = 0.081 cubic Inches
1 cubic metre = M35 cubic fast
1 cublc metre = 1308 cublc yards

I
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Appendix B
Recommended References

RECOMMENDED REFERENCES FOR AN OPERATOR

Alberta Ensrgy snd Natural Resources, 1979. The Resource Handoook. Prepared by Alberta Foreet Sarvice.

Canadisn Petreleum Association. 1977. Envirenmental Operating Guidelines for The Atbert Patrolaum Indusry.
Prepared by Jameas F, MacLaren Limited. '

Depanment of Indlan Affairs and Northern Developrant, Canada., 1982, Administrative Guide.

Dapartment of indian and Nartharn Affales. 1678, Northiwest Tarritorias Mining Satety Ordinance and Mine Safety
Rules,

Depanmant of Indlan and Nontheen Affalrs. 1877. Revegetation information Appiicable to Mining Sia in Northern
Canada. Environmantal Stuctiea, Ne. 3. Prapered by E.B. Peterson and N.M. Petanqn.

Dmpartrant of Indian and Northem Affair. Winter Roads Mariual, Ervironmental Studies No. 4.
Depanment of Local Government. Sita Daveiopment Mandbook,

Deparimeni &f Public Works, Canade, 1676. Annud Repon ol The Ervironmental Co-ordinatar, Shakwak Prohdt
Prapared by R.B. Spancer, Environmental Co-ordinator, Shakwak Project.

Environmant Canada. 1976. Erviranmental Dealgn for Northern fosd Developments. EIA Reports EPS-8-EC-78-3.
Frepared by Thurber Consuttants Limited. ' '

Environment Canada. 1979, Environmantsl Code of Good Practice for Highways and Raliways EPS 1.EC-79-2,
Prepared by Storgast and ASaociates.

Northem Affairs Program. 1982, Northern Natural Resources Development; Requirements, Procedurea, and
Leginintion.




