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INTRODUCTION

The design of the Mackenzie Highway'from Mile
495 - Mile 521 is in accordance with the General Design
Data Report published on August 20, 1973 by Public Works of

Canada, Western Region.

The narratives contained in this Report, Detailed
Design Data for Mile 495 - Mile 521 of the Mackenzie High-
way, supplement the General Design Data Report of August 2b,
1973 by providing full consideration to specific concerns
as identified in the Mackenzie Highway Environmental Working
Group's Consolidated Comments relevant to this Design

Submission.

Submissions requested in the_Information Deficiency
Report of January 18, 1972 are also contained, based on
Public Works understanding of I.N.A. requirements. The
M.H.P.M. has not directed Public Works on the exact sub-'

mission requirements relative to E.W.G. requests.

The reader should note that this Report forms part
of a total Design Submission, the major portion of which

is contained in separate plan form.

Attention is also drawn to the fact that the drawings
contain complete notes of design and impact assessment for

hydrology, culverts and environmental impact.



CHAPTER 1

REFERENCE : Consolidated Comment -~ Blackwater I

SUBJECT : R.0.W. Location Alternatives

(a) Consolidated Comment - Blackwater I - Addendum -
Problem 7 |
An N.W.T. Agency’AAAQAAMgnz Repont recornded the
possible presence of a subterranean chreek ai
_ MZLe:499.7. 14, Aindeed present, special engineering
precautions may be nequined, on an alteanative

Location may have to be considened.

= Evidence of a subterrane&n creek at Mile 499.7 is
not apparent to the designer. It is requested
that a copy of the Agency Assessment Report
suggesting the presence of a subterténeén creek bhe
made availablefto'D.P.w. for further assessment of

this area.




CHAPTER 2
REFERENCE : Consolidated Comment Blackwater II
SUBJECT : Ditching in Areas With High Ice Content

Permafrost.

(a)' Consolidated Comment - Blackwater II - Recommendation 3

Reganding segments Mile 473.5 - Mile 478.5 and

Mile 493 - Mile 500 it is necommended that extensive
test dnifling be undentaken to deteamine the |
disthibution of high ice content permagrost, and
that ditching should only be considered wherne
entinely unavoidable in teams of the necommendations

0f Consolidated Comment IIT (463 - 500P).

The Qeotechnical information shown.on_the Plan Profile
Mile Sheets generaily indicate visible ice from

Mile 495 -~ 500. With an overlay £fill type.cross-
section being proposed by the design throughout this
area, minimum implications are anticipated through-

out this section.




CHAPTER 3

REFERENCE: Consolidated Comment Blackwater V

SUBJECT: - Culverts, hydrologic and hydrotechnic
design.

(a) Consolidated Comment — Blackwater V - Recommendation 7

1t {8 necommended that at Mile 498.6 a Lanrge
culvert be installed and an effective protection
against beaver activity be used in the streambed

nean the intake of this culvent.

A 104' clear span bridge was recommended by the -

Hydrology Consultant at the above location.

Lack of response by the Client to the preliminary
Bridge Design Submission prevents further comments

to the above récommendation.



CHAPTER

REFERENCE :

SUBJECT :

(a)

consolidated Comment - Saline T
Location of R.O.W., Timing of Construction

Activities; Associated Resource Use.

Consolidated Comment - Saline I - Recommendation 1

Forn MiLes 500 - 509 in particular, the Final Design

Submission should provide that information as nequeszed

in points 5c and §, é6a (iii), and 8f of the January 18,

1973 "Repont Regarding In‘onmatLon Degiciencies 4in the

D.P.W. Design Subm&éé&cub forn the Macken*&e Highway."

(1)

(ii)

R.R.I.D, S(Q)

"Overland drainage and minon g_@ﬂ&eb

the Submission should be accompanied by a
genenal statement outlining which drainage
problems were necognized'and how (it 4is

intended to handle Zthese."

A general statement outlining drainage problems

is contained in Chapter 1 of the Mackenzie Highway
General Design Data, Mile 297 —.543 of August 20,
1973. Specific statements on drainage for this
Design Submission are contained in Chapter 18

of this Narrative Report.

R.R.I.D. 5(f)

PLan: The mile by mile plan at the scale of
200 6:./inhh {ca. 1:2400) should indicate the



(iii)

(iv)-

outline of every body of fLowing or standing

waten and wetiand_anaaA ocecurning within ca. 1,000
feet of the centreline of the right-of-way to |
the extent zthat L4 pnacticabﬂe gon the map

sdcale used.

Recommendation No. 16 of E.W.G. Report, July 27,

1973, on R.R.I.D., accepted the 1"=1000' Mosaics

which are included in the Plans.

R.R.I.D, 6(a) (iii)

The zocdtion‘oﬁ every nroadsdide on oﬁéﬁtdhe

diteh.

As requested'in Recommendations 20 and 21 of‘
E.W.G. Report July 27, 1973 on R.R.I.D., the
Plan Profile Mile Sheets show the ditch
locations by the designated section type.
Additional ditches may be required during
construction. These cannot be identified at
this time because of the lack of detailed
topographic information which generally becomes

available during the-pre—constructioh survey.

R.R.I.D. 8(f)

A document to be prepared by the Department

~ 0f Public Wornks, with the Canadian Wildlife

Service (D.0.E.) and the Fisheries Senvice



(b)

(D.0.E.) astating the consensus of opindion
negarding the most desinable timing of
.conétnuction operations for areas where
undesinable impact on terrestrial and aquatic
wildlife and §ish populations are anticipated
to occur during parts of the yearly cycle of

migration, reproduction, eic.

- The Environmental Impact Plans highlight

possible locations of undesirable impact and

gstate the time'of yéar for that concern.

This informatidn will be contained in the

Cbnstruction Contract Documents limiting

const:uction activities during periéds of
undesirable impact to the extent considered

practical.

Consolidated Comment - Saline I - Recommendation 2

On the basis of information provided in Recommendation
No. 1 above, the Environmental Workding Gnouﬁ will
provide D.P.W., with 6unzhen‘necommehdation5 regand-
ing nemedial maaAuneb nequi&ed 2o minimize the Rong-

tenm'impact'on these wetland units,

No comment is required from D.P.W.



(c)

Consolidated Comment - Saline I - Recommendation 3

| Recommendation L, C, A 6, Consolidated Comment

VIT1 (Miles 463 - 500 P) negarding beaver-cufvert

interactions, also applies zo the present comment,

Recommendation L, C, Aé
For strneams which can be identified as being of

known impontance 2o beaveﬁ and forn which culvents

are proposed (6oa:exampte diream crossing at Mile

498 (380+00 %o 382+00) it is suggested that D.P.UW.
consultants confer with &peciaziata g§rom the Hydraulic
Design Assessment Committee and the Canadian Wildlife
Senuice,-with'tha objeatiue o4 developing poqéibte
design Aolutioha for minimizing the potential and

Long-team interactions between beavers and culvents.

Statements on beaver activity are contained in
Chapter 13 of the M, H. General Design Data, Mile
297 - 543.




CHAPTER 5

REFERENCE : Consolidated Comment Saline II

SUBJECT: Aesthetics, Landscape Value, and
Recreational Assessment. |

{a) Consolidated Comment - Saline II - Recommendation I

ConbidenazionzahauZd.be‘giveﬂ 1o usding curves

which are Longer than 2112"aud:6£azteulzhan 30

40 Lhat some sont of continuizy L8 established
between the highway and Adnnounding tennain., These
changeA should be neviewed in aAAociazipn'thh the

s0ils conditions (See Problem 1).

Problem 1
The continuous adherence to the Roads and.TnanA—
- portation Association oﬁ.Canada necommendation Lo
keep cunves between 1584' - 2112' in RLength (4i.e.
.3 20 .4 minutes Long in driving time at 60 M.P.H.)
creates a naad“azignment whiah is often incongruent

with the surrounding terrain.

A.e. Mile 504 (STA., 668 - 760¢)
Mile 507 (STA, 830 - 850¢)
Mife 509 (STA. 970 - 943:2)
Mite 5371 (STA. 650 - 620¢)
Mife 533 (STA. 550 - 490¢)
Mite 537 (STA. 340 - 310%)

General statements on Horizontal Alignment are contained
in Chapter 17 of the M. H. General Design Data, Mile
297 - 543,
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Alignment revisions with surrounding terrain
considerations have been proposed on all the
locations listed in the above problem. The alignment

revisions are shown on the 1"=1000' Mosaics included

in the Design Submission.

(b) Consolidated Comment - Saline II -~ Recommendation 2

The vertical alignment could be impaoved'by the use
0§ Longer L.V.C.'s which should be reviewed 4in
conjunction with the horizontal form and the S04l

conditions. (See ProblLem 2).

Problem 2 _

Similanzy Zhe nigid maintenance to the Roads and
Transportation Aéaociqzion_necommendation that the
miﬁimum L.V.C.'s used are 5 times the drniving
speed, i.e.‘s_x 60=300'. This cheate& a choppy

vertical alignment which 48 visually distracting.

General stateﬁents on vertical alignment are
contained in Chapter 22 of the M. H. General Design
Data, Mile_297_- 543. Longer vertical c¢urves have

been employed in the Design Submission.

(c) Consolidated Comment — Saline II - Recommendation 3
Recommend fthat transition betfween ditch Lypes be

impLemented duning construction (See Problem 3).

Problem 3
The occurrence of shornt seetions of Ltypical ditch

types A, B, and C, closely spaced requines transition




(4)

(e)
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between ditch types for integration with the

surrounding tennadin.

Mile 509 (STA. 974 - 990z)
Mite 515 (STA. . 1247 -1266¢)

Contour grading at the junction of cuts and fill
slopes are normal practice in the cohstruction,bf
the Highway as stated in,Chapter 9 of the M. H.
General Design Data, Mile 297 - 543.

Consolidated Comment - Saline II - Recommendatidn'4

Recommend D.P.W. employ sefective clearing guidelines.

Guidelines'for selective clearing are being prepared
by D.P.W. environmental consultants, F. F. Slaney and
Company and will be ready before implementation is

required.

Consolidated Comment ~ Saline II - Recommendation 5

Recommend neforestation methods be empLoyed at

Mike 528 to neduce the areas damaged by construction
and at Mile 533 to integnrate the ain stnip with the
Highway. (See Problem 5). -

(i) Mile 528 referred to by this recommendation
is now dn a revised alignment as shown on the

1"=1000' Mosaic included in the.design package.




(£)
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(ii) Reforeétation of cut lines visually
adverse is being studied by D.P.W. and
will, Where necessary, be implemented after

construction,

Congolidated Comment - Saline II - Recommendation 6

Recommend that D.P.W. phouide E.W.G. with the

_ 6d££OWLng Angormation:

1. Typical Crhoss - -section of h&ghway and p&pe~

Line LHIQ&AQCILOH.

2. RAght-of-way clearing width fon pipeline
(120" R.0.W.). |

3. Ancillary facilities associated with crossings -

- no othen ancillany othen than markers.

This information is nequired before an adequate visual

aAAeAAmenI can_ba made (See PnobZem 6).

Problem 6 _
The proposed gaél&ne routing which Lntenéacté the
Highway at Mile 513.7 and Mile 518.7 could be

visually adverse to the drniven.

(1) Typical erss~section of highway and
'pipeline intersection is contained in
the preliminary draft submittéd on
March 30, 1972 by Canadian Arctlc Gas.
Study ‘Ltd.




(9)

(id)

(iii)
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The right-of-way clearing width for the

pipeline is proposed to be 120 feet.

No ancillary facilities other than markers

will be required:along the pipeliné_R.O.W.

Consolidated Comment - Saline 11 - Recommendation 7

The E.W.G. nequirnes from D,P.W. the recreational

document nefenned to in previous consolidated

comments Mile 448 - 463 before an adequate evaluation

can be made_(See Problem 7).

Problem 7

The following areas have necreational potential:

MiLe

Mite

Mite

Mile
Mile

Mite

Mite

502 - 503 (STA. 563- 615¢z)

502.7  (STA. 595%)
505.3 (STA. 740%)
506.5 (STA. 800:)

511 (STA. 1T080-1090¢)
513 (STA. 11702)

520 (STA. 1247-1220¢)

'

Learain L4 sudltable
§on a campsite.

archaeological site
on southeast cornen
of the Lake - intenp-

netive pofential.

¥

arnchaeological site -
intenpretive potential.

anchaeological site -
inteapretive potential,

site - intenpretive
potential.

archaeological site at
Lake - Ainterpretive
recreational potential,

Saline Rivern and ahrch-
aeological site - nechea-
tional and Lintenpretive
potential.
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The Environmental Consultant's assessment of
recreational potential on the Mackenzie Highway
is contained in the Environmental Data Sheets of

- the design package.
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CHAPTER 6
REFERENCE : Consolidated Comment Saline III
'SUBJECT : - Passage of Cross-Drainage, Ponding of

Overland Flow.

(a) ‘Consolidated Comment - Saline III - Recommendation 1
The §inal debign_packagé shoutd include a contour
 AZnip map at scale of ca. 1:2400,.covening the
detailed topoghraphy exzehding circa 1000 2. on
either side of the R.0.W. The contounr interval

‘Ahoald be no moxe than §ive 6e¢z.

- Orthophoto mapping of 1:2400 with a contour
interval of 5 feet is now being prepared for

later insertion.

(b) Consolidated Comment - Saline III - Recommendation 2
Adequate geotechnical inﬁd&mation should be
‘supplied with the §inal design package, specifically
negarding s0il type and ice content. Test drill
holes should be made at Least down to 20 §t. below

the Lowest poations of the temnrain.

The geotechnical information included on the Plan
Profile Mile Sheets is in accordance with the com-
promise outlined in Recémmandétion No. 25 of the

E.W.G. Report of July 27, 1973.




(c)

(a)
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The Unified Soil Classification System for soil type

and the Standard N.R.C. denotation for ice content

. are used for descriptions.

Miles 504 - 509 and 514 - 521 are on revised align-
ment. It is intended to obtain detailed geotechnical

information in the revised segments at a later date.

Consolidated Comment - Saline III - Recommendation 3
Volume and rate of surface drainage should be
investigated, particularly for maximized rainstonm

and spring freshet conditions.

(1) Volume and rate of surface drainage for
~all areas requiring culverts larger than
60" diameter were assessed by the Hydrology

Consultant.

(ii) Volume and’rate af.surface drainage for
areas requiring culverts smaller than 60"
diamete; were considered as desdribed in

| Chapter 36 of the M. H. General Design
Data, Mile 297 - 543. | |

Consolidated Comment - Saline III - Recommendation 4

Regarding the passage of overland §Low under the
road, the MHEWG necommends: '

a) zhat no ditched connection whatever should be




b)

c)

)
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made between adjoining ponding aneas panallel

to, and upslope 6nom the Highway. Every natural
ponding area Located upsfope from Lhe R.O0.W.
should, instead, be provided with its own drainage

passage structure under the noadbed;

that off-take ditches should not be constructed
in areas whene high ice content permafrost is

found 2o be present in silxt, silty clay onr clay;

‘that whereven possible, drainage from culverts

Ahoutd.be allowed to'ﬂind izA own way across

the ternradin ddwnblope from the R.O.W. This
necommendation applies to: L) cases where Lernrain
conditions downslope §rom the Highway would
encourage natural dispersal; ii) cases where
drainage upslope from the R.0O.W. is not concentrated
An gullies on in any oZhexr minor Line of

concentrated nun-oﬁﬁ'to be crossed by the R.O.W.

that Lif construction of off-take ditches in areas

desenibed in paragraph (b) above is absolutely

necessdarny, special anti-erosion and theamal protection

measures should be inconporated in the Final

Design Submission.



(e)
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D.P.W. accepts the above recommendations. The
designer has generally followed these recommendations

in areas of overland flow characteristics.

Consolidated Comment -~ Saline III ~ Recommendation 5

Regarding the distrnibutary channels on fan aprons,
the MHEWG recommends that it be considened:
a) that beams be constructed upslope from the R.0.W.

to prevent natural diversion.

b) that two on mone diserete distributaries occurring
_on a single fan shall not be confined %o a single

channel,

¢) that ample culverts be_inbzalted in the desdignated
" section to accommodate overland fLow between

disenete distrnibutaries.

This recommendation refers to Problems 5 and 6 of this

Consolidated Comment.

Problem 5

Betwéen Mile 504 and 505 {680+00 - 720400}, at MiLe
508 (880+00 - 908+00), and between Miﬁe 531 and 532
(621400 - 670+00), wet fens drain by means of sLow
seepage through the vegetation mat. Ponding of water
againsdt the noad could inizidze innevensible
thenmokanst development in the undenlying s4ilzs, which

are Lce rdich.
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Problem 6

Between Mile 507 and 508 (860+00 - §78+00), and

between Mile 530 and 531, the hroad traverses an

apron formed by coalescent fans. Natural diversions

duning the spring freshet or a heavy raindzorm may

nesult in natural nelocation of channels which presents

an EE hazard to the Highway. Combination of
Aindividual disznibutany channefs would fLead to gullyding,

whereas individual channela are more on Less An

‘cquilibnium at the present time,

(i) The alignment from Mile 507 - 508 has been
~ relocated off the scarp toward the Mackenzie
River. The re-~alignment is shown on the
1"=1000"' Mosaics included in the design

package.

(ii) . The segmént_from,Mile 530 = 531 is not
included in this Submission.

(£) Consolidated Comment - Saline III - Recommendation 6

The MHEWG recommends tha; carneful consideration be
given to the alternative R.0.W. Rocation described in
Consolidated Comment VIIT (500 - 540P); the cross-
drainage problems presented by the presently selected
R.O.W. Location would be substantially reduced by |

majorn nelocations of the alignment.
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Statements and rationale of D.P.W.'s acceptance
or rejection of the proposed alternative R.O.W.
locations recommended by the above are contained

in the Alignment Update Report of November 5, 1973.
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CHAPTER 7

REFERENCE : Consolidated Comment Saline IV.

SUBJECT : Ditching in High Ice Content Permafrost.

(a)

(b)

Consolidated Comment ~ Saline IV -~ Recommendation 1

The recommendations made négaading the accommodation
of overland 6£ow, contained in Consolidated Comment

11T (500-540) also apply to the present comment.

As stated in the previous chapter of this Report the

designer generally accommodated overland flow as

recommended in Consolidated Comment III (500-540).

Consolidated Comment - Saiihe IV - Recommendation 2

The Environmental Working Group wishes %o necedve
§rom the Department of ?ubtic Wonks the document
described in paragnraph & (e) of the Inﬂoimation

Deficiency Repont d.d. January 18th, 1973,

 R.R.I.D. 8(c)

A document outlfining how the D.P.W. de&igh teams

intend to cope with the problems posed by ditching

in permagrost areas containing high ice contents

An the subsoil.

The proposed methods of coping with this problem are
outlined ih'Chapter_14 of M. H. General Design Data
Mile 297 - 543.



(c)

(d)
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Consolidated Comment - Saline IV - Recommendation 3

1t is necommended that extensdive test drnilling be
undentaken to detenmine the distrnibution of high Lce .

content penﬁaﬂnOAt, and that ditching shoutd only be

considened where entirely unavoidable in tenms of

Zhe recommendations of Consotidated Comment TIT (500 -

540P).

Generally the high ice content permafrost has been

vdelineated by the geotechnical surveys of 1972-73.

This information is shown on the Plan Profile Mile

Sheets. It is intended to obtain the detailed
géotechnical data on the revised locations at a

later date.'

Ditding recommendations of the above reference were

generally followed in the Design Submission.

Consolidated Cbmmant - Saline IV - Recommendation 4

It is necdmmended that type A and B construction,
presently paopo;ed g§on the segments designated below
will be neplaced with type C overlay construction when
adequate test drifling would confirm the pﬁesenca 04

high ice content peamagrost below the proposed R, O.W.



(e)
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This applies to segments:

615450 - 639+50 1265+80 - 1283+25
742400 - 767450 1288+80 - 1301+80*
769+00 ~ 774+00" 1312400 - 1306+00*
775+50 - 781+50 1295400 - 1288+00%
788+50 - 792+70% 560+00 ~ 537+00
793+50 - 799+50 : 499+00 - 486+00*
910+00 - 932+30% 486+00 - 475+00"
1221+80 ~ 1232+00 . 376400 - 371+00%
1235+35 - 1244+00 329+00 -  322+00%
1260+00 - 1264+40*

. The ségments above, Stations 615+00 to 932430 are
on revised alignment (Mile 504.1 to Mile 508.9),

Overlay construction has been designed for this

entire alignment revision except for two short

_stretches, Stations 697+80 to 704+80 and Stations

915+80 to 920+80. The soils information in these
segments as provided by the hand-dug test pits,
indicated diﬁching was permissible providing an

economical gradeline.

Stations 1221+80 to 1306+00 are also on revised-align-

ment. Overlay construction was also the method proposed

"in the Design Submission for this segment.

Stations 560+00 to 322+00 (Mile 533.2 - Mile 537.4)

listed above are not included in this Design Submission.

Consolidated Comment - Saline IV - Recommendation 5

Wherever ditehing in high dice content permafrost

areas L4 abao&utely unavoidable, ditfches should be
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ptaced as gar away grom the roadbed as is practical.
ALL proposed ditching included in the final design

dorn this section should be accompanied by dpecific
proposals negarding the prevention of mechanical on
thermal erosion; topidb such as vegetation, insulation
'with peat, chips on Zrhee tops and timba; use of rock
on coarse gravel, use o{_hetzing, ete. could be

commented upon.

Methods of handling ditchihg in permafrost are dealt with
in Chapter 14 of M. H. G@neral Design Data, Mile 297 -~
'Miie 543, The probiems of:érosion prevention and control
including comments'dn vegetation, seeding and use of
gravel are contained in Chapter 19 of M. H. General Design

Data, Mile 297 - Mile 543.

Appendix "A" and Chapter 16 of this narrative presents

specific proposals for prevention of mechanical erosion.



(a)
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REFERENCE : Consolidated Comment Saline V
SUBJECT: Cuts in Permafrost Areas. Cuts in Erodible
Materials.

Consolidated Comment - Saline V - Recommendation 1

Forn the segments described in paragraphs 2 (a) .and

2 (e) 0§ the probtem Atazement, it is necommended

that closely spaced drilling be carrnied out %o
deteamine Zthe extent of peamagrost below the proposed
R.0.W. and the honteux 04 segregated ice, L4 present;
test holes should extend to at Reast 20 §t. below the .
grade to which the cut is to be made. The presence of
intha- on sub-permafrost water should be {investigated

and its hyraulic head reconded.

Major Cuts

2. (a) Major cuts 4in silt, sandy silt or silty
elay are proposed fon:

‘§t. sandy siLL)**
§t. sandy silz)**
§€. clayey silz)**
§t. sandy silt)

ca. M, 512.5 1121+40-1129+00 5
5
5
5
0 §4. sikt (7)
0
+
5
5
5

. (1
M. 513.6 1172+50-1178+90 (1
M., 513.8 1180+60~1195+50 {1
. 514,1 1200+50-1207+30 (3
519.8 1257+00-1255+00 (2
521.3 1182+30-1173+20 (4
89
(1
(1
{1

§t. silt) .
00 (50 §t. sandy sikz)***
§t. s4iLz% and nrocks (7?)
§€. no s0ils Ainfo.)**

§2. skt **

528.0- 528.7 823+00-7
533.4 548+00- 539+50
533.9 516+00- 511+00
534.3 489+60- 498+00

T

(i) Mile 512.5 - Stations 1115+30 to 1132+50
‘A major cut is proposed in this segment. . The low

moisture content and the characteristics of the
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sandy gravel and clay as indicated by the geo-

technical data would allow the material from

this cut section to be used for construction.

(i1)  Mile 513.6 - Stations 1171+60 to 1196+20
The moisture contents in this major cut section

as indicated by the geotechnical data are generally
below the plastic limit. The unfrozen clay will

provide suitable construction material.

(1i1) Mile 514.1 - Stations 1199+60 to 1209+30
~ No problems are anticipated in cutting the

ridge constituting this segment, for the
. moisture contents are low and the material
being clayey silt to pebbles and gravel will

Iprovide suitable construction méteriél.‘

'(iv) Mile 519.8 and Mile 521,.3 are on rev1sed

alignment, therefore, comments do not apply.‘

{(v) - Miles 528.0 - Mile.534.3 are not included
in this Design Submission.

Minon Cuts

2.  le) Minor cuts dne_pnapoaed in siLt, silzty clay

on sandy s4L2L debobit& fon:

ca., M, 505.4  733+00- 740+00 (10 §£. sike)*®
M. 516.9 1307+00-1310+00 (12 §£. clayey 4ilk%)
M. 517.7 1390+00-1397+50 (12 {£. sandy 4ilt)
M. 519.4 1285+00-1275+50 (14 {z. s4ik%)
M (10 fz. silt)

. 519.7 1265+50-1264+20
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(1) These segments are all on revised locations

and comments do not apply.

Consolidated Comment - Saline V - Recommendation 2

Forn the segments described in‘pQRagnaph 2 (b) of zhe
pnoblem statement, it is necommended that closely
spaced test dnilling be ecarnied out Lo investigate
the thickness o{ 44{£% coven over sand and gravel

as well as the depzh of the permafrost in relfation
Lo the proposed depth of fhe cuts, and fo determine
whethen dnteaian aqaiﬂena occun below, on perhaps
in, the permafrost., 1§ the siLt cover is thicken
than a few feet, high Lice contents anre expected fo

be gound.

Paragraph 2(b)

Major cuts in gravel ahd aaﬁd with a thin veneen of
8482 deposits are proposed fon: |
ca. M. 509.8 961+00- 974+20 {15 {£. sand/gravel)

M. 510.8 1023+50-1034+80 (40 §£. gravelly sand)**
M. 520.7 1209+30-1204+00 (20 §t. gravel) -

(i) Mile 509.8 - Stations 958+00 to 974+50
The low moisture content sandy material in

this major cut segment provides good construction
. material. The relatively low moisture content
recorded in the geotechnical data indicates artesian

aquifers are not Iikely.
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(i1) Mile 510.8 - Statioms 1020+50 to 1037+30
The gravelly till material in this major

cut segment provides good construction material.
From the geotechnical data, no artesian augifers

are expected in this segment.
(iii) Mile 520.7 is on revised alignment.

(c) . Cbnsolidated Comments ~ Saline V ~ Recommendation 3

For the segments described in paragraph 2 (d) of the
problem statement, Lt A& nacdmmended that exploratory
drilling be carried out to deteamine the thickness of
s4iL% and the probable attendant content of segregated
idg. Groundwater discharge is not anticipated in

these cuts,

Paragraph 2(d)

Minon cuts are proposed in sand orn gravel fon:

. 509.9  978+00- 979+70

ca, M (10 §£. sand/ghravel)
M. 510.0 983+20- 990+80 (10 2. clayey sand)
M. 523.7 1059+00-1051+50 (10 {£. sand/gravel)
M. 531.9 618+50- 615+50 (10 §£. 4ilty sand)
(i) Mile 509.9 - Stations 976+90 to 999+90

The geotechnical data indicates the material
in this cut segment to be of low moisture content
sandy gravelly till providing for good construction

material.

(ii) Miles 523.7 and 531.9 afe not included in this

Design Submission.
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Consolidated Comment - Saline V - Recommendation 4

1§ groundwater and/on high ice content is encountered,

considenation should be given zo:

(a) Local nelocation of cuts;

(b) elevation of the gradeline, requiring Larger
§itts; |

(e) submission o{ Apeciﬁic design proposals for
those designated Locations (above) where options

(a) on (b) are not adopted.

Cuts in groundwater and/or high ice content areas were
avoided. Visible ice is indicated in the geotechnical
data for a major cut at Mlle 514 l, Stations 1199+60 -
1209+40. However, with the low recorded moisture

content of the silt to pebbles to gravel and till
comprising this cut section it is expected no construction
or maintenance problems will be encountered. The designed
gradeline provides reduced fills and suitable construction

material reducing the borrow requirements.

It is intended to expand this cut section to accommodate

additional borrow, if required, by developing contour grad-

- ing of the ridge to blend the cut into the natural terrain.

The large area disturbed by the clearing operation will

require a planned revegetation program,

Consolidated Comment - Saline V - Recommendation 5

In the segments designated 4in panagnaph 1 0f the problem
statement, no clearing of the R.O.W. Ahoutd be undertaken

untit deb&gn detaifs have been approved, other than %o
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accommodate the movement of survey crews and Ztest

drnilling equipment.

No clearing will be undertaken without prior approval

of the Client.

(f) Consolidated Comment - Saline V- Recommendation 6

The Envinonmental Working Group wishes to_necéive

g§nom the Deparntment of Public Works a document out-
Lining the general principles employed by D.P.W.

desdign teams in coping with Zhe tennain, climqt;c,
hydnologic, and peimaﬁnoat problems na;;ed by present
on future proposals for cuts into terrain whenre
permagrnost {8 edthen hnown on is quite Likely to ocecun,
as stated in paragraph 8 (a) of the Ingormation

Deficiencies Report, d.d. January 18, 1973.

Paragraph 8 (a) of fhe R.R.I.D.

A document outlining the general principles employed
by D.P.W. design teams in coping wizh.the Lernadin,
climatic, hyd#dlogic and permagrost-related problLems
naised by proposals for cuts into terrain whenre

permagrost L8 edither known on is Likely fto occun.

General statements outlining the principles employed

by D.P.W. design teahs in coping with terrain, climaﬁic,
hydrologic and permafrost-related problems, are
contained in Chapters 7, 14, 19 and 31 of the M. H.

General Design Data, Mile 297 ~ 543 of August 20, 1973.
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Consolidated Comment - Saline V - Recommendation 7
The MHEWG recommends that very careful consideration

be given to the Location alternatives neconrded 4in

 Consolidated Comment VITI (500-540P). 1In the §irst

analysis, it would appearn that far £e5¢ cuts Linto
permagrost, and to Lessen depths, would be requined
Af these alternatives were found 2o be technically

feasible.

Revised alignmént has been staked in the field from
Mile 504.1 ~ Mile 508.9 and from Mile 514.2 - Mile
520.9 and is shown on the 1"=1000' Mosaics included
in this Design Submission. Rationale for these
revised alignments is contained in the Alignment
Update Report Mile 500 - Mile 725 d.d. November 5,
1973. .

The designed grade in these areas is of the overlay

fill type cross-section eliminating ditch cutting

unless unavoidable for the purpose'of maintaining an

economical gradeline.'
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CHAPTER 9

(a)

(b)

REFERENCE ; Consolidated Comment Saline VI
SUBJECT : © Thickness of Fill, Suitability of Fill
Material.

Consolidated Comment -_Saline VI - Recommendation 1

The MHEWG wishes to be provided with information
negarding the expected performance of clay, s4ilt

and sand (and mixtures thereof) under the climatic
and tearain conditions prevailing along the R.O.W.,
and pentaining fo the natural frozen on thawed
state in which they are intended to be taken grom
Lateral ditches and §rom other borrow areas. 1t

44 necommended that this ingormation will be described
Ln‘paaagnaph é (c) 0f the_Rzpout reganding Ingoamation
Deficiencies in D.P.UW, véaégn Submissdions fon Zhe

Mackenzie Highway.

Statements on the expected’performance of clay, silt
and sand (and mixtures thereof) under the above conditions
are contained ih Chapter*B,'M. H. General Design Data,

Mile 297 ~ Mile 543.

The Borrow_Pit Rebort for this Design Submission is

 contained in Chapter 15 of this Narrative Report.

Consolidated Comment - Saline VI - Recommendation 2

1t is necommended that the proposed §iLL thickness be

dincreased to minimally five feet.* This necommendation

N
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applied Lo segments:
767+50- 769+00 1283+80-1288+80 1173+50-1081+00**
799+50- 910+00**% 1301+80-1307+00 - 1050+00- 619+00**
1035+#00-1111+50*% 1310+00-1313+75%%* 508+50- 499+00**
1177+50-1180+50*%* 1330+00-1389+50 475+00- 376+00**
1232+00-1235+35% 1398+00-1449+00 371400~ 329+00**
1244+00-1250+00 1306+00-1301+50%**  322+00- 191+80**
1255460-1260+00%*% 1263+00-1258+20%**
7264+40-1265+80'f‘ 1254+00-1211+00
Assuming that the cunrent 5 §t. standard §4iLL thickness
adopted by D.P.W. provides adequate insulation for
frozen ground conditions.
Many shont strnetches in this segment have inadequate
gieL. |
Absence of adequate geotechnical information warrants

the assumption of the presence 0f peamagrost.

This necommendation is based upon intuition. The thickness
04 §4iLL actually requinred should be designated as that
which 44 adequate to ensure that no thaw will oceur below
the average summer thaw penetration Level prion o the
cleaning of the-R;O.w. and/on the damagihg on complete
desthuction of the inéutating organic mat. Nb hanrd
information i4 available at this time to facilitate the
definition of specific thicknesses for specific materials

with specific thermal propenties.

Chapter 20 of M. H. General Design Data, Mile 297 ~ 543
contains statements regarding D.P.W.'s intent to the

above recommendation.
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(c) Consolidated Comment - Saline VI -~ Recommendation 3

Regarding the segment Mi{Le 500 - Mife 505 and the shorter
segment 970+00 ~ 960+00 (at ca. Mile 509), 4% ié‘
necommended that consideration be given to the removal

0f the organic mat and thg 4482 veneern followed by §i€ling
to grade with gravel, provided that adequate test drill-
ing confirms the presence of do&nbe $and on ghavel below

a thin (say, Less Zhan 2 §t.) veneer of s4iL%.

The geotechnical data for the above segments indicates
generally sandy and poorly graded gravel below the
organic mat. No silt was recorded. This type of soils
characteristics permitted a "B" type cross-section in
- some areas providing_spme stretches of the Highway with

a balance earthwork désign."

(d) Consolidated Comment - Saline VI - Recommendation 4

1% is necommended that Locally derived sift on clay
§4iLL shall not be used untifl more information negandihg
performance has been provided and utilization of these
84ikts and clays can §ind support in euuiubnmentatly

sound constrhuction practices.

D.P.W.'s opinion on the above matter is contained in
Chapter,S of the M. H. General Design‘Data, Mile 297 -
543, |
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CHAPTER 10

REFERENCE: Consolidated Comment - Saline VII

SUBJECT: Design of Fill Over Culverts in Gullies.

(a)

Consolidated Comment ~ Saline VII - Recommendation 1.

The'Enuinonmenzal Working Group wishes Zo necedlve
g§nom the Department of Public Works a documeﬁt out-
Lining how it intends Lo cope with the concenns
raised in panagraph 3 o4 the problem statement (above)
in padticulan, as well as describing its engineering
and/on maintenance Aolutiéna to problems posed by the

anticipated {icing of culvents in general.

Paragnraph 3

Particularty 60& Locations whenre thick §4£Ls ovenr
culvents are proposed, no information is pkouided
negarding the Long-team effects of possible perma-
frost aggradation in the {iLL sections and around
the culvents on culveat efficiency. Without the
benefit of specific applied neseanch regarding icé
build-up in culvents covened by thick §iLLs in
peamagros £ a&eab; it cannot be assumed that culvent
efficiency during spring thaw conditions would nox
deterdionate in time, if and as permafrost aggradation

takes place around them,

(i) Statements on long-term effects of possible
permafrost aggradation in fill sections and
around culverts are contained'in‘Chapter 12 of

the M. H. General Design Data, Mile 297 - 543.
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(ii)
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Statements outlining enginéefiné.and/or maintenance
solutions to problems posed by thé anticipated
icing of culverts in general, are contained in
Chapter 30 of the M. H. General Design Data,

Mile 297 - 543. |

Consolidated Comment - Saline VvIiI - Recommendation 2

The Envitonmental Working Group wishes o hecedve.

grom the Department of Public Works a statement

neganding the sideslope angles Lt has adopted fon

majon §4iLLs constructed with sifty clay, bandy clay,

ALLty sand, sandy siLt, and gravel,

‘Statements regarding sideslope angles for fills is

contained in Chapter 31 of the M. H. General Design

Data, Miie 297 -~ 543.

Consolidated Comment - Saline VII - Recommendation 3

The Envinonmental Wonrking Group wishes o receive grom

the Deparntment of Public Works statements outtining‘the

protective measunes Lo be utitized to prevent sLoughding

04 the upsitream toe of all §iLL bodies exposed to

wetting up %o the'debigu §Lood Level adopted fon variousd

culvents drnaining areas Langer than one square mile.

Using the Method of Slices for Stability for both rising

of flood water and rapid drawdown for the material
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generally found in this design section, it was deter-
- mined that the use of a berm five feet below the design

flood level was adequate to prevent sloughing.

During construction, the'Résident Engineer will enéure
that a berm on the upstream slope five feet below the
design flood level will be constructed on fills o#er

culverts draining areas larger than one square mile.

(d) Consolidated Comment - Saline VII - Recommendation'4

The MHEWG necommends that careful considenation be
given to the R.0.W. Location alternatives described
in Consolidated Comment # VIII (500-540P); it would
appear that the number and the height oﬂ'majon fiLLs
could be substantially déduced A§ the altennative

alignments were found zo be technically feasible,

The alignment revisions from Mile 504.1 - Mile 508.9
and from Mile 514.2 - Mile 520.9 have substantially
reduced the number and heights of major fills as

proposed in the Preliminary Design Submission of 1972.
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REFERENCE : Consolidated Comment - Saline VIII.
SUBJECT: R.0.W. Location Alternatives.

(a)

(b)

(c)

Consolidated Comment - Saline VIII - Recommendation 1

1t {8 necommended that the Deparntment of Public
Works investigate the validity of the proposed re-~
Locations and nreport thein 5ind£nga togethen with

the Final Design Submission for this seetion.

D.P.W.'s.reports on the investigations of the validity
of the proposed relocations are contained in the -

Alignment Report, Mile 500 - 725 d.d. November 5, 1973.

Consolidated Comment ~ Saline VIII - Recommendation 2

Some o4 these nelocation proposals may be in conflict

with necneational Land use potential and aesdthetic

prionities., 1t is necommended that this aspect be
taken into account in the Report nequested 4in

Recommendation L 1.

Land use potential and aesthetic priorities were

'considered in investigating of suggéstéd realignments.

Consolidated Comment - Saline VIII -~ Recbmmendation 3

No clearing or cutting of the R.0.W. shoutd be undexr-
taken in the segments desenibed in the problem statement
paragraphs 2 - 6 until decisions negarding Location

have been made.
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No clearing of the R.O0.W. will be undertaken without

prior approval of the Client.

(d) Consolidated Commeht - Saline VIII —”Recommendation 4

The §inal design package should include adequate
geotechnical Ludoamdtion as described in paragraph éb
L) =4dv) oé'the Information Deficiency Report, d.d.

- Januanry 18, 1973.

The above geotechnical information, where available
as requested above, is included on the Plan Profile

Mile Sheets.

(e) Consolidated Comment - Saline VIII - Recommendation 5
1t is necommended that in consdidenring Location alternatives
ample attention should be given Zo smooth horizontal

continuity, to the extent that ternain conditions allow.

D;P.Wr.accepts this recommendation.
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CHAPTER 12

REFERENCE : Consolidated Comment Saline IX
SUBJECT : Comments on Culverts

(a)

(b)

Consolidated Comment - Saline IX - Recommendation 1

1t is necommended that the stream fLow volume and
veloedity be monitored duning the spring greshet and
Zthe summer of 1973 at the intersection of the stheam

and the proposed R.0.W. alignment at Mile 504.5. '
This recommendation makes reference to Problem 1

The Level of Zhe stream dnaining a Lake to the east
of Mite 504.5 is negulated by this Lake. Flow
vofume in the channel is not known. There is a concern

that culvent Aizihg‘and design of entrance and exit

- channels may affect the Lake Level if design were £o

proceed on the basis of insufficient hydrological

information,

The sizing of the drain;ée structure at Mile 504.5

which, due to alignment revisions, has been changed to

Mile 504.9 on this Preliminary'nesign Submission, was

determined by the Hydrology Consultant based on drain~-

age area.

COnsolidated'Comment -;gggine IX - Recommendation 2

The MHEWG wishes to be provided with the nationale fon
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the choice 0f culvents nathen than bridges for the

stream chossings at Mile 519.7 and Mile 528.4.

(i) Mile 519.7 is on a revised alignment. The
location of this stream on the revised align-
ment as shown.on the 1"=1000' Mosaics included

in this Submission is now at Mile 519.3.

(ii) The Hydrology Consultant's choice of a culvert
rather than a bridge was one of economics
considering the gradeline circumstances at

the crossing.
(iii) Mile 528.4 is not included in this Submission.

Consolidated'Comment - Saline IX - Recommendation 3

"The MHEWG wishes to be advised as to the measures

proposed Xo be Laken Lo ensure the passage of §ish
Lhrough culbvents of the length as are apparently
Antended £o be used at Mile 519,7 and Mile 528.4.

This recommendation is concerned by the-following:

Problem |

The stream at Mile 519.7 iAlpnopoaad Zo be erossed wizh
a §4iL ca. 100 §t. high. AAAumihg a side sLope angle
0f 2:1 on the §ilL, the culvert would paqbably have a
minimum Length of 450 §t. 1z may prove veary didﬁicult

Zo provide for fish passage in a culvert of such Length.
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-Problem 2 _

The stream at Mile 528.4 is proposed %o be crossed

with a §iLL ca. 140 §t. high. Assuming a side slope
angle of 2:1 on the.dile, the culvent would probably
have a minimum Leﬂgth of 600 §£. 1£ may prove difficult

o provide for §ish passage in a culvent of such Length.

(1) The revised alignment provided a better cross-
ing of the stream referred to as Mile 519.7.
The revised miléage for this crossing is 519.3
and the reviéed.length of the culvert, 236
feet, should reduce the concern expreséed in,

Problem 1.

(ii) Mile 528.4 is not included in this Design

Submission.
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CHAPTER 13

REFERENCE : Congolidated Comment Saline X
SUBJECT : Stream Crossings, Bridges.

(a)

(b)

(c)

Consolidated Comment - Saline X‘- Recommendation 1

The MHEWG uecomhenda that all bridge desdign proposals
§on the Mackenzie Highway shall take as primanry
enitenium that the mean velocities at design discharge

Shall not be increased.

Consolidated Comment - Saline X - Recommendation 2

The MHEWG recommends that all bridge designs using

§ilLs acnoss vegetated §Lood-plains shall be equipped

with ample culvents, peamitting flow of water on the
g§Lood plain during spate conditions, So-called "old
§Lood channels,” which are frequently utitized
duning spate conditions should be accommodated with
culvents Large enough to handle the water volumes 4in
these channels; §ish passage, however, does not have

Zo be provided fon.

Consolidated Comment - Saline X - Recommendation 3

The MHEWG recommends that alk'baidge deaign proposals
§on the Mackenzde Highway 6oi cases Anvolving braiding
sAtneams, will in no way reduce the natural channel
width, and will add to the natural dhannel width a
space equal Lo 1.5 times the'width 0f pdiens; whernever
possible piens should be pne{enab&y Located whene |
colonizing vegetation indicates a measunre of stability

within or at the mangins of the natural channel.
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The Hydrologist Consultant féels other considerations_
regarding Recommendations 1, 2 and 3 require further
clarification. Fﬁrther‘discuasion-will’be forth-

coming in these regardé.

(d) Consolidated Comment - Saline X - Recomméndation 4

Since the assumptions on which the design of bridges
gor this segment of the Mackenzie Highway 44 Baaed,
appear to imply severe EP and EE hazards, and ne-
Rocation to sites AQquinihg Lessen spans may have to.
be.conaidened, the MHEWG recommends that no cleaning
0f the R.0.W. other than to accommodate sunvey and
test drilling crews, be undentaken between Mile 504
and 540, untit the concenns naised in this Consolidated
cdmmenz have been clqbe@y investigated and their
‘mezicationa assessed in nelation to the proposed
R.0.W. Location alternatives contained in Consolidated

Comment #VIIT (500-540P).

No clearing will be undertaken with0ut;priar approval

from the Client.
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CHAPTER 14

REFERENCE : - Consolidated Comment Saline XI
SUBJECT : Sources of Granular Material

(a) Consolidated.Comment - Saline XI - Recommendation 1

The MHEWG wishes to ieceive a‘bohnow pLt-report wizth
the Final Design Submission fon zhiA.Sectidn 0f the
Mackenzie Highway. The nazuﬁe of this Reponrt 4is
descnibed in the "Reponrt keéa&ding Inﬁoamatidn
Degiciencdies in_D.P.w{ Desdgn SubmiAALanJ §on %the

Mackenzie Highway;" January, 1973, item 6C.

R.R.1.D, é6({c)

Borrow pits: Each Final Design Submission should

be‘acdompanied by a borrow pit nepont,vataxing:
- Zthe nationale for the choice of certain boarow
_anread; |
- ZThe Zthickness of permafnost, if present, and if
such a penmdnéuzly frozen zoné extends Less than
20 feet belfow the elevation of the Lowest point
to which it is proposed, planned, on intended zo
excavate the borrow anrea, and/or if such a per-
_manently froren zone extends Less than 20 feet
below the aleyaziah 0f that part of the pit fLoor from
aboue_which Lhe greatest Zhickness of mateniat

'iA\pnbperd, planned on intended to be removed.
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Rationale for choice of certain borrow areas

is contained in Chapter 15 of thi's Submission.

Permafrost depth, etc. for borrow areas will be.

determined for the Final Design Submission and

will be more accurately delineated during‘pré—

construction prior tdcpéning of the borrow pit.

‘Consolidated Comment -~ Saline XI - Recdmmendation 2

Agency assessment officens have drawn attention 2o

the oceunnence of potential sources of good granular

maternials to the east of Mile 504.5, to the south of

Mile 504 (glaciogluvial plain) and to the west of
MiLe 508 - 509. |

In September, 1972 the Department of Indian Affairs

and Northern Development engaged PEMCAN Services "72"

to conduct Stage 1 of the Territorial Granular Materials

Inventory. ~Stage 1 is defined as the areas from Fort

Simpson to Fort Good Hope, N.W.T.

(1)

(ii)

PEMCAN test hole #198 was taken in the vicinity
of "east of Mile 504.5" ~ the analysis was

silty sand, unsuitable material.

PEMCAN test hole #197, to the south of Mile 504

indicated gravel -and sand. The material was
recommended for various construction aggregates.

This area warrants further investigation.
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PEMCAN test holes #208 and #209, west of
Mile 508 - 509 were unsuitable as granular
material for the sandy silty gravel was
recommended as general fill to very marginal

fill.



CHAPTER

SUBJECT :

(i)

Mile
509-510
510-511
512-513

512-513
513-514

513-514
514-515

514-515.

519-520
519-520
520-521

15
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Special ditch treatment to prevent erosion.

Special treatment for planned ditches has been

identified in accordance with Appendix "A" of

this Report for the following locations.

Station

 955- 975
1020-1037
1115-1121
1121-1132
1170-1182
1189-1196
1200-1209
1225-1234
1308-1315
1294~1304
1214-1225

Average

% Slope
1.9

6.7
7.4
5.0
2.9
3.7
3.7
6.5
2.4
2.4
7.9

Estimated
Discharge

in c.f.8.

5
2
10

10

Ditch
Protection
or _
Ditech Check

Spacing

60'
Coarse Gravel
Cobbles
Cobbles

60"

sor

60"’
Cobbles
* k%

* k%

Cobbles

**% gpecific méthod of ditch protection to be determined as

geotechnical information is made available,
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CHAPTER 16

REFERENCE : Report Regarding information Deficiencies
d.d. January 18, 1973 (5) (a) Preliminary
Design Submissions. |

SUBJECT : Preliminary Design Submission - Stream

Crossings.

Stream crossings: the dubmissions should state clearly

Whether crossings with culvents or with bridges are intended:

ortho-photo topogiaphic maps at a scale of ca. 1:2400 with

5_feet contouns should be included with the submission fon

each section that contains ome or more crossing sites, for
which special design proposals are to be submitted to Zhe

E.W.G, at Laten dates.

(1) The Plan Profile Mile Sheets contained in the Design
| Submission clearly indicate the intended drainage

structures proposed at all stream crossings.

(ii) The special ortho-photo mapping required whenever
bridge crossings are intended will be provided in

the Preliminary Bridge Designs.




50

CHAPTER 17 |
ﬁEFERENCE: Report Regarding Information.Deficiencies
d.d. January 18, 1973 (5) (b) Preliminary
- Design Submigsion;
SUBJECT : | Preliminary.Design Submission ~ Stream
Crossings involving flood plains.

Stream crnossing invqtving §Lood plains: the preliminanry

Aubmisaiona shoutd state clearly how the flood plains

adfacent to bridge sites are intended Lo be traversed, such

as with Low §iLLs pexmitting fLow over the §iLL body, on
with high §4iLLs with culvents fo pexmit glood fLlow passage
on with elevated causeways permitting free f§Low of 4Lood

- wazer on the fLood plains.

‘Thé Highway-gradeline through sections containing bridge
crossings have been_approximated for this Preliminary
Design Submission due to the lack of response by the
Client to crossing concepts pieviously submitted. 1In
general, however, the approach taken will be to use fills

with culverts in order to eliminate any flood plain ponding.
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CHAfTER 18

REFERENCE : Report Regarding Information Deficiencies
d.d4. January 18, 1973 (5) (c) Preliminary
Design Submission. | .

SUBJECT;‘ Preliminary Design Submission - Ovariand

drainage and minor gullies.

Overland drainage and minon gullies: the submissions should

be accompanied by a general statement outlining which drain-
age problems werne recognized and how it i& intended to

handfe these.

The length of Highway from Mile 495 to Mile 521 encounﬁers
significant variations in terrain conditions and encumbent
drainage characteristics. This has resulted in many variations
6f the requirement foi draihage facilities in and along the

Highway.

From Mile 495.0 to Mile 498.5 the alignments cross a glacio-
lacustrine plain consisting‘mostiy of silty to clayey deposits
and overlaying glacial tills., The nature of the materials
and'generélly flat relief may give rise to ponding of over-
land flow and additional culverts have been included.in the
Preliminary Design Submission for this sector to accommodate

this potential problem.

From Mile 498.5 to Mile 504.0 the alignment crosses a glacio-
fluvial plain consisting of the remnants of deltaic, outwash

and eskerine deposits which are composed of fine to coarse sands,
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gravels and boulders. The area is generally well-drained

and few if any drainage problems are anticipated.

At Mile 504.7 the R.O.W. crosses a marshy area with a

poorly defined drainage channel. The Hydrology Consuitant
has proposed a bridge for this crossing in order to minimize
environmental and drainage problems._uFrom~Mile 505 to

507.2 the Highway follows a slightly raised platform of
glaciolacustrine silts and clays, which tend to be moderately
drained. Additional culverts are included in‘this pre— |
‘1iminary‘design_package to account for any potential ponding

of overland flow.

From Mile 507.§ to 509.8 the alignment crosses predominantly
glaciofluvial deposits consisting mainly of sands and gravels.
The presence of these coarse gfained materials has reduced
overland flow by subsurface drainage and ponding problems
are not'anticipated. However, this section as well the
sector from 509.8 to Steep Creek, is crossed by areas of
glaciolacustrine silts and clays, often indicated by peat
plateaus. Although subsurface drainage varies from fair to
moderaté; the potential for overland flow in these areas has
been recognized and additional culverts have been included

in the preliminary design to accommodate this.

The R.0.W. from Steep Creek to Mile 514 ascends a gradual'
terrace of silts and clays overlain by peat. Drainage tends

to be moderate in nature and varies with the hummocky relief.




53

The thickness of the silts and clays overlaying the

glacial till is often in excess of ten feet. Subsurface
drainage is minimal due to the fine grained nature of

the soils, however, well-defined natural drainage channels
have been formed due to the general relief of the area.
From Mile 514.0 to Mile 521 (excluding the Saline River)
the Highway élignment crosses a glaciolacustrine plain

of silts and clays, intersected by many well-defined
drainage channels. Occasional poorly drained areas of
muskég occur on the R.O0.W. and the problem of overland flow

| has been dealt with by the inclusion of additional culverts.
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CHAPTER 19

REFERENCE : Report Regarding Information Deficiencies
d.d. January 18, 1973 (5) (4) Preliminary.‘
Deéign Submission; |

SUBJECT : Preliminary Design Submission -~ Source of
borrow. | |

Sounces of borrow: zhe Submission shoutd include a state-

ment outlining the types and qudutitiea 0§ borrow material
proposed to be used and the anticipated ice content of

those matenials; the appnoximate number of borrow pits and
the approximate Locations and proposed access routes should

be deteamined in a general way.

(i) The proposed borrdw pit locations with proposed
quantities as determined from a quantity take-
off based on the preliminary design gradeline and
.the prbposed access routes, are shown on the 1"=

1000 Mbsaics contained in the Design Submission.

(ii)‘ The types of borrow material and anticipated ice
content where.the geotechnical information was
available is also shown on the 1"=1000' Mosaics.

In areas of alignment revisions, borrow area locations
were determined from aerial photo interpretation and
will require geotechnical information prior to the
Final Design Submission.ﬁo more éccurately assess

the suitability of the material.
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CHAPTER 20

REFERENCE: - Report Regarding Information Deficiencies
d.d. January 18, 1973 (5) (e) Preliminary
Design Submission. |

SUBJECT : ~ Ppreliminary Design Submission -~ Temporary

Stream Crossings.

Temporary Azneaﬁ cnb£bin95: the preliminany design sub-

missions should be accompanied by a statement outlining

the natuke and Location of temporany stream chossings,

the approximate time at which Zhey anre proposed Lo be
installed and the appnoximatg time‘at which they are

proposed to be nemoved and replaced with peamanent sthucturesd,

for each drainage Line traversed by the R.O.W.

For major stream crossings the bridge consultants have been
asked to provide a design for a temporary crossing in their

Bridge Design Submission.

- For minor stream crossings in which culverts are proposed,
the available knowledge at this time of the reQuirements.and
timing of construcﬁibn adtivities limits the design team in
presenting a firm statement outliﬁing the nature and location

of temporary stream crossings.
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CHAPTER 21

kREFERENCE: Report Regarding Information Deficiencies
d.d. January 18, 1973 5 (f) Preliminary
Design Submission.

SUBJECT: Preliminary Design Submission - Plan

PLan: Thé mile by milé plan.at the scale of 200 §&./4inch

{ca, 1:2400) should indicate the outline of every body 04

.ﬂzowing on standing waten and wetland areas occurhing with-

in ca. 1,000 feet of the centreline of the right-of-way

o the extent that is practicable fon the map scale used.

Recommendation No. 16 of E.W.G. Report, July 27, 1973, on
R.R.I.D. accepted the 1"=1000' Mosaics for this purpose

which are included in the Plans.




- APPENDIX "A"

SUBJECT : SPECIAL TREATMENT FOR DITCHES

Construction of the Highway will invafiably result
in some re-arrangement of_the natural drainage pattern
‘'with the channelling of rumff into roadway ditches and
offtake ditches. *

' In a normal stream channel the bed of the stream
adjﬁsts tc the rate of flow with scour or deposition of'

material occurring until a balance is established.

' In new channels such as the roadway ditches, an
equilibrium will not have been established hence the
potential for scou:,erosion exists with the possible

transportation of materials into natural streams.

It is, therefore, desirable that the flow velocities
of tce anticipated runoff in the new channels, be controlled
to prevent scouring cf the exposed channel material and,
’facling thig, that.the runoff be channelled into areas

where sedimentation may occur with minimal damage,to the

natural surroundings.

The determination of maximum alicwable flow velocities
at which scour will occur depends on numerous factors,

including sediment in the water,'éoil characteristics, such




as grain-size density, organic binder, cementation, ice

' gontent and other natural factors.

General 1imits from Seelye, E. E., 1956: Foundationa,
Design and Practice, have heen recognized ae.accepteble‘

velocities for non-scour nonwsilt conditions;

It should, however, be emphasized that these are
not necessarily the maximum velocities beyond which scour

. willfdefihitely occur for a particular soil.

Recommended design velocities for use on the Mackenzie
: Highway have been tabulated by E. W. Brooker & Associates
Ltd., Mackenzie Highway Geotechnical Evaluation, Volume 1,
Appendix "C".

- Using Manning‘s Equation and the limiting design velocities
from Handbook of Steel Drainage and Highway Construction |
Products, Highway Task Force, American Iron and Steel Institute,
discharge vs. gradient curves, were calculated for the ditch
sections and general soil types to be encountered on the
Highway. froﬁ expérience and'observatioh, che liﬁiting velocities.

are generally applicable.

The calculation of the anticipated runoff i.e. discharge
to which the ditches may be subjected, was determined, where

possible, by scaling the area of the drainage baein from




aerial photographs and estimating the flow using a
modified rational fo;ﬁula-adjuated for the area and based

. on the knowledge of the designer.

The discharge vs gradient curves wgre then utilized

to recognize areas of potgntial_wateé'erosion.

Similarly design discharge ve gradient curves were
plotted for the recommended design velocities of Brooker.
Bagsed on these velocities, ditch grade vs. check dam spacing

curves were developed for various discharges.

-An elevaticn différence of one fooﬁ.between'check dam

| crests was chosen based on the physical limitations of

ditch depth.

.-

g, Since effects of runoff on the channel are dependant on:

“1. . Soil type and‘gradatioh:
2. Quantityiof‘runoff; |
3. Waﬁer and soil'températures; i
4. Degree of revegetation;
' 5. Grade of dhannei and discharge
the decision as to the type and nature of eroaion pravention'

must reside with the Field Construction Engineer.




LIMITING WATER VELOCITIES
FOR THE DESIGN OF STABLE CHANNELS

Manning  Velocity

¢ Material _ \ n_ ft/sec.
Fine sand colloidal.......ceesess 0,020 1.50
~ Sandy iogm nongoiloidal........;. .020 1.75
§ilt loam noncolloidal..csessssss 020 2.00
Alluvial silts noncolloidal.....: .020 2.00
Ordinary £irm 1oam....ise.esseses 2020 2.50
Volcanic ash..................... 020 2,50
Stiff clay very colloidal........ ‘.025 3.75
Alluvial silts colloidalecseeeees 4025 3.75
Shales and hardpanS..c.csesecoesses 023 6.00
Fine Gravel.cececosssonssassasses. o020 2.50
Graded loam to cobbles when non- | .
oolloidal........................ .030 3.75
. Graded silts to cobbles when BRI
colloidal.cesvasaeccssacaconnaons . 030 4.00
Coarse gravel nonécolloidal...... .025 4.00
Cobbles and Shingles..........sss <035 5,00

. Referencez o
P R A

Handbook of Steel Drainage and Highway Construction
Products. Hjghway Task Force, American Iron and Steel
Institute..

e




*
TABLE € -1

Manning's!' n'For Natura! Stream channels and Deslign Velocities
for Non- Silt, Non- Scour COndILlons for use on the Mackenzle

Highway.
RECOMMENDED
* _DESIGH
.. MANNING L VELOClTIES
MATERIAL AU | - “(fps)
Stiff Clay 0.025 . . 2,00
Colloidal Siit 0,025 ©1.00
Non-Colloidal Silt 0.020 2.00
Fine Sand | 0.020 1.2
Coarse Sand . - 0,020 ‘ - 1.25
Silty Sand . | 0.020 - 1.50
St1t Ti1) . | 0.025 - 2.00 |
Clay Till 0.025 2.00
Fine Gravel - 0.020 2.00
. Coarse Gravel 0.025 T 3.00
Well Gradod Gravcl 0.025 3 . 3.00
cobbxe, - ©0.035 o 5.00
Byoken Stone 0.035 | 3.00
Shale . 0.025 k.00
Vegetal=Tines . 0.033 ’ 3.5 maximum
1. Table €C~1 s based on -channel depths belng between 0.5 and 3.0 feet.
2, Aging of channcls permits velocities to be increased by 30%.
3. For vegetal-lined channels increase the given vatues by up
to 1.5 (fps) but not exceeding maximum values given.
I

. Grudients should not excecd & percent for any drainage course.

# References:

1. Seelyc, E.E., 1956: Foundations, Design and Practice

2. WHandbook of Steel Drainace and Highway Construction
Products. Highway Task lorce, American Iron and Steel
Institute, : ‘
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- APPENDIX "B"

SUBJECT : - HYDROLOGY DATA FOR CULVERT DESIGN -
MILE 495 TO 521

The formula used by the hydrology consultant,
Bolter, Parish, Trimble Ltd. was as developed in
their Hydrology Studyvénd Design of Culverts, Mile 297
to Mile 345, November, 1972 and modified as.outlined
in their subsequent repofts‘on-Mile 403.1 and Mile
407.5, June 12,_1973 and in their report on Mile 406.2,
September 20, 1973.

"The following summary of Data used supplements
the Culvert Design Sheets included in the.Preliminary

Deéign Submission.




PRELIMINARY - SUBJECT TO REVISION

2

HYDROLOGY SUMMARY

- MILE 490 TO MILE 521

MILE

Drainage Area (A)
TOTAL (sq. miles)

Qhwm (c.f.s.)

Drainage Area (Ae)
EFFECTIVE (sq. miles)

Relief (feet)

(100 - L) Water
Retained for Runoff

Rainfall (inches in
2L hours)

M Ratio
Qe (c.f.s.)

Drainage Area (Alc)
LAKE CONTROL (sq. miles)

Relief (feet)
(100 - L)

Rainfall (inches in
24 hours)

Qle (c.f.s.)

Drainage Area (Am)
MUSKEG (sq. miles)

am (c.f.s.)

Q rational (c.f.s.)
(Qe + Qlc + Qm)

Q design

—

L96.8

13.7

170
2.0

50
.19

1400
.26

3.5

284

432

L30

504.9 |508.3 |509.8
e

16.71 6.0 4.8

£l &Y

- - 4.8

- - (1100

- - | .24

- - 305

- - 3.90

- - L30
1607 6.0 -
1550 | 1100 -
.26 o2k -
3-5 3'5 -
ko | 135 -
Lo | 135 430
- hlo | 135 430

511.1 | 514,3} 515,7
"'_"===m
2,1' L.9l 1.2
210 290 110
2.1 | b.g| 1.2
650 | 1500 | 1250
22| .26 | .25
3.5 3.5 3.5
411 ]3.89 | 4.18
177 | 460 117
177 Leo | 117
210 Leo | 120 -

516.01517.9
b L e rrwT—
4.0 1.2
ﬁ\
430 174
4.0 .6
1650 550
.27 .22
3.5 3.5
3.971 4.40
Loo o
- .6
- 550
- \ .22
- 3-5
- 12
400 66
430 175

519.3

A5
5.4

1600
.26

3.5

3.56
Le7

Le7

470

ZT; Qhwm not assessed at this crossing, requires field inspection prior
to final design.

[ﬁ& Qhwm assessed at old alignment.
change in drainage area.

‘Revised location has negligible




Hydrologist Drawings cont'd . gﬁzgig of
115-3-116 @ Mile 496.8 -~-—-—--—;-f-------------4- 1
| =117 @ Mile 504.9 —=——cmmemmmm e 1

~118 @ Mile 508.3 —=-—--——-—------—-—--o-—-—- 1
~119 @ Mile 509.8 =—weecom e 1
=120 @ Mile 511.1 —=———cmmmmmmmmmme oo 1
-122 @ Mile 514.3 ———rewmrewu- —————————————— 1
=123 @ Mile 515,7 ==—=memmmmmcccc e 1
~124 @ Mile 516.0 —==m————mmm———————— ———— 1
~127 @ Mile 517.9 =====—emmeceeea—- ————— —— 1
-128 @ Mile 519.3 ~wmwecccrrcccc— e ————— 1

Total 76






