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INTRODUCTION 

The Final  Design  Submission  Miles  890 - 844  October, 1975 i s  a second 

submission f o r   t h i s   s e c t i o n   o f   t h e  proposed  Mackenzie  Highway. It 

includes a  number o f   r e v i s i o n s   t o   t h e   h o r i z o n t a l  and ve r t i ca l   a l i gnmen t  

and deta i led  cu lver t   des ign  drawings.  It also  includes,  as an appendix 

t o   t h i s   r e p o r t , t h e  D.P.W. evaluation  of,and recommendations,on the 

a l i g n m e n t   r e v i s i o n s   f o r   M i l e  830 - 851 suggested i n  the  "Report  on 

Geotechnica l   Invest igat ion  Mi le  725 t o   M i l e  936" dated  February, 1975. 

Al  though c l i e n t   d i r e c t i o n   r e s u l t i n g   f r o m   r e v i e w   o f   t h e   P r e l i m i n a r y  Sub- 

mission M i  l e  902 - M i l e  802  has n o t  been received we have  received a 

copy o f   t h e  E.W.G. comments. Those comments have  been considered i n  pre- 

para t ion   o f   th is   rev ised  submiss ion   bu t  i t  was n o t   f e l t   t h a t  any requ i red  

s p e c i f i c   d e t a i l e d  responses. 

The reader   shou ld   no te   t ha t   t h i s   repo r t   f o rms   on l y   pa r t   o f  a to ta l   des ign  

submission,  the  major  port ion  of  which i s  contained i n  separate  plan  form. 



CHAPTER 1 

1. Al i gnment 

a )  Horizontal 

Alignment revisions have  been introduced in the following areas: 

888.3 - 890.5 

884.6 - 885.5 

881.6 - 883.1 

875.5 - 876.4 

871.2 - 872.3 

868.7 - 870.1 

Details and rationale  for  the changes are included  in the "Mackenzie 

Highway, N.W.T. Mile 732.2(N) - Mile 936 Alignment Update Report 

o f  January, 1975." 

Further alignment revisions in the Thunder  River  Area,  Mile  830 

851, are under consideration. Several possible  alternates  are 

discussed in detail in Appendix ' A ' .  

b )  Vertical 

A large number  of  changes t o  the  gradeline have  been made t o  

reduce borrow requirements and estimated construction  costs. 

The  most  common  change is  the use o f  f i f ty  (50) m.p.h.  design 



1. b)  Vert ical   (Cont inued) 

speed  sag curves i n   p l a c e   o f   t h e   s i x t y  (60) m.p. h. design speed 

used previously.  Design speed f o r   c r e s t   v e r t i c a l   c u r v e s   i s  

unchanged a t  s i x t y  (60) m.p.h. 

Cuts  have been in t roduced where t h e i r  use  has r e s u l t e d   i n  a 

s ign i f i can t   reduc t ion   in   es t imated   cons t ruc t ion   cos t   and/or  

improvement to   the  gradel ine.   Deta i led  cost   compar isons  us ing 

1974 b i d   p r i c e s  were done f o r   a l l  such  areas. 

Two typ ica l   areas where cost  comparisons have been done are  

M i l e  888.4 - 889.1  and 847.5 - 848.2. I n   f i r s t  example 

f i v e   d i f f e r e n t   g r a d e l i n e s   r a n g i n g   f r o m  a f u l l   o v e r l a y   d e s i g n  

t o  one r e q u i r i n g  15 ft. max. depth  cuts were compared. The 

lowest   cost   a l ternate,   which was approx. 25% less  expensive 

than  the   fu l l   over lay   des ign ,  was se lec ted .   In   the  second 

example the   g rade l ine  used i n  the   p re l im ina ry  package was  com- 

pa red   w i th   t ha t  now proposed. The new proposal i s  approx.  17% 

lower i n   c o s t   t h a n   t h e   o r i g i n a l  even a l l o w i n g   f o r   t h e   h a u l   o f  

a l l  waste to   t he   nea res t   p i t .   D i sposa l   o f   t he   was te   w i th in  

the   f ree   hau l   d is tance  cou ld   inc rease  the   cos t   reduc t ion   to  

approx. 30%. 

Al l comparisons  were  based  on the  use  of ' A '  type ' V '  d i t c h  

cu ts  and the   spec ia l   sub-cu t t ing  and  backslope  blanketing  out- 

l i n e d   i n   S e c t i o n  3 - Soi ls .  



2. Drainage 

Site  specific  designs have  been provided for  al  l  proposed culverts 

72" diameter and larger. This i n  general  corresponds to  drainage 

areas  larger  than  0.7  square  miles  although  drainage from some 

areas  larger  than  the above minimum have  been handled by  mul t i p l e  

smal l er  pipes.  

Drainage areas and flood and f ish flows have  been taken from the 

FENCO Report "Bridge and Culvert  Hydraulics,  Fort Good  Hope to  

Dempster  Highway,  March, 1974". A study of 1"=3000' aer ia l  photo- 

graphy by D.P.W. staff  revealed no s i g n  

drainage  areas b u t  d i d  r e su l t  i n  slight 

smal l er   areas.  

i f ican t   e r rors  i n  the 

changes to  several of 

l arger 

the 

Drainage areas and design  discharges used for design  are summarized 

i n  Appendix B' - Hydrology Summary. 

Other  information  including in l e t  and exi t   veloci t ies  i s  shown on 

the  respective cul vert  drawings. 

3. Soils 

A limited number of cuts  are proposed through fine  grained  soils  to 

improve the  gradeline  and/or minimize construction  costs. In such 

cuts 6 fee t  minimum o f  imported material will  be provided under the 

roadway and backsl opes w i  l l  be blanketed w i t h  the same material t o  

a minimum thickness of 3 feet .  



3. Soi l s (Continued) 

All ice  rich  fine  grained  material  excavated from cuts will  be 

wasted w i t h i n  the  right-of-way  or  hauled t o  a borrow p i t  fo r  disposal. 

In  some cases,  separate  off  right-of-way waste areas may be required 

t o  reduce haul costs and de ta i l s  of these waste areas, as required 

will be included i n  the  contract package. 

Additional  ditch  protection has not been specified  as  the  shale 

blanket i s  expected to  provide  adequate  resistance  to  erosion. 

4. Borrow 

Approximate borrow p i t  outlines and access  roads  are shown  on the 

Environmental Data Sheets and bore  hole  logs are  shown  on the 

1 "=1000 ‘ mosai cs . 

Borrow requirements and approximate p i t  depths and cleared  areas 

are shown i n  tabular form  below. P i t  side  slopes have  been  assumed 

t o  be 1 : 1 for  calculation  purposes. 

MILE QUANTITY (c .Y.)  

889.9 343 , 000 

883.4 201,000 

881.8 233,000 

877.6 200 , 000 

875.2 336 , 000 

867.5 286,000 

864.6 409,000 

857.6  627 , 000 

851.0 956,000 

DEPTH ( f t .  ) 

50 

50 

45 

40 

50 

45 

45 

50 

65 

AREA (Acres) 

5.7 

4.6 

4.6 

4.6 

5.7 

5.7 

6.4 

9.2 

9.8 



A P P E N D I X  ' A '  

ALIGNMENT REV I EW 

M I L E  831 TO 951 

THUNDER RIVER AREA 



APPENDIX ' A' 

1. Al ignment Review - Mi l e  830 t o  951 
(Thunder Ri ver Area) 

This report has been prepared as an alignment review i n  response 

to  the February 1975, "Geotechnical  Investigation Report for  

Mackenzie Highway Mi l e  725 to  936," tha t  recommended consideration 

of a number of  al  ternate  route  locations i n  the Thunder River 

Area t h a t  could resu l t  i n  increased  availability of  bedrock 

borrow and reduced haul distances.  Since  this  report  is based only 

on air-photo  study  assisted by additional  geotechnical information,  

i t  i s  n o t  possible  without a field  investigation t o  fu l ly  compare a l l  

the  various headings  requested i n  the Department o f  Indian  Affairs 

and Northern Development referral  of July 22nd,  1975; therefore 

this report has been restricted  to  alignment, borrow sources and 

estimated  construction  cost  considerations. 

Since  the  submission o f  the  geotechnical  report,  the Geological 

Survey o f  Canada has  completed a bedrock geology  survey  of th i s  

area  (Reference Paper 74-1 7) and  from this  report   the bedrock 

boreholes and outcrop  locations have been transferred t o  the 

1:50,000 scale  route maps included  herein. 

From the above noted information, i t  was possible  to  eliminate a 

number of  projected  routes  referred  to i n  the  geotechnical  report 

! 
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1.  (Continued) 

comprising of R2  from  Mile 828.2 to  857.2 and R3 from  Mile 846.2 

to 849.8. R1 from Mile 830.0 to  842.4 remains essent ia l ly  on the 

same alignment, whereas R2A has been located  to  incorporate  the 

f i r s t   sec t ion  of R1 t o  Mile 836.6. 

2.  Route Location 

. 1 A t  Mil e 830 the  revised a1 ignment ' R 1  ' turns North  from the 

existing  route  location  to ascend  approximately 300 feet   in 

two miles on an average  gradient of 5% t o  the  higher ground 

moraine topography. The alignment  follows this s l igh t ly  

rol l ing morainal  topography to  where i t  rejoins  the  original 

alignment a t  Mile 842.4 that  equals  located Mile 842.8, making 

i t  .4  miles  shorter. 

Since  the  alignment  follows  the up 

drainage  divide  or  paral  lel  to i t  , 

be substantially reduced i n  compar 

l a n d  te r ra in  , e i ther  on the 

cul vert  requirements  should 

ison t o  the  original  location. 

The subsoil  conditions  will be similar  to  the  geotechnical 

data  referred  to  in  the  original  alignment  for Mile 830 to  

845. Two probable bedrock borrow sources have  been selected 

for   this   a l  ignment. P i t  #B101 drilled  during  the  geotechnical 

investigation i s  a recommended borrow source and i s  l ocated 
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2 .  Route Location  (Continued) 

. l  (Continued) 

1000'  west of Mile 831.8. An expected bedrock source 

identified through airphoto  interpretation 4000' east  of 

Mile 835.8 has been designated  for  the  alignment comparison 

estimate. The exact  location  for  this borrow source i s  only 

approximate u n t i l  further  investigative d r i l l i n g  i s   car r ied  

out. A seismic  borehole  east of Mile 836.3, logged as 

bedrock,  tends to  confirm the borrow p i t  selection. 

. 2  A t  Mile 836.6, Alignment 'R2A' departs  easterly from 

Al i gnment ' R1 ' al ong an upland ground moraine t o  Mi l e 841 . 
From this point  the  alignment  follows  the bottom of a 'V’ 

shaped creek  valley  to  the Thunder River crossing a t  Mile 

842.7. Since this section of the  al ignment controls  the 

route  selection  for ' R 2 A '  i t  was a i  rphoto mapped to  ensure 

an alignment  could be located  through  the  valley and for  

reference  the  contour plan and p r o f i l e   i s  shown  on the  plan 

that  confirmed a 5% to  6% grade i s  possible through the 

valley. A section of the  steeper  cross  slope shows i t  t o  

be approximate 20%, that  could  indicate  the  requirement  for 

sideslope  cuts i n  some sections i n  order  to avoid  f i l l  mater- 

i a l s  i n  the  existing  creek  channel. The f eas ib i l i t y  of  a 

route through this narrow valley can only be confirmed by 

an actual ly   f ie ld  survey and so i l s  d r i l l i n g  where s idehi l l  

cuts would  be required  to avoid the  stream i n  the  valley 
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i nued) 2.  Route Locat i o n  (Cont 

.2 (Continued) 

bottom. 

The west bank of the Thunder River  ascends  sharply for 

approximately 220 fee t  i n  3000 feet  requiring up to  a 8% 

grade for  a short  section, then 6% for  the  remainder, 

depending on the  subsoi l conditions and the Thunder River 

Crossing elevation. The alignment  continues to  ascend 

another 200 fee t   to  a pass a t  Mile 846.5. From Mile 

846.5 the alignment  descends  to  rejoin the original 

location a t  Mile 850.4 that  equals  located Mile 849.7, 

making i t  . 7  miles  longer. 

Since Alignment R 2 A  tends  to  follow  the  higher  terrain 

along  the  drainage  divide,  large  culvert  requirements 

are minimal. A longer  bridge  structure may be required  for 

t h i s  Thunder River  Crossing  since a tentative design  grade 

makes i t  to  20 feet  higher than the lower crossing. I f  the 

subsoil  conditions  permit this grade may be reduced by cutting 

the west bank approach. 

The subsoil  conditions a long  the  alignment will be similar 

to  the  geotechnical  investigation  reported for Mile 845 t o  

855. The alignment was projected t o  pass w i t h i n  1500 fee t  

o f  an expected bedrock borrow source  north of Mile 846.5, 
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2. Route  Location  (Continued) 

.2  (Continued) 

designated  for  the  al ignment  comparison  est imate. The 

Geological  Survey  report shows a r o c k   o u t c r o p   i n   t h i s  

area  which  tends to   con f i rm  the   bor row  po ten t ia l .   Photo  

i n t e r p r e t a t i o n  show the  west bank o f  t he  Thunder R iver  

t o  a g l a c i o f l u v i a l   f e a t u r e   s i m i l a r   t o   t h a t   e n c o u n t e r e d  

on the  east  approach  to  the Thunder River  downstream 

crossing,  which was c l a s s i f i e d  as  useable s i l t y  sand. 

.3  Alignment Comparison Table - M i l e  830 t o  851 

“L"   L ine  'R1' & ' L '  R1 & R2A 

1. Length 21.0 mi les  20.6  miles 21.7 mi les  
2. F i l l   Q u a n t i t y  1,315,000 c.y. 1,277,000 c.y. 1,352,000 c.y. 
3. Overhaul 6,842,000 Yd.-M. 3,599,000 Yd.-M 2,289,000 Yd.-M. 
4. Borrow  Sources Mi. 830, 851 Mi. 831.8, Mi. 831.8,  835.8, 

5. Estimated  Cost 
835.8,  851  846.5, 851 

(Emb. & Haul ) $6,645,000 $4 , 992 , 000 $4 , 524,000 
6. % Less Than 

Exi  s ti ng A1 i gn- 
ment ( ' L '  L ine)  24.9% 31 .9% 

Est. Uni t  Price:  Borrow (3 $2.50/c.y. Est .   Quant i ty :  Fill (3 60,000 

Overhaul 8 $.SO/Yd.-M. per   c .y . /mi le  

I n c l  udes Haul 

Roads. 
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2. Route Location  (Continued) 

.4 Recommendati ons 

I t  i s  apparent from the  preceding comparison table  t h a t  there 

is  a potential  substantial  reduction i n  construction  cost 

by following  either Al ignment R1 or R2A. Prior  to  the 

acceptance o f  e i ther  alignment for  the  final  design  the 

following  additional  data i s  required: 

- Advance geotechnical  investigation  for  confirmation 

of designated borrow sources. 

- Preliminary  survey of the  creek  valley on Alignment 

R2A from Mi l e 841.5 to  843. 

- Airphoto mapping of the  corridors  for  the  alternative 

routes so a  design q u a n t i  ty/cost comparison can be 

made. 
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MILE 

847.3 

847.9 

849.6 

852.2 

853.1 

854.4 

855.3 

859.2 

" - 

861.6 

862.1 

862.7 

-" 

867.8 

868.7 

876.0 

876.2 

878.4 

878.6 

860.1 

881 . 1 

885.4 

DES IGN DATA - 
AREA 

1.7 

D. 4 

- 

17.3 

9.3 

3.5 

3.1 

9.7 

2.4 

"- 

0.8 

1 .0 

2.8 

"- 

1 .o 
3.6 

3.7 

3.8 

3.6 

1.5 

4.9 

10.5 

D. 6 

L 
?45 

80 

330 

510 

100 

370 

374 

31 0 

"- 

I40 

160 

345 

I" 

160 

110 

I20 

344 

110 

32 5 

950 

540 

150 

HYDROLOGY SUMMARY 
MILE 890 - MILE 844 

- I -  

FENCO 

81.1 

185.7 

- 
AREA - 
1.7 

0.7 

17.3 

9.3 

0.6 

3.1 

4.7 

2.4 

0.8 

0.8 

1 .o 
2.8 

0.6 

1 .o 
0.8 

.8 

3.8 

0.6 

1.5 

4.9 

10.5 

0.6 

- 
Qn 
245 

130 

B30 

61 0 

110 

370 

374 

31 0 

140 

140 

100 

345 

110 

160 

140 

140 

344 

110 

225 

450 

640 

150 

COMMENTS 

- 60" CSPP used 
- FENCO area  included  several 

small  independant  areas. 

- 60" CSPP used 

- FENCO area  included 3 separate 
areas - multiple  small CMP's used 

- Mu1 t i p l e  small CMP's  used. 

- FENCO area  included two small  areas. 
Mu1 t iple   smaller  CMP's used. 

- 60" CSPP used. 

- Mu1 t i p l e  CMP's  used. 

- 60" + CMP's used. 

- 60" + CMP' s used. 

- 60" CSPP + CMP's used. 

* Q, = 5 0  yr.  Design  Discharge; Q = Fish  Migration  Discharge F 



t 

886.7 

887.3 

DESIGN DATA 

AREA 

5.0 

!.l 

- 

* 0, = 50 yr. 1 

Q," 
j 00 

!75 

9," 

25 

" 

HYDROLOGY Sl"RY 

MILE 890 - MILE 844 
- 2 -  

EII LE - 
386.7 

!87.3 

FESCO 

AREA 

i. 0 

1.1 

Qn 
500 

?75 

QF 
I25 

." 

COMMENTS 

I e s i g n   D i s c h a r g e ;  QF = F i s h  Migration D i s c h a r g e  
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Mackenzie Highway; N.W.T. General  Requirements Division 1 

Draft-Mile 889.9 - 844.0 Page 1 o f17  
Section 1 

1.1.1  Description The description  of  the  contract will  be inserted 
when the c l ien ts  programming fo r  this section o f  
the proposed highway has been determined. 

1.1.2  Location  .1 The location  of the contract  limits will be inserted 
when the  clients  programing has been determined. 

1.1.3  Project Access 
and Services 

1.1.4 Land Use 
Regulations 

.2 I n u v i k ,  N.W.T. is  adjacent  to  approximately Mile 
971 of the Mackenzie Highway  and i s  the c loses t  
community t o  the project. 

.1 The Contractor i s  referred  to the section o f  these 
specifications  dealing w i t h  the  construction 
schedule  Division 1,  Section 2 ,  for  information on 
any t i m i n g  r e s t r i c t ions   t ha t  might  be applicable 
t o  the  various methods of access. 

. 2  Inuvik, N.W.T. has a barge  landing and a l l  weather 
paved a i r s t r i p .   I t  i s  not  accessible by public 
road from southern Canada. 

. 3  Access to  the  project  from Inuvik will be via  the 
Dempster and  Mackenzie  Highways. No al  ternate 
access  routes will be allowed. 

. 4  The Contractor  will be permitted  to  construct a 
maximum of two a i r s t r i p s  on sections of the Highway. 
The roadway may be widened to  a maximum top width 
o f  50 f ee t  for  a length  of  approximately 2000' 
t o  handle l i gh t   a i r c ra f t .  The locations  will be 
subject   to  the approval  of  the  Engineer. Measure- 
ment fo r  a payment for  construction  will  be i n  
accordance w i t h  the  appropriate U n i t  Price  Table 
items. Maintenance will be performed by the 
Contractor a t  no cos t   to  the Department. 

.5 The above information on access i s  f o r  guidance  only 
and i t  will be the  responsibil i ty of the  Contractor 
to  familiarize  himself w i t h  the   ava i lab i l i ty  of 
transportation and other  services.  

.1 Land Use Permit issued  to this Department grants 
i t  the  authori ty   to   carry  out   the  work described 
i n  the  Specifications and Plans  subject  to  the 
Ter r i to r ia l  Land  Use Regulations  of  the  Territorial 
Land Use Act  and the  Operating Terms  and Conditions 
of  the  Permit. A copy of the Permi t and the  Operating 
Terms  and Conditions i s  included i n ,  and forms par t  
of  these  specifications. The Contractor will be 
required  to  operate w i t h i n  the terms o f  the Permit 
and attached documents. 

.2 The Contractor's  attention is  d i rec ted   to   Ar t ic le  8 
of  the General Conditions of the contract  and  he i s  
hereby advised he will be held  fully  responsible 
f o r   a l l   f i n e s  and penalties  issued  against the 
Department of  Public Works , as  Permitee under the 



Mackenzie Highway, N.W.T. General Requi rements Division 1 
Section 1 

1 . 1 . 4  Land  Use .2 Land Use Permit, resul t ing  direct ly   or   indirect ly  
Regulations from the  Contractor 's   activit ies on the project. 
(Continued) 

1 .1 .5  Control o f  Materials  Royalties  payable  to  the Crown under the terms of 
the  Territorial  Quarrying  Regulations  for  rock, 
gravel, sand and/or loam are  hereby  cancelled  for 
the purpose  of carrying  out the work under this 
contract. 

1 .1 .6  P lan  Prof i le  
Drawings  and 
1" to  1000' 
Mosaics 

1.1.7 Measurement of 
Quanti t i e s  

.1 The p ro f i l e   e l eva t ions   d i f f e r  from the elevations shown on the  1"  to1000'  orthophoto mapping. 

The prof i le   e levat ions  are   e levat ions  es tabl ished i n  
the f i e ld  from Department of Public Works  Bench 
Mark Elevations. The orthophoto mapping elevations 
a r e  based on a separate map datum  and indicate  the 
general  rel  ief  characteristics of the t e r r a in ,  w i t h  
the accuracy  obtainable from aer ia l  photogrammetry 
being  approximately w i t h i n  one-half  (1/2)  the 
elevation  difference between contours i n  open areas 
and w i t h i n  one quarter  (1/4)  the h e i g h t  of the t r ees  
in wooded areas. Where there is  a discrepancy between 
the mapping and profile  elevations,   the  profile 
elevations will govern. 

.2 Where there is  a discrepancy between plan and prof i le  
r e l a t ive   t o  a horizontal  location,  the  profile will 
govern, subject  to  f inal   layout i n  the f i e ld  by the 
Engi neer. 

.1 Linear:  All l inear  measurements shal l  be based on 
horizontal  distances,  except  as  noted  elsewhere i n  
these  specifications  for the measurement o f  culvert  
ins ta l la t ions .  

.2 Vol  ume: 
.1 I n  computing volumes of  excavation and  embankment 

the  average end area method will be used, except 
as  otherwise  decided by the Engineer. 

.2 When the  mater ia ls   are   to  be measured i n  the 
haulage  vehicle, the vehicle  shall  be of a s i ze  
and type  acceptable  to the Engineer.  Unless 
approved vehicles  are of  uniform capacity,  each 
must bear a plainly  legible   ident i f icat ion mark 
indicating i t s  spec i f ic  approved capacity. Loads 
shall  be levelled and measured a t  the  point  of 
delivery and no allowance  will be  made f o r  
settlement  of the material  while i n  t r a n s i t . .  
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1.1.7 Measurement of 
Q u a n t i  t i e s  
(Con t i  nued) 

. 3  

1.1.8  Construction Inter- .1 
r u p t i  ons f o r  Envi  ron- 
mental Protection 

.2 

. 3  Materi al  specified t o  be measured by the 
cubic  yard may be weighed and such weights 
shall  be converted to  cubic  yards  for pay- 
ment purposes.  Factors  of  conversion from 
weight measurement t o  volume measurement will 
be determined by the  Engineer and shal l  be 
agreed t o  by the Contractor  before such method 
of measurement of pay quant i t ies  will be 
approved by the  Engineer. 

Weight: 
.1 The term ton  shall mean 2,000 pounds avoirdupois. 

.2 A l l  materials which a re   spec i f ied   for  measurement 
by weight shall  be weighed on scales approved 
by and at   locations  designated by the Engineer. 
Trucks used t o  haul material  being  paid  for 
by weight shall  be weighed empty a t  such times 
as  the Engineer directs, and each truck shall  
bear a plainly  legible   ident i f icat ion mark. 

. 3  Weight measurements shal l  be made  by a weigh- 
master  provided by the Department using  scales 
and a scale house provided by the Contractor. 
The scales   shal l  be of sui table  design and of 
sufficient  capacity  to accommodate any vehicles 
used on the work and shall  be inspected and t e s t e  
f o r  accuracy a t  the  Contractor's  cost  as  often 
as may be required by the Engineer. The sca le  
house shall  be  weatherproof and constructed  to 
afford  protection  for  the  recording  device  of  the 
scales. I t   s h a l l  be of sui tab le   s ize ,  having 
one s l i d i n g  window facing the scale  platform, 
one end window  and a shelf  desk a t   l e a s t  2 f e e t  
wide and 6 feet long. Doors shall  not open onto 
the scale  platform. The  Contractor  shall  provide 
adequate l i g h t i n g  and heating. 

.4  If  material is  shipped by r a i l ,  the car  weight 
will be accepted. 

The Contractor will be required to  temporarity  cease 
operations on certain  sections  of  the  project  for 
reasons of protecting the environment as outlined i n  
Division 1,  Section 2 of the  specifications.  The 
Contractor  shall  schedule and organize his works so 
that   the  maximum of  productive work can continue on 
other  sections  of the project  during  the  period(s) 
of  constraint. 

When an unscheduled shutdown of the Contractor's 
operation has been ordered  for  reasons of protecting 
the environment,  other  than  those  specified i n  
Division 1, Section 2 ,  o r  i n  the Operating Terms  and 
Conditions of the Land Use Permit, and  when, i n  the 
opinion Of the Engineer  any productive work 
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1.1.8  Construction  Inter- .2 .cannot be performed on other  sections  of  the 
ruptions  for Environ- project by the equipment affected by the shut- 
mental Protection down,  payment w i  l l  be  made to  the  Contractor 
(Con t i  nued) for  equipment and labour  standby  costs  as 

follows: 

.1  Production Equipment Standby: Production 
Equipment i s  only  those units listed i n  the 
following group: 
scrapers,  dozers/rippers,  front end loaders, 
trucks  larger  than 8 cubic  yards,  rock 
d r i  l l  s , compressors and backhoes and shovel s 
over  1/2  cubic  yard. The formula t o  be 
applied i n  determining  standby  costs  for a 
piece of equipment shal l  be 50% o f  the 
"Al berta  Roadbuilders  Association  Rental 
Rate" i n  e f f e c t   a t  the time of the  standby 
less the applicable  operator wage r a t e  
quoted i n  the  Association  rate  schedule. 
Such standby costs will be applicable  only 
up t o  10  hours per day, 5 days per week, 
t o  a maximum monthly to ta l  of 200 hours fo r  
any piece  of equipment. 

The following example i l l u s t r a t e s  the method 
of  determining such a standby r a t e  based on the 
1975 schedule of ra tes :  

D-9 Cat Complete w i t h  Dozer  and 
Ripper ($70.00 + $9.00) = $79.00 
Less Opera tor  
(Schedule A ,  Group 2 )  = $ 6.90 

Bare Rental = $72.10 

Standby  Rate @ 50% of  bare  rental = $36.05 

.2 Labour Standby: Labour standby  costs will be 
paid fo r  only  those  operators  assigned  to produc- 
t ion equipment. Payments made will be i n  
accordance w i t h  Art ic le  45 of  the General Condi- 
tions of the  contract and shall be based on 
actual  standby wage costs and costs of board and 
camp operation  incurred by the  Contractor. The  
Contractor may be required  to  present  copies of 
his payroll  records t o  support any labour  costs 
claimed under this section. Payment f o r  board 
and camp operation will be calculated on the 
basis of the U n i t  Price  Table Item "Board f o r  
Engineer's Staff".  

Production Equipment Standby and Labour Standby 
shall  be considered f u l l  and f inal  compens- 
a t ion   for   a l l   cos t s   d i rec t ly   o r   ind i rec t ly  i n -  

. 3  The proposed payments outlined above f o r  
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Section 1 

rupti ons for  Envi ron- curred by the Contractor because  of  unscheduled 
mental Protection shutdown  of his operations  for  protection of 
(Con t i  nued) the environment. 

1 .1 .9  Barricades and  Warning The Contractor  shall,  a t  no expense to  t h e .  
Signs Department, provide,  erect and maintain a l l  

necessary  barricades  suitable and sufficient 
l ights , danger signals and other  signs and 
take a l l  necessary  precautions  for  the pro- 
tection of  the work  and the  safety of the 
public. 

1.1.10  Project  Signs The Contractor  shall  erect and maintain the 
standard Department o f  Publ i c  Works s i g n (  s )  , 
supplied by the Department. Measurement f o r  
payment for  the  erection and maintenance of the 
sign(s) will be  made  on a Change Order i n  
accordance w i t h  Clause 45 of the General 
Conditions of the contract. 

1.1.11 Layout o f  Work .1 The Engineer wil l   se t   s takes  and establ ish 
bench marks to   indicate   the  locat ion,  
alignment and reference  elevations  for  the 
work. This will include the  set t ing  out  of 
one s e t  of clearing,  flagging, grubbing  
stakes,   offset   baseline,  bench marks, work 
or  slope  stakes and culvert  p lugs ,  together 
w i t h  two s e t s  of  second grade stakes. 

.2 Any re-staking resulting from the careless 
operations  of the Contractor will be a t  the 
Contractor's expense. 

1.1.12 Maintenance of Work . 1 General 
During Construction The Contractor  shall  maintain a l l  work d u r i n g  

construction. The maintenance s h a l l  const i tute  
continuous and effect ive work, prosecuted day 
by day, w i t h  adequate equipment and forces so 
that   the  roadway and/or  structures are, a t  a l l  
times,  kept i n  a condi t ion  sat isfactory  to  the 
Engineer. 

.2 (a) Ruts and ridges  caused by machinery o r  
vehicles  shall be removed  on the com- 
pleted  or   par t ia l ly  completed roadway. 

( b )  Any portion o f  the road opened t o   t r a f f i c  
shall be kept  free  of snow. 

( c )  Prior t o  spring thaw, snow s h a l l  be removed 
from the  top of the road including  shoulders, 
for   the fu l l  length  of completed or   par t -  
i a l l y  completed construction  as directed 
by the Engineer. 
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1.1.12  Maintenance of Work .2 
During  Construction 
(Continued) 

. 3  

1.1.13 Use of Roadway 
During Construction 

1.1.14 Forest  Protection and 
Fire F i g h t i n g  Equipment 

1.1.15  Construction Camp 

Roadway (Continued) 
d On completion  of the  project and before 

the project i s  accepted by the  Engineer, 
the  Contractor will grade  the  surface 
of the  entire  route i n  one continuous 
operati on. 

Except as provided below for  the thaw- 
i n g  of culverts,  maintenance will not 
be measured separately  for  payment, 
b u t  will be considered  incidental  to 
the various U n i t  Price Tabl e i tems. 

Icing  of  Culverts 
The Contractor will be required t o  thaw iced 
culverts so as t o  ensure  that   culverts  are 
functioning d u r i n g  the period  of sp r ing  
breakup. The Department will provide a 
mobile  steamer f o r   t h i s  purpose and the 
Contractor will be responsible  for  operating 
and maintaining this u n i t  and will return i t  
to   the  Engineer i n  good condition upon  com- 
pleting this work. T h i s  work wi l l  be measured 
fo r  payment as a Change Order i n  accordance 
w i t h  Clause 45 of the Gneral Conditions o f  the 
con t r ac t .  

Vehicles of the Government o f  Canada  and the 
Northwest Ter r i to r ies ,   o r  of the  agents o r  
Contractors  thereof, will be allowed  access 
w i t h i n  the limits of the   cont rac t   a t   a l l  
times; however, the Contractor may close 
the road to  the  general  public d u r i n g  construc- 
t ion.  Should others  request  permission t o  use 
any section  of the constructed roadway pr ior  
t o  completion,  authorization may be granted 
upon consultation w i t h ,  and written  approval 
from the Engineer. 

The Contractor  shall comply with the require- 
ments for  forest   protection and f i r e  f i g h t i n g  
equipment regulations  as  outlined i n  the Land 
Use Permit and the Forest  Protection  Ordinance, 
Chapter 38 o f  the Revised Ordinances  of the 
Northwest Terr i tor ies .  

The supply of f i re  f i g h t i n g  equipment sha l l  
be incidental   to  the  contract  and no separate 
measurement fo r  payment wi l l  be  made therefor.  

The Contractor's camp and service  area  locations 
are   subject   to  the approval of the  Engineer and 
shall  be set up  and operated i n  accordance w i t h  
the  Government of the Northwest Ter r i to r ies  
Regulations  governing  operation of  temporary 
f i e l d  camps. 
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1.1.15  Construction Camp The Contractor  shall make appl icat ion  to  the 

Section 1 

(Continued)  Controller of Water Rights, Department of 
Indian  Affairs and Northern Development, 
Box 1500, Yellowknife, N.W.T., for   authoriz-  
a t ion  for  the use of  water and disposal o f  
domestic sewage wastes a t  the camp i n  accord- 
ance w i t h  the Northern  Inland  Waters  Act. 
The Contractor  shall  obtain this authorization 
p r io r   t o  camp star tup.  

Untreated sewage shall  not be discharged  directly 
o r   i nd i r ec t ly   i n to  any natural  waters. Depending 
on  camp population,  soil  conditions,  climatic 
conditions and time  duration of camp a t  one 
s i t e ,  the following  generally  are  acceptable 
methods of sewage disposal : 

.1 Total underground containment o r  lagooning 
by means of:  

Discharge d i r e c t l y   t o  a sui t a b l e  
cribbed and covered  cesspool. 
Discharge t o  a suitably  cribbed 
leach p i t  through a septic  tank 
o r  through a leach  cesspool com- 
partment. The septic  tank o r  leach 
cesspool compartment i s  f o r   s e t t l e -  
ment and di  gestion and for  sludge 
removal as  necessary. 
Discharge t o  an  underground holding 
p i t  (which could be a cesspool , 
leach p i t  o r   t ank )   o f   a t   l ea s t  one 
week retention  capacity and discharged 
weekly from there t o  a lagoon by a 
portable pump and f lexhose  or   other  
sui table  arrangement. The l agoon 
shal l  be suitably  located and a t  
l e a s t  300 f e e t  away from the camp 
being served. 
The lagoon sha l l  have a minimum re- 
tention  period o f  one  year, a l i q u i d  
depth  of 6 f e e t   t o  8 feet ,  a free 
board m i n i m u m  of  18  inches and i m -  
pervious berms having a 10 f t .  top 
w i d t h  and m i n i m u m  slopes of 3:1. 
Suitable  precautions  shall be taken 
for  erosion  control.  

.2 Package treatment  plants  such  as  rotating 
Bio Disc,  Physical Chemical Plant,  etc. 
The p lan ts   to  be sized and operated t o  
produce an e f f luent  of  secondary  treatment 

effor t  t o  use water-saving  fixtures i n  the 
camps such as  low water-use  toi le ts ,   ur inals ,  
.wash basin  taps, shower heads, and washing 
machines. 

quali ty.  The Contractor  shall make every 
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1.1.1 5 Construction Camp . 3  Prior  to  the  installation of the camp and 
(Continued) related services,  a plan o f  the  layout shall 

be submitted to  the Engineer for  approval. 
The construction camp and service  areas   shal l ,  
upon being  vacated, be l e f t  i n  a condition 
acceptable  to  the  Engineer. 

1.1.16 Employment of the .1 The Contractor 's   a t tent ion  is  drawn to   t he  
Na t i  ve People  following  guidel  ines on the Employment of the 

Native  People and Section 27(s) of the General 
Conditions of the  contract.  Notwithstanding 
a l l   t he  terms of Section 27(2), special  arrange- 
ments are  required  for this contract i n  l i n e  w i t h  
these  guidelines. The Contractor,  prior  to re- 
crui t ing his work force,   shall  meet with: 

Manager,  Canada Manpower Centre 
INUVIK, N.W.T. 

and acquaint him w i t h  a l l  his labour  force 
requirements. 

The Canada  Manpower Centre will ident i fy   for   the 
Contractor,  local  residents  in  the  area  of  the 
contract who are   qual i f ied  to  perform the 
duties  as  outlined by the  Contractor and the 
Contractor must show just cause i n  event  these 
qualified  local  people  are  not  offered employment. 

During the progress  of the work, the Employment 
Section, Department of Local Government, Govern- 
ment of  the Northwest Ter r i to r ies ,  will make a 
Liaison  Officer  available on s i t e   t o   a s s i s t  the 
Contractor w i t h  any employment arrangements 
w i t h  the  local people. 

. I  

.2 

. 3  

.2 Project Employment Guidelines 
1 The Contractor and sub-contractors will 

be required to   no t i fy   the  Canada  Manpower 
Centre of a l l   jobs   pr ior   to   recrui t ing 
the i r  work force and agree  to recruit 
t h e i r  workers outside the Northwest Ter- 
r i to r ies   on ly   to   the   ex ten t  t h a t  qual i f ied 
local  residents  are  not  available. The 
Canada  Manpower Centre will  a c t  a s  the 
employment referral  agency. 

The Contractor will m a i n t a i n  contact w i t h  
Liaison  Officers  provided by the Ter r i to r ia l  
Government. The Liaison  Officers will 
provide  counselling  services  as  required 
fo r  employees and their   famil ies .  

The prime Contractor will provide for   t ra in-  
i n g  on the  job  contracts,  to be arranged by 
the  Terr i tor ia l  Government, for  those 
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1.1.16 Employment o f  the .2 (Con ti nued) 
Na t i  ve  Peopl e 
(Continued) . 3  i ndi genous Terri   tori   al   residents who 

require  special  assistance i n  order t o  
f i l l  available  jobs. 

1 . 1 . 1 7  Cl imat ic  Conditions 

1 . 1 .18 Environmental 
Briefings 

The Contractor's  attention i s  drawn t o  the severe 
climatic  conditions a t  the location o f  the project.  
Information  regarding  the  cl  imati c conditions 
can be obtained from the  Ministry of Transport. 

The successful  bidder  shall  arrange  to have 
a l l  his field  staff   available  for  environ- 
mental briefings  for a period  of  about one 
hour when  he has commenced operation  of a l l  
equipment necessary to  perform the work 
identified  as  clearing, g r u b b i n g ,  common 
excavation, channel  excavation and overhaul 
and thereaf ter  approximately  every  three 
( 3 )  months. The Contractor  shall  provide 
space for  the  briefings a t  his camp. The 
Department will  arrange  to have environmental 
experts  available  for  the  briefings and will 
bear  the  cost of b r ing ing  i n  these  people. 
The briefings will be scheduled t o  f i t  i n  
w i t h  the  Contractor's  operation  (double 
sh i f t ) ,  so as n o t  to  cause any shutdown of the 
construction work.  The Contractor will choose 
the time  convenient f o r  h i m ,  w i t h i n  a period 
of ten (10)  days, as provided t o  him by the 
Engi neer i n wri ti ng . 
No payment will be made t o  the Contractor  for 
the time tha t  his s ta f f   a t tend  environmental 
briefings  and/or  meetings  related t o  the Land 
Use Regulations and protection  of the environ- 
men t . 
The Department may a l so  have available i n  the 
camp, a short  photographic slide presentation 
outlining environmental  concerns and precautions 
to  be taken.  If such is  available,  the  Contractor 
shall  ensure new employees t h a t  he b r i n g s  onto 
the work view this presentation  as soon a f t e r  
arr ival  as possible. 

The Contractor's  superintendent  shall meet w i t h  
the Engineer and the Land Use Officer  prior 
t o  commencement of any  work  on this project   to  
review the  requirements o f  the Land  Use Permit, 
to  identify  areas of environmental  concern and 
to  establish  special  procedures and precautions 
because  of  such  concerns. 

1 .1 .19 Additional  Information An additional  information package consisting  of: 
Package .1 Final Design Package 
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1.1.19 Addi t i  onal Information . 2  Consul tant   reports  (Environmental and 
Package (Conti nued) Geotechni cal ) 

. 3  Mass haul  diagram. 

Will be available  for viewing i n  the Department's 
Edmonton Office and Offices a t  Fort Simpson 
and Norman  Wel l s  The additional  information 
package is  intended to  provide the Contractor 
w i t h  background information used by the Dept- 
artment i n  preparing  contract documents. T h i s  
information. package is  not part   of ,  nor will 
i t  be considered  as  part of the contract  docu- 
ments under any circumstances. 

1.1.20  Engineer's Camp and .1 Description: 
Board This item will consist  o f  the se t t i ng  u p ,  

operating,  maintaining,  dismantling and 
moving the Engineer's t r a i l e r  camp; the 
supplying  of  meals, bedding and cleaning 
serv ices   for   a l l  camp f a c i l i t i e s  and s t a f f   a s  
may be required  therefor. The Engineer's 
camp may be attached  to the Contractor's 
camp fac i l i ty   subjec t   to  approval  of the 
Engineer. 

.2 Accommodation: 
The Department will supply and the Contractor 
will service  as  outl ined herein the following 
equipment fo r  the exclusive  use o f  the Engineer 
and his s taff   for   the  durat ion of the work and 
for as long thereafter  as  required by the Engi- 
neer t o  complete f inal  measurements. 

.1 One (1 )   o f f i ce   t r a i l e r  (10 feet by 50 
f e e t  more or   l ess ) ,   th ree  (3)  eight-man 
s l eepe r   t r a i l e r s  (10 f e e t  by 50 feet 
more o r   l e s s ) ,  one (1)   ab lu t ion   t ra i le r  
(10 f e e t  by 30 f e e t  more o r   l e s s ) ,  and one 
(1) recrea t ion   t ra i le r  (10 f e e t  by 50 f e e t  
more o r   l e s s ) .  

.2 

These t r a i l e r s  will be supplied  to  the 
Contractor a t  the barge  landing s i te  on the 
Mackenzie River a t  i t s  confluence w i t h  
Lit t le S m i t h  Creek. 

The t ra i le rs   spec i f ied  above shall  be placed 
into a  self-contained u n i t ,  and joined by a 
min imum 8 food wide walkway h a v i n g  the same 
floor  elevation  as the t r a i l e r s .  The walkway 
will be weather-proof,  insulated and adequately 
heated and the layout will be subject   to   the 
Engineer's  approval.  If the Contractor has 
a camp w i t h  enclosed  weather-proof walkways, 
the  Engineer's camp  may be joined  to i t  and 
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1.1.20 Engineer's Camp and  - 2  (Continued) 
Board (Continued) 

the  Department's a b l u t i o n  t r a i l e r  may be 
eliminated and the Engineer's s ta f f  wi l l  
use the  Contractor's  abl u t i  on faci  l i t i  es .  

All the   t ra i le rs   spec i f ied  above shal l  be 
adequately  blocked and weather skirted f o r  
winter  operati on. 

. 3  One only  unheated bu t  weathertight  storage  shed, 
a m i n i m u m  of 8 foot by 12 foot  and equipped  with 
one locking door and  one i n t e r i o r  l i g h t ,  will 
be supplied by the  Contractor and placed  near 
the  Engineer's camp, solely  for  the  Engineer's 
use. 

.4 There sha l l  be provided  near t he   o f f i ce   t r a i l e r ,  
f i ve  (5) parking  places for   vehicles  complete 
w i t h  f ive (5) ex ter ior   e lec t r ica l   ou t le t s   for  
the exclusive use of the  Engineer. 

.5  The t ra i lers   suppl ied by the Department t o  the 
Contractor  are  the  Contractor's responsi b i  l i t y  
from the  time he original ly  moves them from 
the barge l a n d i n g  s i t e  for  the duration  of  the 
contract. The t r a i l e r s  s h a l l  be s e t   u p  and 
ready f o r  occupancy a t  the same time as  the 
Contractor's own camp. A t  the completion o f  
contract work, the  Contractor will return  these 
t r a i l e r s   t o  the Department i n  the same shape 
as  he received them,  normal wear and t ea r  excepted. 
The Engineer will d i rec t  whether the t r a i l e r s  
a r e   t o  be l e f t  a t  the las t  campsite  location, 
move to  some other  location w i t h i n  the limits 
of  the  project,  or  returned  to the barge  landing. 

The Contractor will be responsible  for  the 
operation  of  the  trailers  at   his own expense. 
The supplying and ins ta l l ing  of any replacement 
parts t o  t hese   t r a i l e r s  will be carried  out 
by the  Contractor and the work will be measured 
fo r  payment as a Change Order i n  accordance 
w i t h  Clause 45 of the Gneral Conditions o f  the 
contract .  

.6 Services: 

.1  The Contractor  shall  provide  all equipment, 
supplies and labour  required t o  prepare and 
serve each man on the  Department's s t a f f ,  
registered and staying i n  the camp o r   a s  
otherwise  designated by the Engineer, meals 
and services  of  the same quantity and 
quali ty as provided for  the  Contractor's 
s t a f f .  A man will be considered  to b e  i n  
camp unless he is  signed  out  twenty-four 



Mackenzie Highway, N.W.T. General  Requirements Division 1 
Section 1 

Draft-Mile 889.9 - -844.0 Page 12  of 17 

1.1.20 Engineer's Camp and .6 Services  (Continued) 
Board (Continued) 

.l  hours  previous. There may  be variations 
i n  the number of personnel from two t o  
twenty-four  over a season. 

.2 

. 3  

. 4  

.5 

- 6  

.7 

The Contractor s h a l l  c lean   t ra i le rs   da i ly  
and change the linen weekly o r  whenever a 
change i n  personnel  occurs. "Linen" sha l l  
consist  of three (3)  blankets, two (2)  
sheets,  one (1)  pillow and one (1)  pillow 
fo r  each  occupant. 

I f  the  Contractor shows movies, the Engineer's 
s taff   shal l  be allowed to   a t tend  these 
showi ngs. 

A water and sewer  system shal l  be provided 
by the  Contractor  for  the  Department's 
camp or  the Contractor  shall  connect  the. 
Departmental ab lu t ion   t ra i le r   to  his 
system. The Contractor must include  the 
Department's trailer units i n  his application 
under the Northern  Inland Waters Act. 

A steady and  dependable source o f  e l e c t r i c  
power will be supplied by the  Contractor. 
The Contractor  shall  connect  al l required 
t r a i l e r s ,  b u i l d i n g  and exter ior   out le ts  
t o  this source. 

The Contractor  shall  supply  all  the fuel 
requirements fo r  the camp and shall   see 
tha t  each  heating u n i t  is kept supplied 
w i t h  fuel and i s  i n  good operating con- 
d i  tion. 

The Contractor  shall  dismantle, move and 
re-establish  the camp whenever he  moves his 
own camp. 

.7 Measurement for  Payment 

.1 Measurement for payment for   the camp shal l  
be  on a LUMP SUM price  for   the  del ivery,  
s e t  up ,  moving, re- instal la t ion and return 
of the complete camp as  specified  or  as 
directed by the  Engineer. Such  payment 
will include f u l l  provis ion  for   a l l  work and 
materials  to  provide  enclosed walkways  and 
otherwise  complete the camp and provide 
fac i l i t i es   as   spec i f ied  above. The payment 
will  also  cover  the  supply and ins ta l la t ion  
of a l l  service  connections and service  l ines 
outside the trai  l   ers  themselves. 
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1 .1 .20  Engineer's Camp and . 7  
Board (Con t i  nued) 

1.1.21 Clearing and 
Grubbing 

.1 

.2 

(Con ti  nued) 

.2 The q u a n t i t y  of board which will be measured 
fo r  payment will be the number of man-days 
and  fractions  thereof,  t h a t  the Engineer's 
s t a f f  i s  registered i n  camp and s h a l l  i n -  
clude  the  supply,  preparation and serving 
of meals,  cleaning,  bedding, f u e l ,   e l e c t r i c  
power, garbage and sewage disposal and a l l  
other  labour,  materials and equipment re- 
quired for the  operation and maintenance 
of the camp. A l l  p a r t  days shal l  be expressed 
to  the  nearest t h i r d  based on the number of 
meals taken by the occupant. 

Clearing:  shall be i n  accordance w i t h  Division 
9 ,  Section 1 of the  specification and will i n -  
cl ude: 

( a )  Areas of right-of-way  not  previously  cleared 
by others. 

( b )  Widening of the  existing  right-of-way  clear- 
i n g  as  directed by the Engineer. 

( c )  Borrow p i t s  and access  roads  as  directed by 
the Engineer. 

The Contractor i s  advised t h a t  a major portion 
of the  right-of-way  has been previously hand- 
cleared by others. 

Widening o f  existing  right-of-way  clearing will 
general ly  be designated by the Engineer where 
required  to  provide a m i n i m u m  of  f if teen  (15) 
f e e t  from toe of embankment o r  from top of 
excavation  backslope to   the  edge of the r i g h t -  
of-way clearing . 
The Contractor shall advise the Engineer  not 
l a t e r  t h a n  October 1 s t  of  each year,  of the 
sect ion(s)  of anticipated embankment construction 
between October 1 s t  and Apri l  15th. This  i s  t o  
allow  time for  the  Engineer  to  arrange  for  neces- 
sary  flushcutting  of stumps by others w i t h i n  
the limits of the proposed winter embankment 
construction where g r u b b i n g  or   s t r ipping will 
not be carried  out. 

Grubbing:  where designated by the Engineer, 
shall  be carried  out i n  accordance w i t h  Division 
9, Section 1 of the specif icat ions.  

Notwithstanding  Division 9 ,  Section 1 of the 
specifications,  i n  areas of the  previously  cleared 
right-of-way,  the Engineer will designate t h a t  
g r u b b i n g  be carried  out  only on proposed excavation 
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1.1.22  Excavation 

1.1.23 Embankments 

and other  debris- i s  required. On al l other r i g h t -  
of-way excavation  areas, stumps, roots and other 
debris s h a l l  be  removed  and disposed o f  w i t h  the 
excavation and shall  be considered  incidental  to 
the  excavation. Grubbing will only be measured 
for  payment on those areas of the  right-of-way 
where a separate g r u b b i n g  operation has been 
designated by the Engineer. In such areas  original 
cross-sections  for  excavation  will be taken a f t e r  
grubbing i s  complete. 

.1 A l l  roadway  and  Borrow Excavation i s  t o  be 
carried  out i n  accordance w i t h  the  provisions 
of Division 9, Section 2 of the specifications.  

.2 Channel Excavation, as  described i n  Division 9, 
Section  3, o f  the   specif icat ions,  i s  not  expected 
t o  be a requirement under this   contract .  I f ,  
however, such excavation i s  required d u r i n g  con- 
s t ruct ion,  the appropriate payment will be made 
i n  accordance w i t h  Art ic le  45 of the General 
Conditions  of the contract .  

The  embankment construction  shall be i n  accordance 
w i t h  the  requirements of Division 9,  Section  4, 
of the specifications.  

.1 As this project l ies w i t h i n  the zone of 
permafrost i t  will be permissible  to con- 
s t ruc t  embankment us ing  s o i l s  i n  a frozen 
s t a t e ,  i n  a manner designated by the 
Engineer . 

.2 When constructing embankment w i t h  frozen 
material, the Engineer may d i r ec t   t ha t  the 
embankment be constructed  to a specified 
height above grade t o  allow  for  settlement 
t ha t  wil l  occur when the frozen embankment 
thaws and consolidates. 

.3  The Contractor i s  t o  provide a min imum o f  
one(1) g r i d  r o l l e r ,  one ( 1 )  vibrating steel 
drum compaction u n i t  Type A, one (1 ) 
vibratory  steel drum compaction u n i t  Type 
B ,  and two (2)  self-powered  hand-operated 
vibrating  or tamping units. The Engineer 
may instruct   that   addi t ional  compaction 
units be placed on the work i f  necessary 
t o  meet the  requirements of the  Contractor's 
schedule. 

The above units shall  conform w i t h  the  require- 
ments for  compaction  equipment described i n  
Division 9 ,  Section 4 of  the  specifications. 
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1 . 1 . 2 3  Embankments 
(Con t i  nued) 

1.1.24  Culverts 

.4 Upon callup, a m i n i m u m  of one eight  (8) hour 
shif t  of work will be specified by the Engineer 
f o r  the compaction equipment except  for the 
sel  f-powered,  hand-operated v i b r a t i n g  o r  tamping 
units. For these units a m i n i m u m  o f  one (1) 
hour of work will be specified by the Engineer 
upon  ca l l  up .  Notwithstanding the minimum cal l u p  
provision, payment will  not be made fo r  any down- 
time or interruptions  not  authorized by the 
Engi  neer. 

. 1 T h e  locations of  a l l  culver ts  and the  l  engths  of 
Corrugated Metal Pipe  Culverts  as shown on the 
plans  are approximate  only. The exact  location 
o f  a l l   cu lver t s  and the  exact  lengths  of Cor- 
rugated Metal Pipe Culverts w i  11  be determined 
i n  the   f ie ld  by the  Engineer. 

.2 The assembly and in s t a l l a t ion  of a l l   cu lve r t s  
shall  be i n  accordance  with Divis ion 9,  Sections 
6 and 7 of the  specifications.  A l l  materials 
required  for  Corrugated Metal Pipe Culverts 
and  Corrugated Structural  Plate  Culverts will 
be supplied t o  the  Contractor by the Department 
as  fo l  l ows : 
(Details will be inserted) 

Upon delivery of culvert   materials  as  outl ined 
above, the Contractor  shall  supply  the Engineer 
w i t h  a c e r t i f i c a t e  acknowledging receipt and from 
then  to  completion of the project,  the  Contractor 
sha l l  assume ful l   responsibi l i ty  for the  materials 
and sha l l  replace any l o s t   o r  damaged items a t  
no cost   to  the Department. The materials will 
be delivered i n  bundles, pa l l e t s  o r  containers 
h a v i n g  maximum dimensions o f  10 f ee t  wide by 9 
f e e t  h i g h  by 22 f ee t  long .  

. 3  The materials  delivered  for  structural   plate 
culvert  i n s t a l l a t i o n s  having  diameters  greater 
than s ix ty  (60) inches  include  the  necessary 
materials  for upstream and downstream cut-off 
walls  as  outlined on the  Typical  Steel Cut -of f  
Wall Details i n  the  plans. The materials 
will also  include  the  necessary  items  for i n -  
s t a l l a t ion  of hold-down end treatment a t  the 
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1.1.24 Culverts . 3  (Continued)  
(Continued) 

ins ta l la t ion  i n  accordance w i t h  the - 
Typical Hold-down Details i n  the p l a n s .  The 
following  basic  information  pertains  to the 
hold-down materials. 

1.1.25 Gravel 

1.1.26 Rip-Rap 

All angles  are  pre-drilled. Bol t holes i n  the 
culvert   for  at taching  the hold-down  and cut-off 
wall materials  shall be cut i n  t he   f i e ld  by the 
Contractor. 

If  required  prior  to  tendering,  additional i n -  
formation on the hold-down material can be 
obtained from the Department of Public Works 
Office i n  Edmonton.  The concrete  collar work 
shown  on the plans is  not  part  of  this  contract. 

Notwithstanding Article  9.7.4.1 of the  specific- 
ations  the  prices  tendered  for assembly and i n -  
s t a l l a t ion  of Corrugated Structural   Plate Pipe 
shall  include f u l l  provision  for any required 
f ie ld   fabr icat ion and ins ta l la t ion  o f  hold- 
downs and/or  steel  cut-off  walls where applicable. 

Gravel surfacing i s  not  included i n  this contract .  

Rock borrow will be used i n  lieu  of  gravel  for 
culvert  bedding and backfi l l .  

The rip-rap  placed on this   project  will consist  
of STONE RIP-RAP. The stone r i p - r a p  will be 
hand-placed rip-rap  or heavy rip-rap  placed i n  
the random manner, as o u t l i n e d  i n  Division 9, 
Section 11. The type of stone  r ip-rap  to be 
used a t  the var ious  s i tes   shal l  be as designated 
by the Engineer. 

(Sand cement bags may  be required  for  rip-rap i n  
areas where haul distances  prohibit  importation 
of  rock. Details will be inserted i n  contract  
packages . ) 

Notwithstanding the provisions  of  Division 9,  
Section l l ,   i f   t h e  Engineer specif ies   the  a l ternate  
use of f i  l t e r   fabr ic   for   f i l t e r   b lanket ,   the  
necessary f i l t e r   fabr ic   mater ia l   wi l l  be s u p p l i e d  
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1.1.26 Ri p-Rap (Continued)  to  the work by the  Engineer.  There will be no 
additional payment for use  of f i  l   t e r   fabr ic  
material  as an a l ternate  t o  g ranu la r   f i l t e r  
blanket  material. 

For the purpose of calculating  quantit ies of haul 
for  r ip-rap and f i l t e r  blanket  materials, a con- 
version of  one ( 1 )  cubic  yard  being  equal t o  one 
and one-half  (1 1 /2)  tons w i  l l  be used. 

1 . 1 . 2 7  Ditch  Linings  This  section will be deleted a s  di tch bottoms 
and backslopes a re   to  be blanketed w i t h  rock 
borrow i n  a l l   cu t s  t h r o u g h  f ine  grained material 
which i s  expected to  offer  adequate  resistance 
to  erosion. 

1.1.28 Change in Quanti  t i e s  The Contractor's  attention i s  drawn to   Ar t ic le  
11,  Paragraphs  2(c) and 2 ( d )  i n  the   Art ic les  of 
Agreement wherein the Engineer and the  Contractor 
may  by  an agreement in  writing, amend the  price 
s e t  o u t  in  the U n i t  Price  Table where the quanti t i e s  
of certain  classes of labour,  plant  or  material 
performed, used or supplied by the  Contractor 
in  executing  the work i s  less  than  seventy-five 
(75)  percent  or i n  excess of one hundred and 
twenty-five  (125)  percent o f  the  estimated 
quant i t ies  shown i n  the  Unit  Price  Table. 

1.1.30 Fund Limitations ( I f  applicable,   details   will  be inserted i n  the 
contract  package.) 
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1 .2 .1  Tender Schedule 

1.2.2 Construction  Schedule 

1.2.3 Scheduling  Details .1 

.2 

. 3  

Each bidder  shall submi t  w i t h  his tender a 
schedule i n  bar  chart form covering  excavation, 
gravel and structural   plate  culverts and showing 
the  calendar  dates on which a c t i v i t i e s  on each 
of  those  items  will  take  place  for  each five- 
mile  section of the  contract .  T h i s  schedule 
must clearly  demonstrate  that the b idde r  
has examined a l l  of the requirements  of this 
specification, has examined the s i te   condi t ions,  
has made himself aware of access problems t o  
t h e   s i t e  and i s  aware of  schedule  limitations which 
may  be brought  about by climatic  conditions  or 
environmental  requirements. 

After  notification o f  award of contract ,  the 
Contractor must prepare a detailed  Construction 
Schedule showing the calendar time planned fo r  
clearing, roadway and borrow excavation, temp- 
orary  bridge  construction,  traffic  gravel and 
ins ta l la t ion  of corrugated  metal p i p e  and 
corrugated  structural  plate  pipe on the 
basis of a mile by mile   ident i f icat ion  for  
the total  length  of the contract. 

Mi l estone Dates 

The Contractor's  construction  schedule must 
show milestone  dates  as  follows: 

Mi l  estone Date 1 
(Details will be inserted i n  contract  package) 

Milestone Date 2 
(Detai  l s w i  l l  be inserted i n  contract  package) 

The Contractor's  construction  schedule must be 
arranged  to minimize the quantity of  overhaul. 

Commencement Restrictions 
The Contractor's  attention is  drawn to   t he  follow- 
i n g  circumstances tha t  will a f f ec t  his mobilization 
and commencement of the work: 

( a )  The location and nature of the Contractor's 
campsite and o t h e r   f a c i l i t i e s  must receive 
the  prior approval of the Engineer  together 
with  approval under the Land  Use Regulations 
and Northern Inland Waters Act. 
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1 .2 .3  Scheduling Detai l s .4 Environmental Protection  Schedule  Restrictions 

Section 2 

(Continued) 
( a )  No construction  activity  or  al teration  or 

diversion o f  a stream  channel will be 
permitted i n  the  construction o f  culverts 
i n  excess o f  60 inches i n  diameter from 
May 1 t o  June 30 each year. 

( b )  Travel o f  the  Contractor's  vehicles  or 
equipment on the Highway right-of-way will 
n o t  be permitted  prior  to  construction of 
the embankment to  a m i n i m u m  height  of  three 
( 3 )  f ee t  above the original ground; except 
when the  active  layer is completely  frozen 
the Engineer may authorize movement of 
vehicles and equipment over t h i s  completely 
frozen ground without  prior embankment 
construction. 

( c )  S t r i p p i n g  o f  pits and excavation o f  cuts 
will only be permitted when the  act ive 
layer i s  completely  frozen. 

( d )  Any res t r ic t ions  t o  construction  as might 
be specified i n  the  Operating Terms and 
Conditions o f  the Land  Use Permit. 
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1 .3.1 Descri p t i  on 

1.3.2 Measurement 

This item consists of the  provision  to the 
Contractor of a fixed sum to  cover  costs o f  
mobilization of plant,  personnel and material ,  
the es  tabl i shment of  temporary bui l d i n g s  , 
shops,  offices and f a c i l i t i e s  and l icenses ,  
fees and premiums necessary t o  commence the 
work  and  which are  not  specifically measured 
under any other i tem contained i n  the U n i t  
Pri ce Tabl e. 

Measurement fo r  payment for  mobilization will 
be on the basis of the LUMP SUM amount pre- 
established by the Department and shown  on the 
U n i t  Price  Table. This amount i s t o  be included 
i n  the  total  amount of the tender and will be 
paid on the  following  schedule: 

.1 Fifty (50) percent  of the fixed amount 
when the  Contractor has established his 
camp, has placed his fuel  storage and 
has delivered  to  the camp s i t e   a l l  the 
equipment necessary t o  perform work 
ident i f ied  as   c lear ing,  g r u b b i n g ,  and 
roadway  and  borrow excavation. 

.2 Twenty-five (25) percent of the f ixed  
amount when the  Contractor has commenced 
operation of a l l   the  equipment indicated 
i n  1.3.2.1 above in  the performance  of 
tha t  work identified  as  clearing, grubbing  
and  roadway and borrow excavation. 

. 3  Twenty-five  (25)  percent of the  fixed amount 
when the  Contractor has completed construction 
of the equivalent of 3 miles o f  highway 
grading and drainage. 
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9.1.1. Descr ipt ion  This  i tem  consists  of   the removal and d isposal   o f  
trees, stumps, brush, roots,  surface  logs, imbedded 
logs, a l l   o t h e r  surface  debris and other work as 
herein  described. The areas t o  be cleared  and/or 
grubbed sha l l  be those  areas  indicated on the Plans o r  
designated  by  the  Engineer i n  the   f i e ld .  

9.1.2. Mater ia ls Not  applicable. 

9.1.3. Construction .1 Cl  ear ing - Clear ing  shal l   consist  of  the removal and 
disposal o f   a l l  trees, brush, f a l l e n   t r e e s  and other 
surface  debris,  except such trees and shrubs as may 
be designated for  preservat ion.  Trees  and  shrubs 
designated fo r   p reserva t ion   sha l l  be protected  from 
scarr ing,   barking  or  other  in jury  dur ing  the  construc- 
t ion  operat ions.  Dangerous trees and  snags over- 
hanging  the r i g h t   o f  way and l  eaners along  the edge 
o f  any cleared  area  are  to be removed. 

(a )  Where c lear ing   on ly   i s   requ i red  on the  r ight -of -  
way o r  on access  roads, trees, brush, rubbish 
and stumps sha l l  be hand c u t   t o   w i t h i n   e i g h t  (8) 
inches o f   t h e  ground  surface.  This  clearing 
operation must  be c a r r i e d   o u t   i n  such a manner 
t h a t  will prevent damage to   t he   ex i s t i ng  
insulat ing  value  of   the  organic  mater ia l .  

( b )  Where grubbing i s  designated by the Engineer, 
c lear ing  and grubbing may be c a r r i e d   o u t   i n  
one operation i f  approved  by the Engineer. 

Generally a l l  right-of-way  widenings, r i g h t   o f  
way adjacent  to  stream  crossings,  off-take 
di tches and haul  roads w i  ll be cleared  by hand, 
and the use o f  machinery t o   p i   l e  and dispose o f  
the  c lear ing  debr is ’  will only be al lowed i n  the 
w in te r  months. Machine c lear ing  will general ly 
be permi t ted   fo r   the   c lear ing  of  borrow  areas 
and sections  of  r ight-of-way where roadway cuts 
are proposed. 

. 2  Grubbing - Grubbing shal l   cons is t  of the removal and 
disposal   of   roots,  stumps,  imbedded logs and other 
objectionable  debris on the  surface and  imbedded i n  
the  surface. Areas where grubbing i s   r e q u i r e d  will 
be-designated by the Engineer.  Grubbing will general ly 
be designated on a l l   o r   p o r t i o n s  of those  areas on the 
r ight-of-way where excavation  or  subexcavation i s   t o  
take  place  but  general ly will not  be required on the 
r ight-of-way where the   he igh t   o f  embankment will exceed 
three (3) feet .  Grubbing w i  l l   no t   no rma l l y  be 
designated f o r  borrow  areas. 

. 3  Brush P i les  - Brush p i les   cons is t ing  of  trees,  rubbish 
and/or  organic  materials  exist ing  from  previous  clear- 
ing  operat ions  shal l  be removed  and disposed o f  by the 
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9.1.3. Construction  (Cont'd).3 

.4 

. 5  

9.1.4.  Measurement 

(Cont ‘ d) 
Contractor. Such work will not be  measured separa te ly  
f o r  payment but will be considered  incidental  to those 
areas  staked o r  designated for  clearing  and/or  grub- 
bing by the  Engineer. 

Disposal - All clearing  and/or  grubbing  debris  shal l  
be disposed o f  as d i rected by the Engineer. Genera l ly  
the  disposal will consist   of   burning and placing of 
the  burned  debris i n  disposal   p i ts  or   d isposal  areas. 
For  the  clearing and grubbing o f  borrow p i t s ,   t he  
Contractor will general ly be permi t ted   to  push c lear ing 
and grubbing  debris  into a section o f  the p i t  where 
excavation i s  completed and t o   f l a t t e n  and trim such 
debr is   to  a condit ion  acceptable  to  the Engineer. Any 
earth  mater ia l  pushed i n  w i th   the   c lear ing  and grub- 
bing  debris will not  be separately measured f o r  
payment, but  will be considered  incidental   to  the 
c lear ing and grubbing  operation. 

I n   s p e c i f i c  areas, the  Engineer may d i r e c t   t h a t   t r e e s  
from  the  hand-cut  clearing  operation  to be l a i d   i n t o  
uniform mat transverse  to  the  r ight-of-way  centrel ine 
w i t h i n   t h e   l i m i t s   o f   f u t u r e  embankment.. This work 
sha l l   t ake   p lace   j us t   i n  advance o f   t h e  embankment "- 

construction. 

Progress o f  Work Except as may otherwise be  provided- - 

or   d i rec ted  by the  Engineer,  borrow p i t  areas  shall 
not  be cleared and grubbed i n  advance o f  excavation 
by more than one (1 ) week.  The clearing  and/or 
grubbing  within  the  r ight-of-way  shal l  be completed 
a t   l e a s t  one (1) m i l e   i n  advance of   the  grading 
operation. 

The quant i ty  o f  CLEARING t o  be  measured f o r  payment 
will be the number o f  acres  acceptably  cleared i n  
accordance with  these  speci f icat ions.  

The quant i ty  o f  GRUBBING t o  be  measured f o r  payment 
will be the number o f  acres  acceptably  grubbed i n  
accordance with  these  speci f icat ions.  
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9.2..1. Description  This  item  consists  of  the  excavation,  loading,  haul- 
ing  wi th in  the  f reehaul   d istance,  p lacing  or  d isposal  
and trimming o f   a l l   m a t e r i a l s   c l a s s i f i e d  as 
Excavation Rock o r  Excavation Common. The work i s  

grades  and  dimensions shown  on the  plans  or as staked 
by the Engineer. 

t o  be car r ied   ou t   in   con formi ty   w i th   the   l ines ,  

9.2.2. Mater ia ls .1 Excavation Rock - Excavation Rock i s  defined as: 
Classif icat ion  (a)  Material  excavated  from  sol id masses o f  igneous, 

sedimentary o r  metomorphic rock   wh ich   p r io r   to  
removal was in teg ra l   w i th   i t s   pa ren t  mass. 

(b)  Boulder o r   rock  fragments  measuring i n  volume 
two  (2)  cubic  yards o r  more. 

.2 Excavation Common - Excavation Common shal l   cons is t  
o f   a l l   o t h e r   m a t e r i a l s   o f  whatever  nature, including 
dense t i l l s ,  hardpan and f rozen  mater ia ls   that  do 
no t  come under t h e   c l a s s i f i c a t i o n  of  Excavation Rock 
o r  Channel Excavation. 

9.2.3. Construction . 1 Roadway Excavation 
(a) Roadway Excavation will include  a l l   excavat ion 

requ i red   fo r   cons t ruc t ion   o f  contiguous roadway 
ditches, embankments, permanent access  and con- 
nect ing roads, berms, haul  roads, i n s t a l l a t i o n  
o f   cu l ve r t s ,  and the removal and d isposal   o f  
unsui  tabl e mater ia l  s. 

(b) Al l sui  tab le  mater ia ls  excavated sha l l  be placed 
i n  roadway  embankments except as otherwise 
d i rected by the Engineer. 

(c) Al l unsuitable  and/or excess mater ia l  excavated 
from  the roadway will be disposed o f   a t   l o c a t i o n s  
and i n  a manner as d i rected by the Engineer. 

(d) All roadway excavation  shal l  be c a r r i e d   o u t   i n  a 
manner so as t o  minimize  disturbance  to  the 
natural  ground cover on adjacent areas. 

(e) All roadway excavation  shal l  be t o   t h e   l i n e s  and 
grades establ ished on the  Plans o r   s e t  i n  the 
f i e l d  by  the  Engineer t o  a tolerance maximum o f  
two-tenths  (2/10) o f  a foot. 

I n   a d d i t i o n ,   v a r i a t i o n   i n  grade tolerance between 
any two successive 100 foo t   s ta t ions   sha l l   no t  
exceed one-tenth  (1/10) o f  a foot. 

(f) Where unsuitable  material is encountered a t   t h e  
grade l e v e l   o f  a cut,  the sub-grade sha l l  be sub- 
excavated to  the  depth  staked by  the:  Engineer. 
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9.2.3. Construction . 1 Roadway Excava ti  on  (Con t ‘ d) 
(Cont'd) (g) Where sui table   mater ia l  i s  encountered a t  the 

grade level of  a cut, the  material   shall  be 
removed t o  a depth  o f  one (1 ) foot  below grade 
and rel   a id  and  compacted i n  two (2) 6 inch  
l  ayers . 

(h) If dur ing  excavation,  material  appearing t o  
conform to  the  classification  of  Excavation 
Rock is encountered, the Contractor   shal l   not i fy '  
the Engineer and sha l l  provide ample opportunity 
f o r  the Engineer t o   i n v e s t i g a t e  and t o  make such 
measurements as   are   necessary  to  determine the 
volume of  material i n  question. 

(i ) Rock which cannot be ripped, sha l l  be d r i  1 led and 
blasted i n  such a manner as  to  allow  usage of a l l  
material  excavated. 

(j) Rock slopes  shall  be scaled down t o  remove boulders 
and  rock  fragments which may sl ide o r   r o l l  down the 
slope. 

.2 Borrow Excavation 
(a)  The Engineer will designate and  approve  al l borrow 

areas and access   to  borrow areas.  Haul roads from 
borrow areas may cons is t  o f  one two-way road 
having  a maximum surface wid th  of   for ty  (40) feet- 
or two  one-way haul  roads  each  having a maximum 
surface width of  twenty-five (25) feet. The haul 
roads will generally be doglegged so that   only a  
short section  of the hau l  road is vi  si ble from the 
highway. 

indicated  generally on the  photo  mosaic plans. 
The indicated  areas have been provided t o  give the 
Contractor an appreciation  of the general  type of 
material   to  be encountered i n  borrow areas  and the 
general  spacing  of such borrow areas.  The actual 
locat ion (which need not be the same as i nd ica t ed  
on the plans),  dimensions  and depths f o r  excavated 
o f  a l l  borrow areas will be designated i n  the 
f i e l d  by the Engineer. 

(b)  The l   ocati  on o f  potenti  al borrow areas  has been 

(c)  Slopes  of the excavated  borrow  areas  shall  not be 
steeper  than two t o  one (2: 1 ) for  excavation 
common and one q u a r t e r   t o  one (1/4: 1 )   f o r  excavation 
rock, unless otherwise directed by the Engineer. 

(d)  Unsuitable  materials  excavated f r o m  borrow areas" 
will be disposed  of by placing i t  immediately 
ad jacent   to   the  borrow areas  as  designated by the 
Engineer i n  such  a  location  as  not  to interfere 
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9 .2 .3 .  Construction . 2  Borrow Excavation  (Cont'd) 
(Cont ‘ d) wi th  the  natural  ground drainage o r  drainage . 

from o r   i n t o   t h e  proposed borrow area. The 
disposed of   mater ia l  will be trimmed as d i rected 
by the Engineer. 

Where the  unsuitable  material  from  borrow  areas 
i s   t o  be placed back i n t o   t h e  excavated  area 
after  completion of the borrow  excavation, t h i s  
mater ia l  will not  be c l a s s i f i e d  as roadway and 
borrow  excavation  but will be measured f o r  pay- 
ment  as a Change Order i n  accordance w i th  Clause 
45 o f   t h e  General Conditions of the  contract. 

(g) If during  excavation,  material  appearing t o  
conform t o   t h e   c l a s s i f i c a t i o n   o f  Excavation Rock 
i s  encountered, the  Contractor  shal l   not i fy  the 
Engineer and shal l   provide ample oppor tun i ty   for  
the Engineer to   i nves t i ga te  and t o  make such 
measurements  as are necessary t o  determine  the 
volume of   mater ia l   in   quest ion.  

(h) Rock which  cannot be r ipped  shal l  be d r i l l e d  and 
blasted i n  such  a manner as t o   a l  l ow usage o f   a l  l 
material  excavated. 

9.2.4. Measurement .1 Excavation Common - The volume o f  EXCAVATION COMMON 
which will be measured f o r  payment, will be the number 
o f   cub ic  yards  excavated i n   i t s   o r i g i n a l   p o s i t i o n ,  
loaded,  hauled within the  free-haul  distance, placed, 
trimmed and accepted i n  the work o r  disposed o f   i n  
accordance w i th  these  specifications. 

Or ig inal   cross  sect ions  for  measurements will be taken 
a f te r   the   c lear ing  and/or  grubbing i s  completed. 

Removing  and rep lac ing  su i tab le  mater ia l  below grade 
leve l  as speci f ied i n  A r t i c l e  9.2.3.1 (h) will be 
measured f o r  payment as Excavation Common. 

.2 Excavation Rock - The volume o f  EXCAVATION ROCK which- 
will be measured f o r  payment i n  cubic  yards, i n  i t s  
or ig ina l   pos i t ion,  will be the  volume o f  those 
mater ia ls excavated,  loaded, hauled  within  the  free- 
haul  distance,  placed,  trimmed and accepted i n   t h e  
work o r  disposed o f   i n  accordance w i t h  these s p e c i f i -  
cations. 

Or ig inal   cross  sect ions  for  measurements will be 
taken on t op   o f   t he  exposed rock  surfaces. 

Where i n  the  opinion o f  the Engineer,  unavoidable 
overbreak  occurs, measurement will be made fo r   t he  
actual  quanti ty  involved  provided  the overbreak does 
not  exceed ten (10)  percent o f   the  actua l   quant i ty  
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9.2.4. Measurement (Cont'd)  within  the  l ines as staked  by  the  Engineer between 
the  establ ished  100-foot  stat ion  intervals where 
the  overbreak  occurs. Al l materials exceeding ten 
(10)  percent  by t h i s   d e f i n i t i o n ,  when placed i n  the 
embankment, wiil be 
Excava ti on Common. 

measured f o r  payment 



Mackenzie Highway N.W.T. Channel Excavation 
Standard  Specifications 

Div is ion 9 
Section 3 

a 

9.3.1. Descript ion 

9.3.2. Materials .1 

.2 

9.3.3. Construction 

f .  

9.3.4. Measurement 

This i t e m  consis ts   o f   the  excavat ion  requi red  for  
permanently deepening, widening and re locat ing  water  
channels,  the  construction of   d i tches  o ther   than 
contiguous roadway ditches,  loading,  hauling 
material  within  the  free  haul  distance,  disposal and 
trimming o f   mater ia l  i n  accordance with  the  Plans  or 
as staked by the Engineer.  Except fo r   i n te rcep te r  
di tches  running  general ly  paral   le l   to  the roadway 
embankment but  not  contiguous  with it, channel 
excavation will be designated  outside  the highway 
right-of-way as del ineated by t h e   r i g h t   o f  way clear ing 
l imi t s  

Channel Excavation Rock 
Channel Excavation Rock i s  defined as: 
(a) Channel material  excavated  from  sol id masses o f  

igneous,  sedimentary o r  metamorphic rock  which 
p r i o r   t o  removal was i n t e g r a l   w i t h   i t s   p a r e n t  
mass. 

(b)  Boulder  or  rock  fragments  measuring i n  volume 
two (2)  cubic  yards  or more. 

Channel Excavation Common 
Channel Excavation Common sha l l   cons is t  o f  the 
excavation o f  a l l   o t h e r   m a t e r i a l s   o f  whatever  nature 
inc lud ing dense t i l l s ,  hardpan  and frozen  materials 
t h a t  do not come under   the   c lass i f i ca t ion   o f  Channel 
Excavation Rock. 

Al l materials  excavated will be disposed o f  as shown 
on the Plans o r  as d i rected by the Engineer.  Sui t ab le  
mater ia l  will be used i n  the roadway embankment, 
where considered  practical by the Engineer. When 
excavated  material i s  placed  near  the banks o f  a 
channel o r   d i tch ,   p rov is ion   sha l l  be made t o  ensure 
proper  f low of water  from  adjacent  land t o   t h i s  water- 
way.  The excavat ion  shal l   be  neat ly  f in ished and 
the  disposed o f   ma te r ia l   sha l l  be shaped and trimmed 
t o  a cond i t i on   sa t i s fac to ry   t o   t he  Engineer. The 
Engineer must approve the use o f  excavation equipment 
other  than  draglines  and/or backhoes: 

The quan t i t y   o f  CHANNEL  EXCAVATION COMMON o r  CHANNEL 
EXCAVATION ROCK t o  be measured f o r  payment, will be 
the number of   cubic  yards  of   mater ia l   acceptably 
excavated and disposed o f   i n  accordance with the  Plans 
o r  as directed by the Engineer, measured i n  i t s  
o r i   g i   na l   pos i t i on .  

There will be  no  measurement f o r  payment fo r   ma te r ia l  
excavated beyond the   l ines  shown on the  Plans or as 
staked by the  Engineer,  except t ha t   f o r  Channel 
Excavation Rock where i n  the  opinion  of  the  Engineer 
unavoidable  overbreak  occurs, measurement f o r  payment 
will be made for  the  actual   quant i t ies  involved, 
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9.3.4. Measurement provided  the  overbreak  quantity does not exceed ten 
(Cont'  d) (10) percent  of   the  actual   quant i ty  of   rock  wi th in 

the   l ines  as staked by the  Engineer between the 
establ ished  100-foot  stat ion  intervals where over- 
break  occurs. Rock excavation beyond the   l i nes  
staked  by  the  Engineer i n  excess o f  the  overbreak 
allowed, will not  be measured f o r  payment. 
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9.4.1. Description 

9.4.2. Materials 

9.4.3. Construction .1 

I 

This item consists of the  construction of subgrade, 
approach roads,  ditch block  embankments,  and  back- 
f i  l l i n g  cul vert and roadway sub-excavations w i t h  
excavated material,  all  to  the  lines, grades,  cross- 
sections and dimensions shown  on the plans or as 
staked or designated by the Engineer, 

The materials  shall  consist of acceptable  earth and 
rock material free from wood, brush, roots and other 
organic  matter. The Engineer will approve al  l 
materials  prior  to  incorporation i n t o  embankments. 

Pl aci ng Roadway  Embankment 
(a) The  embankment sha l l  be constructed t o  the 

lines, grades and cross-section as indicated 
on the Plans and/or staked by the Engineer, 
If  an embankment is constructed beyond the 
staked grades and cross-section without the 
written approval of .the Engineer, the excess 
material  shall be removed by the  Contractor 
a t  his own expense and placed on the grade 
where the embankment is not completed. If  
the excess material has no t  been  removed a t  
the time of completion of the work, this 
material will not  be  measured for payment. 
The excavation quantity of excess material 
will be  based on the excess embankment  volume 
times the embankment adjustment factor for  
the  section where the embankment  was construc- 
t e d  beyond the staked l i nes and/or grades, 

be maintained a t  a l l  times during construc- 
t ion  t o  ensure ready runoff of surface water. 
The top surface shall  be free of ruts and 
ridges, and windows will not be permitted t o  
remain along the edges of the embankment. 

unstable foundations shall  have a minimum 
compacted thickness of three (3) feet for 
support of the equipment. The Engineer may 
permit the  initial l i f t  t o  be placed i n  a 
narrow f i l l  along the u p h i l l  side of the 
embankment area t o  provide access t o  various 
work along the r i g h t  of way. After the 
ini t ia l  l i f t  has  been constructed t o  the f u l l  
design width,  embankment material  shall be  
placed i n  successive uniform layers  across 
the entire width of the embankment.  Where 
considered possible by the Engineer, this 
shall  consist o f  placing  successive  layers 
of e igh t  (8) inch maximum compacted thickness. 
In  embankments  composed principally of material 

shall be carefully  distributed and the 

(b) Sufficient crown and/or superelevation shall 

(c) The ini t ia l  l i f t  of  embankment material on 

.obtained from rock cuts,  the  larger  stones 
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9.4.3. Construction .1 Placing Roadway  Embankment (Cont'd. ) 
(Cont ‘ d) (c) Cont'd 

interstices f i l led w i t h  smaller  stones and other 
available  material   to form as compact a mass as  
practicable. 

(d) Preliminary shaping  of side slopes  shall be done 
as   c lose  behind embankment placement as possible., 

(e) Trimming of the top  surface, side slopes and toe  
of the embankments sha l l  be done i n  a neat and 
workman1 i ke manner. A l l  embankments shal l  be 
.constructed  to the lines and grades shown on the 
plans,   or   as  staked by the Engineer, t o  a 
tolerance maximum of two-tenths (2/10)  of a f o o t .  
In addition,  variation i n  grade tolerance betwe- 
en any two successive 100 feet s ta t ions  shall not 
exceed  one tenth (1 /10) of a foot. 

( f )  All boulders or   s tones   l a rger .  than 6 inches i n  
diameter which are imbedded i n  or  protruding from 
the  surface o f  the roadway, o r  which a r e   p r o t r u d -  
i n g  from the surface o f  the side slopes,   shall  be 
removed  and the r e s u l t i n g  cavi t ies  f i l l ed  w i t h  
compacted ear th  material. The boulders  and/or 
stones removed shal l  , wherever considered practic 
and necessary by the Engineer, be used as  a source. 
of  rip-rap  materials. Where this is considered 
not  necessary  or  practical, the boulders  and/or 
stones  shall be placed i n  disposal  areas  along 
the right-of-way  designated by the Engineer and i n  
a manner directed by the Engineer. Where, i n  the 
opinion o f  the Engineer, such disposal  areas  are 
not  feasible,  the boulders  and/or  stones shall be 
disposed o f  i n  depleted borrow pits. 

.2 Compaction of Embankment 
(a)  The embankment shal l  be placed  as described. i n  .1(c 

above. Each l ayer  of  material  shall be spread 
evenly and t o  the sa t i s fac t ion   of  the Engineer. 
The hauling equipment shal l  be directed over the  
ful l  width of each layer  of  material  placed. 

( b )  The Engineer w i  ll determine i f  and when additional 
compaction e f f o r t  is  required  other  than what is- 
obtained by the hauling units and will decide the 
type and number o f  compaction units t o  be used. 

(c) The addition  of water t o  the embankment material 
may be required during the compaction operation. 
The Engineer will decide when this is required and 
the quanti ties t o  be applied. The water  shall be 
dis t r ibu ted  i n  accordance w i t h  the requirements 
water,  Division 9, Section 10. 

(d)  During embankment construction, i f  i n  the opinion 
of the Engineer, the material is  too wet f o r   p l a u  
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9.4.3. Construction .2 Compaction o f  Embankment (Cont'd) 
(Cont' d)  (d)  Cont'd 

and/or  compacting, he  may d i r e c t   t h a t   d r y i n g   o f  
the embankment mater ia l  be ca r r i ed  out. The type 
and number of dry ing equipment u n i t s  and the dry- 
i n g  procedure used w i  l l  be as d i rected by the 
Engineer. If the weather i s   n o t   s u i t a b l e   f o r  
drying,  the  Engineer may d i r e c t   t h a t  work  cease 
temporar i l y   un t i l  such time as drying  condi t ions 
have improved. 

. 3  Embankment Adjacent to   St ructures 
(a) Embankment  on Bridge Approaches - The permission of 

' t h e  Engineer must be obtained  before any fill i s  
placed  against  concrete arches,  abutments o r  wing 
walls. 

Approach f i l l s   t o   s t r u c t u r e s ,   w i t h i n   t h e   l i n e s  
shown on the Pl ans o r  as d i rec ted  by the Engineer, 
sha l l  be constructed  of  approved  material  placed 
i n  laye rs   o f  maximum compacted thickness o f   s i x  
( 6 )  inches. The  amount o f  compaction and the 
type   o f  equipment t o  be used w i  l l  be determined 
by the Engineer.  For s t ruc tu res   requ i r ing  embank- 
ments on both  sides,  the embankment sha l l  be 
placed  simultaneously a t  uni form  elevat ions on 
both  sides of   the  s t ructure.  

(b) Embankment a t  Culverts - Embankment around  culverts 
sha l l   cons i s t   o f  approved mater ia l   p laced  to   the 
l i m i t s  shown  on the   t yp i ca l   p lans   f o r   i ns ta l l a t i on  
of corrugated  metal  pipe  culverts and corrugated 
s t ruc tu ra l   p la te   cu l ve r t s   o r  as d i rected by the 
Engineer. Mater ia l   shal l  be placed and compacted 
i n   s i x  (6) inch  layers  a l ternate ly  on each s i d e   o f  
the   cu lver t  so as not  t o  displace i t  d u r i n g   i n s t a l l  
a t ion.   Specia l   a t tent ion  shal l  be given t o  com- 
pact ion under the haunches. 

( c )  Fill - Retaining  Walls - The fill behind  the  walls 
sha l l  be approved material  placed i n   l a y e r s   n o t  
exceeding s i  x (6) inches i n  thickness and com- 
pacted as d i rec ted  by the Engineer. In  the case 
o f   c e l l  type  retaining  wal ls,   the fill behind  the 
w a l l  sha l l  be  tamped and kept  near  but  not above 
the   l eve l   o f   t he  compacted mater ia l   w i th in   the  
ce l l s .  Where fill i s  t o  be placed on a s lop ing 
surface,  the  surface must  be benched t o  reduce 
the  load on the  re ta in ing  s t ructure.  

.4 Compaction  Equipment 

All compactors speci f ied  here in   for  compaction o f  
mater ia l   shal l  comply w i th   the   fo l low ing  minimum 
requirements: 
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9.4.3. Construction .4 Compaction  Equipment (Cont'd) 
(Cont'd) 

(a) Sheepsfoot compactors shall  consist of one or  more 
drum units, having a total minimum width of 8 feet 
The length of the tamping feet  shall  not be less 
than 7 inches. Under working conditions , the 
compactor shal l  be  o f  such weight that the minimum 
load upon each tamper foot will not be less than 
400 pounds per square inch o f  cross-sectional  area 
The sheepsfoot compactor shall be of the self- 
cleaning  type and the ends of the tamping feet 
shall  a t   a l l  times be kept i n  a f l a t  condition 
acceptable t o  the Engineer. 

Pneumatic-tired rollers shall have a width o f  not 
less than 6 feet, They shall be equipped w i t h  
pneumatic t i res  of equal size and diameter. The 
space between the side walls o f  adjacent tires 
shall be not greater than  the t i r e  width,  and the 
rear t i  res  shall be staggered i n  relation t o  the- 
f ront  tires. The roller shall be equipped w i t h  
mechanical means of d i s t r ibu t ing  the  contact 
pressure uniformly among al  l the ti res and the 
tires  shall be uniformly inflated so that  the  ai 
pressure i n  a l l  t i res  does not vary more than 5 
pounds per  square inch. Pneumatic-tired rollers- 
sha l l  be so constructed  that  the  total weight o f  & 
roller  shall be not less than 17 tons and that the 
rol ler  shall develop a minimum of 400 pounds 
pressure per inch width of tire. During rolling 
the  operating weight of the roller and the tire 
pressure  shall be  varied to  f i t  the soil condition 

Grid Rollers  shall weigh not less than 15 tons and 
sha l l  be of  such weight that the load on each 
square inch of surface i n  contact with the road at 
any time shall  not be less than 250 pounds. 

Type (A)  steel drum vibratory compactors shall have 
a drum width of not less than 6 feet. The weight 
on the drum end shall n o t  be less than 5 tons with 
minimum total  applied  forces o f  500 lbs. (combined 
vertical components of dynamic  and s t a t i c   fo rces  
per l  inear inch o f  drum. 

Type (B) steel drum vibratory compactors shall con 
sist  of a double drum (vibration on both drums) 
self-propelled compaction u n i t  meeting the. fol  low- 
i n g  minimum requirements: 

Total weight: 1 ton 
Width o f  drums: 30 inches 
Drum diameter: 18 inches 
Total applied  force 150 lbs.  per 
(Combined vertical l i near inch 
components of dynamic of drum 
and static  forces) 
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9.4.3. Construction  .4 Compaction  Equipment (Cont'd) 
(Cont d )  

( f )  A .compaction u n i t  shal l   consis t  of  a self-propelled 
o r  a power-drawn compactor. Compaction units shal l  
be capable  of, moving a t  a speed up t o  5 m.p.h. w i t h  
the exception of the compaction units described i n  
(e) above which shall  be capable  of moving a t  speed 
up t o  1.5 m.p.h. 

(g) Self-powered,  hand-operated vibrat ing  or  tamping 
units f o r  compaction  of backfill  and/or embankments 
immediately adjacent   to  structures and culverts 
shal l  be of a design approved by the Engineer and 
weighing not less than 100 pounds. 

.5 Drying Equipment 

(a )  Disc plowing  harrows shal l  be of the heavy duty 
h i n g e  o f fse t  type meeting the following minimum 
requirements : 

Weight 

Width 

8000 l bs. w i t h  
provisions  for 
additional weight 
as  required 

8 feet 

No. of discs 12 

D i  sc  diameter 36 inches 

( b )  A drying u n i t  shall consis t  o f  power-drawn drying 
equipment.  Drying units shall be capable o f  moving 
a t  speeds up t o  4 m.p.h. 

.6 ( a )  Al l  drying units and compaction units w i t h  the 
exception of the self-powered hand operated tamper 
as  described i n  9 .4 .3 .5  (g) shal l  be equipped w i t h  
an approved time recording device which accurately 
records the number of hours  each machine is i n  
operation. 

( b )  I t  will be the Contractor 's   responsibi l i ty   to  ensure 
t h a t  the time recording  devices  are  properly mounted 
and maintained, t h a t  the cards  are  accurately 
ident i f ied  as   to  the machine, date  and shift and to 
daily. deliver said  cards   to  the Engineer. 

(c)  The Engineer  will record the number of  operating 
hours fo r  each  machine and both  the Engineer and 
the  Contractor w i  l l  certify da i ly   tha t  such  records 
are   correct .  

9.4.4. Measurement Construction  of embankments i n  accordance w i t h  these 
specifications will not be measured f o r  payment  directly 
bu t  will be considered  incidental  to the other  U n i t  
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9.4.4. Measurement Pr ice Table  items. The quant i ty  of COMPACTION AND 
(Cont'd) DRYING t o  be measured f o r  payment, will be t h e   a c t u a l  

number o f  hours each compaction  and/or d ry ing   un i ts  
i s  operated as d i rected by the Engineer. Any other 
equipment  used i n  the  dry ing and compaction opera t i on  
which i s   n o t  shown i n  the  Unit Pr ice Table, will not  
measured separate ly   for  payment bu t  will be  considered 
inc identa l   to   the   d ry ing  and compaction  operation. 
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C 

9.5.1. D e s c r i p t i o n  

9.5.2.  M a t e r i a l s  

T h i s  item c o n s i s t s   o f   a u t h o r i z e d   h a u l i n g  o f  
e x c a v a t e d   m a t e r i a l ,   c l a s s i f i e d  under  t he  
v a r i o u s   e x c a v a t i o n  items, f o r  a d i s t a n c e  
beyond a f ree  h a u l   d i s t a n c e   o f   o n e - h a l f  
( 1 / 2 )  mile (2,640 f ee t ) .  

Not a p p l i c a b l e .  

9.5.3.  C o n s t r u c t i o n  Not a p p l i c a b l e .  

9.5.4.  Measurement The q u a n t i t y   o f  OVERHAUL t o  be m e a s u r e d   f o r  
payment will b e  the number o f  cubic y a r d  
miles o f   a u t h o r i z e d   m a t e r i a l  hauled beyond 
the 2,640 feet  free h a u l   d i s t a n c e   a s  cal-  
c u l a t e d  by the Mass  Diagram  Method, 

( a )  T h e  o v e r h a u l   d i s t a n c e   s h a l l  be the 
d i s t a n c e  between the centres o f  
volume  of the o v e r h a u l e d  material , 
i n  i t s  o r i g i n a l   p o s i t i o n   a n d  i t s  
p o s i t i o n   a f t e r   p l a c i n g ,  less the 
free h a u l   d i s t a n c e ,  T h e  haul d i s -  
t a n c e   s h a l l  b e  measured   a long  the 
s h o r t e s t   r o u t e  determined by the 
Engineer a s   f e a s i b l e   a n d   s a t i s f a c t o r y .  
I f  the c o n t r a c t o r   c h o o s e s   t o   h a u l  
the m a t e r i a l   o v e r  some o t h e r   r o u t e ,  
t h i s  r o u t e  must b e  approved  by the 
Engineer. T h e  measurement s h a l l  be 
based on the h a u l   d i s t a n c e   o f  the 
r o u t e   d e s i g n a t e d  by the Engineer or 
i f  the a l t e r n a t e   r o u t e  i s  s h o r t e r ,  
the h a u l   d i s t a n c e  will be measured 
a l o n g  th i s  r o u t e .  

( b )  When m a t e r i a l  i s  o b t a i n e d  by e x t r a  
widen ing  o f  a r igh t -of -way cu t ,  any  
a rea   o f  the excavat ion   more   than   one  
h u n d r e d  and f i f t y  (150) f e e t  from t h e  
cen t re l ine  o f  the roadway will ,  f o r  
t h e   p u r p o s e  o f  centre o f  mass and 
o v e r h a u l   c a l c u l a t i o n s ,  b e  c o n s i d e r e d  
a s  a s e p a r a t e   a r e a   o f f  the r i g h t - o f -  
way and i t s  d i s t a n c e   f r o m  the road-  
way will b e  measured t o  the centre- 

~ l i ne  o f  the roadway. 
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9.6.1. D e s c r i p t i o n  T h i s  item c o n s i s t s   o f  the t r a n s p o r t a t i o n  
from the  ba rge   l and ing   and  the i n s t a l l a t i o n  
o f   co r ruga ted   me ta l   p ipe  culverts i n  
a c c o r d a n c e  w i t h  these s p e c i f i c a t i o n s  
a n d   t o  the  l ines  and  grades shown  on the  
P l a n s   o r   a s  d i rec ted  by the Engineer. 

T h i s  work s h a l l  inc lude  a l l   s i z e s   o f   c o r r u g -  
ated me ta l   p ipe  culverts e x c e p t   s t r u c t u r a l  
p l a t e  c u l v e r t s .  

9.6.2. M a t e r i a l s  A l l  cu lver t  m a t e r i a l s  will b e  s u p p l i e d  t o  
the  work by the Department.  

9.6.3. . C o n s t r u c t i o n  .1 Excava t ion  

( a )  The  l o c a t i o n ,   e l e v a t i o n  and e x c a v a t i o n  
for culverts will b e  s taked by the 
Engineer. 

( b )  E x c a v a t i o n   s h a l l  be c a r r i e d   o u t  i n  
acco rdance  w i t h  t he  requirements f o r  
Excavat ion  Common and /o r   Excava t ion  
Rock, D i v i s i o n  9 ,  S e c t i o n  2. 

Dur ing  c o n s t r u c t i o n  the c o n t r a c t o r  
may b e  required t o  p r o v i d e   f o r  the 
t empora ry   f l ow  o f   wa te r   ou t s ide  o f  
the  limits o f  t he  culvert .  T h e  
method used i n  d i v e r t i n g  the w a t e r  
s h a l l  be approved by the Eng inee r .  

2 Beddi ng 

The culver t  bed s h a l l   p r o v i d e  a firm 
founda t ion   o f  uniform d e n s i t y  t h r o u g h o u t  
i t s  entire a r e a .  When a firm f o u n d a t i o n  
is n o t   e n c o u n t e r e d  a t  the grade es tab l i sh-  
i n g  f o r  the cu lver t ,  the bot tom  of  the bed 
s h a l l  be s u b - e x c a v a t e d   t o  the d imens ions  
s t a k e d  by the Engineer. T h e  sub -excava ted  
a r e a   s h a l l  be b a c k f i l l e d  w i t h  m a t e r i a l  
approved  by the Engineer. 

.3  Ins ta l  l a t i o n  

( a )   A n n u l a r   c o r r u g a t e d  culver t  p i p e  shall 
be p l a c e d  w i t h  the inside circumfer- 
e n t i a l   l a p s   p o i n t i n g   d o w n s t r e a m   a n d  
w i t h  l o n g i t u d i n a l  l aps  a t  the side o r  
q u a r t e r   p o i n t s .  

( b )  T h e  s e c t i o n s   o f  the culver t  s h a l l  b e  
f i r m l y  j o i n t e d  w i t h  coup l ing   bands .  
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9.6.3. Construction .3 Installation  (continued) 
(continued) 

( c )  I f  a watertight j o i n t  i s   spec i f i ed ,  
the method used will be a s  directed 
by the  Engineer. 

[ d )  I f  i n su la t ion   i s   spec i f i ed ,   i n s t a l l -  
a t i o n  o f  insulat ion material will be 
as shown on the  plans o r  as  directed 
by the  Engineer. 

( e )  The backf i l l ing  around the  culvert  
will be i n  accordance w i t h  the  plans 
and  sha l l  conform w i t h  the  require- 
ments for Embankment Construction, 
Division 9, Section 4. 

The Engineer will determine  the amount, 
o f  compactive effor t   required.  

( f )  No s t r u t t i n g  of  culver ts  will b e  
al lowed w i t h o u t  wri t ten approval  
from the  Engineer. 

9 .6 .4 .  Measurement .1 Delivery a n d  I n s t a l l a t i o n  

The q u a n t i t y  of CORRUGATED METAL P I P E  t o  
be measured f o r  payment, will be the number, 
o f  lineal fee t  of  pipe  complete . i n  place 
and  accep ted by the Engineer.. The measure- 
ment will be based on nominal length of 
pipe  sections, 

Loading o f  the pipes a t  the  designated  stock- 
p i l e   s i t e ( s ) ,  h a u l i n g ,  unloading:  the pipes 
a t  the  culvert  sites, preparing the  bed, 
assembling the  culver t  and placement o f  
backfil l   material  -around the  pipe will be 
considered  incidental t o  the culver t  i n s t a l l -  
a t i o n .  
Quantities f o r  culvert   excavation,  backfil l  
material and compaction will be measured 
f o r  payment i n  accordance w i t h  the appro-  
p r i a t e  U n i t  Price  Table  Items. 

_- 
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9.7.1.  D e s c r i p t i o n  Th is  i t e m  c o n s i s t s  o f  t h e   t r a n s p o r t a t i o n  
f rom  barge  landing and t h e   i n s t a l l a t i o n  
o f   Cor ruga ted   S t ruc tu ra l   P la te   P ipe  
(C.S.P.P.) C u l v e r t s   i n   a c c o r d a n c e   w i t h  
t h e s e   s p e c i f i c a t i o n s  and t o   t h e   l i n e s  
and  grades shown on  the   p lans  o r  as 
d i r e c t e d  by  the  Engineer. 

9.7 .2 .  M a t e r i a l s  All Cor ruga ted   S t ruc tu ra l   P la te   P ipe  
m a t e r i a l s  will be  supp l ied   to   the   work  
by t h e  Department. 

9.7. 3. Const ruc t ion  1 Excavat ion 

(a )  The l o c a t i o n ,  elevation and l i m i t s  
o f   e x c a v a t i o n   f o r   t h e  culverts will 
be  staked  by  the  Engineer. 

(b)  Excava t ion   sha l l  be c a r r i e d   o u t   i n  
accordance w i th   t he   requ i remen t  f o r  
Excavat ion Common and/or  Excavat ion 
Rock, D i v i s i o n  9,  Sect ion  2. 

( c )  Where app l i cab le ,   t he   Con t rac to r  
s h a l l   p r o v i d e  a temporary  d ivers ion 
f o r  t h e  f l o w  o f   w a t e r   o u t s i d e   t h e  
l i m i t s  o f  t h e   c u l v e r t .  The method 
used i n   d i v e r t i n g .   t h e  w a t e r  s h a l l  
be  approved  by  the  Engineer. 

2 Foundat ion 

The c u l v e r t  bed sha l t   p roved  a firm found- 
a t i o n   t h r o u g h o u t   i t s   e n t i r e  area. The 
bed s h a l l  be  sub-,excavated t o  t h e  dimensions 
s taked  by   the   Eng ineer   and  back f i l l ed  
w i th   app roved   ma te r ia l   wh ich   sha l l  be com- 
pacted as  di rected  by  the  Engineer .  

3 Assembly 

(a )   P lac ing  and  assembly o f  t he   p ipe  
may on ly   p roceed   a f te r   t he   excav -  
a t i on ,   f ounda t ion  and bedding f o r  
t h e   p i p e  has been approved  by  the 
Engineer.  The  assembly  shall  be i n  
accordance  w i th   the  shop drawings.‘  

and s h a l l  be t i g h t e n e d  t o  a to rque 
o f  not   less   than  150  foo t .  pounds 
and n o t  more  than 200 f o o t  pounds. 

All h o l e s   s h a l l  be f i l l e d  with b o l t s  

(b) The Con t rac to r   sha l l ,  when s p e c i f i e d  
in   the  Genera l   Requi rements,   ar range 
a t  h i s  own c o s t  t o  have i n   t h e   f i e l d  
a f u l l y   q u a l i f i e d   r e p r e s e n t a t i v e   o f  
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(Continued) 
( a )  t h e   c u l v e r t  supplier d u r i n g  the per iod 

of i n s t a l l a t i o n   t o  ensure t h a t  the culvert 
assembly,  erection  and  general  construction 
a r e  i n  accordance w i t h  t h e  suppl ier ' s  
recommendations. 

. 4  Backfilling 

Assembly  and t i g h t e n i n g  o f   a l l   b o l t s   s h a l l  be 
completed and approved by the Engineer before 
b a c k f i l l i n g  may commence, Backf i l l   mater ia l  
will be located  and  approved by the Engineer. 

D u r i n g  the course o f  backf i l l ing   a round and 
above the p i p e  the d e f l e c t i o n s  w i t h i n  the 

suspended w i t h i n  the p i p e  by the   Cont rac tor  
a t   l o c a t i o n s  u n d e r  each embankment shoulder ,  
a t   t he   midpo in t   o f  the p i p e  and u n d e r  each 
s l o p e   a t   l o c a t i o n s   d e s i g n a t e d  by the Engineer. 
P lumb b o b s  s h a l l  be  suspended a t  10, 12 and 
1 o 'c lock  p o s i t i o n s  and  maintained by t h e  
Contractor  throughout the course  of backfilling 

taken by the Engineer. 

Backf i l l   ma te r i a l   sha l l  b e  placed i n  succes- 
s i v e   l a y e r s  and  compacted i n  accordance w i t h  
the   Plans and S p e c i f i c a t i o n s   o r   a s   d i r e c t e d  
by the  Engineer.  Equipment used f o r  the back- 
f i t  l i n g  opera t ion  u p  t o  three ( 3 )  f ee t  above 
the  t o p  of the p i p e  s h a l l  r u n  p a r a l l e l  and 
as  c l o s e  t o  the p i p e  a s  possible w i t h  simultan 
eous hand spreading  and  compaction by mechan- 
i c a l  tampers along the f a c e   o f  the p i p e .  
S p e c i a l   a t t e n t i o n   s h a l l  be g iven   t o  compaction 
under  the  haunches. 

La tera l  movement of  the p i p e  s h a l l  be prevented 
by c o n t r o l l i n g  the r a t e  of f i l l i n g  on each 
side.  T h e  Cont rac tor  will be  r e spons ib l e  for 
the proper   placing  of  the bedding and backfil l 
as  evidenced by the deformation o f  the p i p e  
from i t s  or ig ina l   shape .  No s t r u t t i n g  of the 
p i p e  will be a l l o w e d  w i t h o u t  written approval 
from the  Engineer. Unless o t h e r w i s e   d i r e c t e d ,  
the f o l l o w i n g  c r i t e r i a  on d e f l e c t i o n  will be 
fo l lowed .   Ver t i ca l   de f l ec t ions   t ha t  t e n d  
t o   i n c r e a s e  the o r i g i n a l   v e r t i c a l  dimension 
will only b e  a l lowed .   Ver t i ca l   de f l ec t ions  
will n o t  b e  permitted t o  exceed  three ( 3 )  
percent  o f  t he   o r ig ina l   ve r t i ca l   d i ame te r .  
Hor i zon ta l   de f l ec t ions  will no t  be permitted 
t o  exceed  f ive ( 5 )  percen t  of  t h e  original 
hor izonta l  diameter. 

p i p e  will be measured. Plumb bobs  s h a l l  be 

o f  each p i p e .  Def lec t ion   readings  will b e  
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9 . 7 . 3 .  Construction .4  
(Cont ’d)  

9 .7 .4 .  Measurement . 1 

. 2  

B a c k f i l l i n g   ( C o n t ’ d )  

If d u r i n g   t h e   p l a c e m e n t   o f   b a c k f i l l   o r  embank- 
ment  around  and  above  the  pipe  the  deform- 
a t i ons   shou ld   exceed   the   above   l im i t s ,   t he  
work sha l l   cease   and   t he   Eng ineer   sha l l  be 
n o t i f i e d ,  The Engineer  may t h e n   o r d e r   t h e  
removal  and  replacement o f   t h e   b a c k f i l l  i n  i t s  
e n t i r e t y   o r   i n   p a r t  and may r e q u i r e   a s  a 
c o r r e c t i v e  measure t h a t   t h e   p i p e   b e   s t r u t t e d ,  
e i t h e r   h o r i z o n t a l l y  or v e r t i c a l l y .  The 
C o n t r a c t o r   s h a l l   u n d e r t a k e   t h e   c o r r e c t i v e  
w o r k   r e q u i r e d   e n t i r e l y  a t  h i s  own expense. 

V e h i c u l a r   t r a f f i c  and cons t ruc t i on   equ ipmen t  
will n o t  be a l l o w e d   t o   c r o s s   o v e r   t h e  structure 
u n t i l   t h e   b a c k f i l l  has  been  constructed  and 
compacted t o  a minimum d e p t h   o f   t h r e e  ( 3 )  
f e e t   o v e r   t h e   h i g h e s t   p o i n t   o n   t h e   p i p e ,   o r  
t o  a h e i g h t   s p e c i f i e d   b y   t h e   p i p e   s u p p l i e r  
f o r   t h e   l o a d i n g s   a n t i c i p a t e d .  

The q u a n t i t y  o f  C o r r u g a t e d   S t r u c t u r a l   P l a t e  
Pipe (C.S.P.P.) C u l v e r t s   t o  be  measured f o r  
payment will be  as a lump sum f o r   t r a n s p o r t -  
a t i o n   a n d   i n s t a l l a t i o n   o f   e a c h   i n d i v i d u a l   p i p e  
acceptably   completed i n  acco rdance   w i th   t he  
P l a n s   a n d   S p e c i f i c a t i o n s   o r   a s   d i r e c t e d   b y  
the  Engineer .  

The q u a n t i t i e s  o f  e x c a v a t i o n ,   b a c k f i l l   a n d  
compaction will be  measured f o r  payment i n  
a c c o r d a n c e   w i t h   t h e   a p p r o p r i a t e   i t e m s  i n  t h e  
Un i t  P r i ce   Tab le .  
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9.8.1 . Description 

9.8.2. Materials 

.3 

This item consists  of  excavating, crushing, screening a 
otherwise removing oversize  material from gravel 
or  stone and the loading and placing of the 
material i n  stockpile(s)  or on the road a s  shown 
on the Plans or  as  directed by the Engineer. 

The material will be obtained from sources shown 
on the Plans, except the Engineer may designate 
other sources i f  during the construction  other 
sources  are  located. 

Crushed Gravel - 3/4" Minus 
the material  shall  consist o f  crushed stone  or 
crushed  gravel  of  clean,  hard,  angular  particles 
free from clay lumps, cementation and organic or 
other deleterious material , and shall meet t h e  
fol  l owi ng gradation  requi rements : 

Sieve No. (By Weight) 
Percent Passing 

3/4 “ 100% 
No. 4 40 - 65 
No. 10 25 - 55 
No. 40 10 - 30 
No. 200 3 - 0  

A minimum of 50% of the material retained on the 
No. 4 Sieve shall  have a t   l e a s t  one fractured 
face. 

Screened Gravel - 3" Minus 
The material  consists o f  screened gravel o f  clean, 
hard par t ic les ,  free from clay lumps, cementation 
and organic  or  other  deleterious  material and shal l  
meet the fol  lowing gradation requirement. 

Sieve No. 

3 “ 

No. 4 
No. 200 

Percent Passing 
(By Weight) 

100% 
30 - 70 
3 - 10 

P i t  Run Gravel 
The material  shall  consist of p i t  run  gravel of 
clean, hard par t ic les  free from cementation  and 
organic or other  deleterious  material . Al l over- 
size  material  shall be removed a t  the p i t  o r  on 
the road.  Stones o f  dimensions  exceeding the 
thickness  of the l i f t  i n  which the gravel is spread 
by more than one (1) inch is defined as  oversize 
material;  except  that  material  passing the 3 inch 
sieve will not be classified as  oversize. 
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9.8.3. Construction .1 Clearing and grubbing o f  gravel  deposit( s) and 
quarry  area(s) access roads and stockpi le  si   te(s), 
shal l  conform t o  the  requirements for  Clearing and 
Grubbing, Division 9, Section 1. 

2 Excavation and disposal o f  material  overlaying  the 
gravel  deposit( s) and quarry  area( s) and the con- 
s t ruc t ion   o f  access roads, shal l  be i n  accordance 
with the  requirements f o r  Excavation Common and 
Embankments, Division 9, Sections 2 and 4. 

i n  stockpile(s), approval must be received  from  the 
Engineer. 

(a) For placement o f  gravel on the road, the 
roadbed surface  shall be smooth r i d ing  
and free from  potholes and ruts.  Scari fying 
and blading  shall be performed as directed 
by the Engineer. 

(b) The hauling  shall be uniformly spread over 

.3  Before  gravel can be placed  either on the  road or 

the   w id th   o f   the   t ra f f i c  lanes t o  produce 
uniform compaction. The Contractor  shall 
maintain  the  haulroads a t   h i s  own expense, 

(c) The gravel  shall be dumped  and spread unifor- 
mly on the roadbed surface a t  the  rate 
specified by the Engineer. 

(d) When gravel i s  used t o   b a c k f i l l  subexcavated 
areas, and fo r   back f i l l   mater ia l  around 
culverts,  the  backfi l l   operation will be i n  
accordance with  the requirements f o r  Embank- 
ment, Division 9, Section 4. 

(e) Stockpi le  si te(s)  shal l  be firm and level  
and  be clean o f  al l deleterious  material . 
The stockpile(s)  shall be  shaped  as directed 
by the Engineer and constructed i n  layers  not 
exceeding three (3) feet  i n  depth  over  the 
ent i re   s tockpi le  area. Stockpiles  shall be 
kept  free  of snow and ice  during  the  stockpil ing 
operati on. 

9.8.4. Measurement  The quant i ty  of  CRUSHED, SCREENED and/or P IT  RUN 
GRAVEL t o  be  measured f o r  payment, will be the 
number o f  tons of   mater ia l  produced, loaded and 
placed i n  accordance with  th is  speci f icat ion and 
accepted by the Engineer. 

Measurement f o r  Gravel  Haul. will be in accordance 

Section 9. 
with  the requirements f o r  Gravel Haul, Division 9, 
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9.8.4. Measurement The clearing,  grubbing  and/or s t r ipp ing  o f  gravel 
(Con t ' d)  deposits and stockpi l e   s i t e s  and the  construction 

of access roads wi ll be  measured f o r  payment i n  
accordance with  the appropriate Unit Price  Table 
items. 

The removal o f  snow and i c e  as specif ied i n  A r t i c l e  
9.8.3.3. (e) i s  considered  incidental t o  the 
construction and  no separate measurement for payment 
will be made therefor. 
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9.9.1. Descr ipt ion 

9.9.2. Mate r i a l s  

9.9.3.  Construct ion 

9.9.4.  Measurement 

P h i s  item c o n s i s t s  of  the au thor ized  
hauling o f  material  measured for payment 
under  the c l a s s i f i c a t i o n  o f  grave l .  

Not app l i cab le .  

Not app l i cab le .  

The q u a n t i t y  o f  HAUL t o  be measured for 
payment w i  ll b e  the number of  ton miles 
o f  gravel  haul  acceptably completed, 

The q u a n t i t y  will b e  computed by mul t ip ly-  
i ng  the weight o f  the ma te r i a l  i n  tons  by 
the  haul  distance  measured i n  miles along 
the des igna ted   rou te  between the p o i n t  
o f  loading and the des igna ted  delivery 
poi nt. 

For the purpose of this S p e c i f i c a t i o n ,  
the designated delivery p o i n t   s h a l l  be 
considered  as  the center o f  the p r o j e c t  
mile, except:  

( a )  I f  a s e c t i o n  i s  shorter   than  one 
mi le ,  the designated del ivery 
po in t  will be the center of t h a t  
s e c t i o n .  

( b )  I f  s e c t i o n s  w i t h i n  a p r o j e c t  
mile a r e   t o  be  c o n s t r u c t e d   a t  
va ry ing   r a t e s  of a p p l i c a t i o n ,  t h e  
des igna ted   de l ivery  point will 
be the center of each  such  sect ion 
w i t h i n  the mile. 
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9.10.1. D e s c r i p t i o n  Th is  i t e m  c o n s i s t s  o f  l o a d i n g ,   t r a n s p o r t i n g  
and d i s t r i b u t i n g   w a t e r   r e q u i r e d   f o r   . t h e  
cons t ruc t i on   o f   h ighway  embankment. 

9.10.2. M a t e r i a l s  The Engineer will approve  the  source  o f  
water. 

The w a t e r   s h a l l  be f r e e  f rom  undesirable 
q u a n t i t i e s   o f   o r g a n i c   m a t t e r  and  mineral  
s a l t s .  

9.10.3. Cons t ruc t i on  

9.10.4. Measurement 

Wate r ing   equ ipmen t   sha l l   cons i s t   o f  water- 
t i g h t   t a n k s  mounted  on  adequately  power 
t rucks .  The w a t e r   s h a l l  be a p p l i e d  
through a spray  bar  of such  design  as t o  
p r o v i d e  a un i form  unbroken  spread  o f  
w a t e r   t h e   f u l l   w i d t h   o f   t h e   s p r a y   b a r .  A 
s u i t a b l e   d e v i c e   f o r   p o s i t i v e   s h u t o f f   o f  
t he  spray bar s h a l l   b e  so l o c a t e d   a s   t o  
p e r m i t   c o n t r o l   f r o m   t h e  cab. 

The Engineer will determine  the  quantity 
o f   w a t e r   t o  be applied and t h e   r a t e   o f  
a p p l i c a t i o n .  

The quan t i t y   o f  WATER t o  be  measured 
f o r  payment, will be t h e  number o f  
1,000 g a l l o n   u n i t s  o f  water   acceptable 
loaded,   t ranspor ted and d i s t r i b u t e d .  

Measurement will be made a t   t h e   p o i n t  
o f   d e l i v e r y .  The  volume o f  water will 
be  computed  from t h e  v o l u m e t r i c   c a p a c i t y  
o f   t h e  tank, 
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9.11.1. Description 

9.11.2. Materials 

T h i s  item  consists of constructing a protective 
covering  of sacked soi l -cement o r  approved stones 
w i t h  o r  without  mortar, on  an earth bed or  granular 
filter blanket i n  accordance w i t h  these specifica- 
tions. Rip-rap shall  be constructed a t  the 
locations and i n  conformity w i t h  the lines, grades 
and dimensions shown on the Plans  or as designated 
by the Engineer, 

The Contractor shall supply al l materials, 

Stone R i  p-Rap: Rip-rap materials shall be o f  
approved quality and shall consist  of sound, hard 
and dense stones, boulders or  quarry  rocks resistant 
t o  the action o f  a i r  and water and free from seams. 
cracks or other  structural  defects. 

a)  Hand-placed rip-rap material  fop  corrugated 
metal p ipe  culverts,  ditch  blocks and d i tch  
checks shall  consist  of  stones, boulders o r  
quarry rocks having  dimensions of not less 
than six (6) inches i n  any one direction. 

b) Rip-rap materials  for  corrugated  structural 
p la te  culverts , bridges, and channel bank 
protection  shall  consist of stones,boulders 
o r  quarry  rocks meeting the requirements f o r  
"Heavy R i  p-rap) , 

HEAVY RIP-RAP 

Weight of  Stones ( l b s )  Percentage 
800 - 1,200 40 - 60 
400 - 800 20 - 40 
50 - 400 10 - 30 

Under 50 0 

or meeting the requirements f o r  ."Armour Rip-Rap". 

ARMOUR RIP-RAP 

- Weight of  Stones ( lb s )  Percentage 

1,200 - 2,000 60 - 70 
400 - 1,200 20 - 30 
200 - 400 10 = 20 

Under 200 - 
F i  1 ter blanket material shall  be approved by the 
Engi neer . 
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9.11.2. Materials Send for mortar  shall conform t o  the  latest  C.S.A. 
(Cont’ d)  'Specifications  for Aggregate f o r  Masonry Mortar A 

82,56 unless otherwi se instructed by the Engineer. 

- 

Cement fo r  mortar  shall be Portland Cement conforming- 
t o  the l a tes t  C.S.A. Specification A5, (Type 1) 
unless  otherwise  specified i n  Division 1, Section 1. 

.2 Sacked Soil-Cement Rip-Ra 
a)  The soi l   mater ia l  shall consist  of a sand and/or 

gravel f rom source selected by the Engineer. 

b) Sacks shall be manufactured f r o m  minimum 10 ounce 
burlap and shall be approximately 20 inches by 36 
inches measured inside  the seams when the sack i s -  
l a i d  f l a t .  The capacity o f  each  sack shal l  be 
approximately 1 2 5 .  cubic  feet. 

c) The  cement shal l  be Portland Cement conforming t o  
the  latest  C.S.A. Specification A5, Type 1. 

9.11.3. Construction .1 Preparation o f  Foundation 
a) Hand-Placed Rip aced R i  -Rap: Aprons  and slopes t o  be rip- 

rapped shall be excavated as  shown on the  plans  or 
as directed by the Engi neer t o  provide adequate 

foundation bed shal l  be f ine  graded t o  form a 
uniform and  even surface. Depressions shal l  be 
f i l l e d  and thoroughly compacted. 

foundation upon which the ri p-rap shal l  rest. The 

b) Hand-Placed Grouted Rip-Rap: Preparation o f  
foundation  shall be performed as .1 (a) above. 

e) Random R i  -Rap : If required, a shelf or ledge shall be excavated t o  permi t dumping o f   t he  stones 

d) Sacked Soil-Cement Rip-Rap: Prep aration o f  founda- 
t ion  shal l  be performed as .1 (a ) above. 

e) F i l t e r  Blanket: F i l t e r  blankets  shall be  construc 
ted  at   locat ions shown  on the Plans o r  where 
directed by the Engineer, and t o  the l ines  and - 
grades as staked by the Engineer. 

Placing Rip-Rap:  Stones shal l  be placed by 
hand t o  cover the  required  length,  width and 
thickness. Stones shal l  be firmly bedded i n t o  
the  slopes and against  adjoining stones wi th  
spalls used t o  fill the voids. The larger stones 

dimension o f  the stones shal l  be perpendicular to- 
the slope,  unless such dimension i s  greater than 
the  specified  thickness  of  the  rip-rap. 

shal l  be placed i n  the bottom rows. The largest 
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9.11.3. Construction .2 Placing(Cont'd) 
(Cont'd) b) Hand-Placed Grouted.  Rip-Rap: The stones shall 

be placed as specified i n  .2(a) above.  The 
surface o f  the stones shall be thoroughly wetted 
before  applying  the mortar. The  spaces  between 
the stones shall be fi 1 led  with cement. mortar with 
the  outer faces o f  the stones l e f t  exposed.  The 
mortar  shal l be  composed o f  one (1) part  Portland 
Cement  and three (3) parts o f  sand, o f  such 
consistency that it can  be placed with a mason's 
trowel. After completing the  grouting,  the 
exposed surfaces o f  the stones shall be thoroughly 
brushed t o  remove the cement mortar. The outer 
stones shall  project two (2) t o  four (4) inches 
above the grouted  surface. 

Grouted rip-rap shall be cured using  curing 
compounds, burlap, a blanket o f  earth  kept wet 
fo r  seventy-two (72) hours, or  by sprinkling with 
a f ine spray every two (2) hours during  the day- 
time fo r  a period o f  three (3) days. 

c)  Random  Rip-Rap:  Random rip-rap  shall be dumped 
onto the  surface t o  be rip-rapped and suff ic ient  
hand and/or machine  work shall be performed t o  
produce a uniform depth and surface o f  the 
Fi  ni shed rip-rap. 

designate the amount of cement t o  be  used i n  the 
preparation o f  the soil-cement mixture. The soi l 

d)  Sacked Soil-Cement Rip-Rap:  The Engineer will 

and' cement shall be dry mixed i n  a manner  which, 
in the  opinion o f  the Engineer, i s  acceptable for 
uniformly  distributing  the cement throughout the 
soi l .  Each- burlap sack shall be f i l l e d   w i t h  
approximately one (1 cubic foot o f  soil-cement 
mixture and securely t i e d  a t  the  tap i n  a manner 
meeting with  the acceptance o f  the Engineer. I f  
the sacks are  not  to be immediately placed in to  
their  f inal  posit ion, they shall be kept dry. 
Upon placing  into  the work,  each  sack shall be 
packed in to  conformance with  the prepared base 
and adjacent sacks already i n  place. Additional 
courses o f  sacks shall be placed t o  obtain  the 
required depth within the area staked o r  

the summer the sacks shall then be thoroughly 
soaked with a gentle spray o f  water and kept moist 
fo r  twenty-four (24) hours by sprinkling, 
covering  with  moist  earth  or  other approved means 

When placing sacked soi l -cement rip-rap  during 
the summer months the  Contractor may wet mix the '  
soil-cement mixture  providing  the f i l l e d  sacks 

designated by the Engineer. If being  placed i n  

are immediately placed into  the work  and kept I 
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9.11.3. Construction 
(Cont ' d) 

moist f o r  a period o f  twenty-four (24) hours, 

The quantity o f  ri p-rap which w i  ll be measured f o r  
payment shall  be the number o f  cubic yards o f  rip- 
rap o f  the types specified i n  Division 1, Section 1 
and provided f o r  i n  the Unit  Price Table, that have 
been accepted i n  the completed work by the Engineer., 
The measurement will be based on the volume of r ip-  
rap in its final  position. 

Pa addition the following  related work items will 
be measured for payment: 

.1 The supply and transportation  of  soil  material 
for the sacked soil-cement will , fo r  the purpose 
o f  payment, be measured a s  PIT RUN GRAVEL and 
HAUL OF PIT RUN GRAVEL. 

.2 The supply and transportation o f  fi l ter  blanket 
material w i  ll f o r  the purpose of payment, be 
measured as PIT RUN GRAVEL and HAUL OF PIT RUN 
GRAVEL . 

. 3  The transportation o f  stone rip-rap material 
will for the purpose of payment, be measured 
as HAUL OF PIT RUN GRAVEL. 

.4 Portland Cement  f o r  sacked soil-cement  rip-rap 
will be measured as the number o f  80 pound 
bags of cement acceptably supplied, delivered 
and i ncorporated in to  the soil-cement  mixture. 

Al l other work and materials requi red  for  acceptably 
completing the rip-rap installations w i t h  filter 
blankets where directed, wi ll not be measured separa 

to the work measurements outlined above. 
tely fo r  payment but will be considered incidental 
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9.12.1. Descr ipt ion 

9.12.2 Mate r i a l s  

9.12.3. Construction 

This item c o n s i s t s  o f  the removal and 
disposal   of  snow and i c e  from  excavation 
and/or embankment a reas  on the highway 
right-of-way in p repa ra t ion   fo r  winter 
cons t ruc t ion .  

N o t  appl icable .  

. 1  Removal of Snow and I c e  

. 2  

a )  Snow and i c e   s h a l l  b e  removed from 
a l l  right-of-way  excavation and 
embankment a r e a s   p r i o r   t o  commence- 
ment o f  winter cons t ruc t ion  i n  
such  areas and they  s h a l l  be kept  
free o f  snow while construction 
i s  underway. 

b) Snow s h a l l  be windrowed  along the 
edge  of  the  right-of-way i n  such 
a manner a s   t o   a v o i d  damage t o  
ad jo in ing  trees. 

Snow and I ce  Removal Equipment 

The Snow and  Ice  Removal E q u i p m e n t  s h a l l  
cons i s t   o f  a c r a w l e r   t r a c t o r  o f  minimum 101 
net flywheel horse power  and equ ipped  w i t h  
a dozer b l a d e .  T h e  b l ade   sha l l  be equ ipped  
w i t h  two he igh t  a d j u s t a b l e .  mushroom -type.- 
shoes o f  a d e s i g n  approved by the Engineer. 

T h e  Snow and I c e  Removal Equipment  sha l l  
be equ ipped  w i t h  an  approved time record- 
i n g  device which accu ra t e ly  records the 
number of  hours the machine.  i s  i n  oper- 
a t i o n .  

f t  will be the C o n t r a c t o r ' s   r e s p o n s i b i l i t y  
t o  ensure t h a t  the device  is proper ly  
mounted  and ma in ta ined ,   t ha t  the c a r d s   a r e  
a c c u r a t e l y  i d e n t i f i e d  a s   t o   d a t e  and s h i f t ,  
and  t o  d a i l y  deliver s a i d   c a r d s   t o  the 
Eng i  neer. 

The Engineer will record  the number o f  
opera t ing   hours   for  the machine  and  both 
the Engineer and the Contractor  will c e r t i f y  
d a i l y   t h a t  such reco rds   a r e   co r rec t .  
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The q u a n t i t y  s f  SNOW AND ICE REMOVAL 
as specified i n  paragraph 9.12.2.1 t o  
be measured for  payment, will be the 
number o f  approved  hours the Snow and 
I ce  Removal E q u i p m e n t  i s  operated re- 
moving snow and ice  on the right-of-way. 

Any required removal o f  snow and i c e  
from  borrow a r e a s  or o t h e r   a r e a s   o u t -  
s i d e  t h e  highway right-of-way will n o t  
be measured separately for payment b u t  
will be cons ide red   i nc iden ta l   t o  the 
cons t ruc t ion  under  o t h e r  U n i t  P r i c e  
f a b l e  items. 
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Article I 

These Articles of Agreement made in  duplicate  this day 

of 19 

Between 

Her Majesty  the Queen,in right of  Canada (referred  to in  the documents 
forming the contract as  "Her Majesty") represented by the  Minister of 
Public Works (referred  to  in the documents forming the contract as "the 
Minister") 

and 

(referred to  in  the documents forming the contract as the  "Contractor") 

Witness that Her Majesty and the Contractor convenant and agree as 
follows: 

The Contractor wi l l  between the  date of these Articles of  Agreement  and 

in  a careful and workmanlike manner execute the  following work; 

which work is more particularly described in the documents that are 
attached hereto, entitled "Plans and Specifications" and marked "A" 
(referred  to in  the documents forming the contract as the "Plans and 
Specifications") at  the place and in  the manner therein set out. 

DPW 352 (REV. 3/70) 7 5 3 0 - 2 1 - 0 2 9 - 2 1 6 8  
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Article II (1) Her  Majesty will pay to the Contractor as consideration for the  execution 
of the portion of the work to which  the fixed price  arrangement is appli- 
cable the sum of $ (subject to any additions 
or deductions  provided for in these  Articles, the General  Conditions, the 
Terms of Payment,  or the Labour Conditions except  any addition or 
deduction  which is expressly  stated to be  applicable only to a unit price 
arrangement), at  the times  and in the  manner set out or referred to  in the 
document that is attached  hereto entitled "Terms of Payment"  and  marked 
"B" (referred to in the  documents forming  the  contract as the "Terms of 
Payment"). 

(2) (a)  Her  Majesty will pay to the  Contractor as consideration for the 
execution  of the portion of  the work to which  the unit price  arrangement 
is applicable a sum  equal to the  number of units of measurement of 
each  class of  labour, plant or material  actually  performed, used  or 
supplied by the  Contractor in the  execution of the work as measured by 
the Engineer  and set out in the  Engineer's Final  Certificate of 
Measurement multiplied by the  price for each  such unit of measurement 
as set out in the Unit Price Table as added to or  amended in accordance 
with paragraphs (b), (c) and (d) of this Article or as, in a proper case, 
determined in accordance with paragraphs (e) of this Article (such  sum 
being  subject to any additions  or  deductions  provided for in the  General 
Conditions,  Terms of Payment,  Labour  Conditions,  except  any addition 
or  deduction  which is  expressly  stated to be  applicable only to a fixed 
price  arrangement) at  the times  and in the manner set out or  referred to 
in the  document that is  attached  hereto entitled "Terms of payment"  and 
marked "B" (referred to  in the documents forming the  contract as the 
"Terms of Payment"). 

(b)The Engineer  and the  Contractor may by agreement in writing add to the 
Unit Price  Table  classes of labour,  plant  or  material  together with units 
of measurement,  prices  per unit and  estimated quantities  therefor where 
any  labour, plant or  material which will be included in the  Engineer's 
Final Certificate of Measurement is  not included in any class of  labour, 
plant  or  material set out in the Unit Price  Table. 

(c)The Engineer  and the  Contractor may by agreement in writing amend 
the  price per unit set out in the Unit Price  Table for class of labour, 
plant or material  included  therein where  an  estimated quantity is set 
out therein for that class of  labour,  plant  or  material, if the Engineer's 
Final  Certificate of Measurement  shows  or will show that the total 
quantity of that class of labour,  plant  or  material  performed, used  or 
supplied by  the  Contractor in executing the work  is  less  than 75% of 
that estimated quantity. This  provision  applies only to those individual 
items set out in the Unit Price  Table  each of which has a total tendered 
amount  greater than 5% of the total contract tendered  amount. 

(d)The Engineer  and the  Contractor may by agreement in writing amend 
the  price per unit set out in the Unit Price  Table for a class of labour, 
plant  or  material  included  therein where  an  estimated quantity is set out 
therein for that class of labour, plant or  material by establishing a price 
per unit  for units of that class of  labour,  plant,  or  material,  performed, 
used or  supplied by  the  Contractor in executing  the work which are in 
excess of 125% of that estimated quantity. This provision applies only 
to those individual items set out in the Unit Price  Table  each of which 
has a total amount  payable, for units used or  supplied a t  the tendered 
unit price,  greater  than 5% of the total contract tendered  amount. 
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Article II (Cont'd) (e) Where the Engineer and the Contractor do not agree as contemplated in 
paragraphs (b),  (c) and (d) of this  Article  the Engineer shall determine 
the  class of and the  unit of  measurement of the labour, plant or material 
involved and the price per unit therefor shall be determined in accor- 
dance with  section 46 of the General Conditions. 

(f) For the information and guidance of the Contractor and the persons 
administering  the contract on behalf of Her Majesty,  but not so as to  
constitute a  warranty,  representation or undertaking of any nature, either 
by Her Majesty to  the Contractor or by the Contractor to Her Majesty, it 
is estimated that the total amount payable by Her Majesty to  the 
Contractor  for  the portion of the work to  which  the  unit  price arrangement 
is applicable w i l l  not exceed $ 

(3) Subsection (1) of this  Article  is not applicable where the  unit  price 
arrangement applies  to  the whole of the work. 

(4) Subsection (2) of this  Article  is not applicable where the  fixed  price 
arrangement applies to  the whole of the work. 

Article III (1) Subject to  subsections (2) and (3) of this  Article,  the document attached 
hereto, entitled "General Conditions" and marked "C" (referred to  in the 
documents forming the contract as the "General Conditions"),  the docu- 
ment attached  hereto entitled "Labour Conditions" and  marked "D" 
(referred  to  in  the documents forming the contract as the "Labour 
Conditions"),  the document attached hereto and entitled "Insurance 
Schedule" and  marked "E" (referred to  in  the documents forming the 
contract as the "Insurance Schedule"), the "Plans and Specifications". 
the "Terms of Payment"  and these  Articles of Agreement all form part of 
the contract between Her Majesty and the Contractor. 

(2) Any of the  provision of these Articles,  the Terms of Payment and the 
General Conditions  which are expressly stated  to be applicable  only  to a 
unit  price arrangement are not applicable  to the  whole or to  the  portion of 
the work to  which  the  fixed  price arrangement is  applicable. 

(3) Any of the  provisions  of these Articles,  the Terms of Payment and the 
General Conditions  which are  expressly  stated to  be  applicable  only  to a 
fixed  price arrangement are not applicable to  the  whole or to  the  portion of 
the work to  which  the  unit  price arrangement i s  applicable. 
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Article IV The  amount of $ , that has  been deposited with 
the  Minister  by  the Contractor as a security deposit  for the due fulfilment 
of the contract w i l l  be dealt  with in accordance with  the  provisions 
concerning security deposit in the General Conditions. 

The Contractor has furnished and  Her Majesty accepts a Performance Bond, 
(insert  details - name of Company,  amount, date, etc.) 

and a Labour  and Material Payment  Bond, (insert  details - name of 
Company,  amount, date, etc.) 

with respect to the  execution of the work by the Contractor, which bond or 
bonds shall operate according to  their tenor. The Contractor shall post on 
the site of the work a notice  that a Labour and Material Payment  Bond i s  in 
force together with  the name and address of the surety thereunder, 
definition of those persons protected thereunder and an outline of the 
procedure for submitting a claim thereunder. 

Article V For a l l  purposes of or incidental  to the  contract, the Contractor's address 
shall be deemed to be: 
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Article VI (1) Her Majesty and the Contractor agree that  the  following  table i s  the  Unit 
Price Table for the purposes of the contract: 

Column 1 Column 2 Column 3 Column 4 

Class of labour Unit  of Price per Estimated 
plant or material Measurement Unit quantity 

(2) The Unit Price Table set out  in subsection (1) designates the  portion of 
the work to  which  the  unit  price arrangement i s  applicable. 

(3) The portion of the work which does not fall  within subsection (2) of this 
Article i s  the  portion of the work to  which  the  fixed  price arrangement i s  
applicable. 
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DEPUTY MINISTER 7 
(Name  to  be  printed or stamped) t DEPUTY MINISTER 

in  the  presence of J 
WITNESS 

and  countersigned by 

SECRETARY 1 
(Name to  be  printed or stamped) t SECRETARY 

in  the  presence of J 
Witness 

SEALED,  ATTESTED TO AND DELIVERED  on  the  day of 19 

on  behalf of 
(Name of Contractor) 

by 

(Name and Status  of Authorized  Signing  Officer  in  block  letters)  SIGNATURE OF AUTHORIZED  SIGNING  OFFICER 

Seal of 
Company 

(Name  and Status of  Authorized  Signing  Officer  in  block letters) SIGNATURE O F  AUTHORIZED SIGNING OFFICER 

SEALED,  ATTESTED  TO AND DELIVERED  on  the  day of 19 

on  behalf of by- 
(Name of Contractor) 

in  the  presence of-------------------------- 
WITNESS TO  SIGNATURE O F  Sea l  

SICNATURE OF PARTNER OR SOLE OWNER 

(Name  of Person signing in right  hand  column) 

in the   p resence  of 
WITNESS TO  SIGNATURE O F  Se a1 

SIGNATURE O F  PARTNER 

J 

(Name  of  Person signing in  right  hand  column) 

N.B. The  attention of the  Contractor is drawn to  the  following  Statutory  provision: 

“It is a term of every  contract  providing  for  the  payment of any money by Her  Majesty  that  payment  thereunderis  sub- 
ject to there  being an appropriation for the  particular  service  for  the fiscal year  in  which  any  commitment  thereunder 
would  come  in  course of payment.”  (Section 38, Financial  Administration  Act, R.S.C. 1952, c.116) 
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This document is the document referred to  as  "Terms of Payment" and 

marked "B" i n the  Articles of Agreement entered into on the 

day of 19 , between Her Majesty the Queen  and 

ING ONLY 
Signatures Minister 

Contractor 

Amount Payable - General 1. Her Majesty w i l l  pay to  the Contractor at  the  times and in  the manner 
hereinafter  set out the amount  by which 

(a) the aggregate of the amounts described in  section 2 of the Terms of 
payment exceeds 

(b)  the aggregate of the amounts described in  section 3 of the Terms of 
Payment 

and the Contractor wi l l  accept  the payment as ful l  consideration  for every- 
thing  furnished and  done  by him in respect of the work. 

Amounts Payable to  the 
Contractor 

2. ( 1 )  the amounts referred to  in paragraph (a) of section 1 of the Terms of 
Payment are: 

(a)  the amount set out in  Article II of the  Articles of Agreement; 

(b) the amount, if any, payable to  the Contractor pursuant to  section 12 
of the General Conditions  relating  to unexpected soil  conditions, 
neglect or delay; 

(c)  the amount, i f  any, payable to  the Contractor on account of a sus- 
pension of work pursuant to  section 18 of the General Conditions; 

(d)  the amount, if any, payable to  the Contractor pursuant to  section 37 
of the General Conditions  relating  to work not required to  be done 
under the  contract but  done by the Contractor under order of the 
Engineer ; 

(e) the amount, i f  any, payable to  the Contractor by reason of an order  or 
change pursuant to  section 38 of the General Conditions; and 

( f )  the amount, if any, payable to  the Contractor pursuant to  section 39 
of the General Conditions  relating  to cooperation with other 
contracting persons and  workmen. 

(2) Paragraph (e) of subsection (1) is applicable  only to a fixed  price 
arrangement. 
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Amounts Payable to  3. ( 1 )  The amounts referred to   in  paragraph (b) of section 1 of  the Terms of 
Her Majesty Payment are: 

(a)  the amount, if any, which  the  Contractor  is  liable  to pay to Her 
Majesty  pursuant to  section 14 of the  General  Conditions  relating  to 
damage to Her  Majesty's  material,  plant and real  property; 

(b) in  the event of delay  in  completing  the  work  the amount payable to  
Her Majesty  pursuant to  section  15 of the  General  Conditions; 

(c)  the amount, if any, paid  by  Her  Majesty  in  satisfaction  of  obligations 
of  the  Contractor or  a subcontractor  pursuant to  section 21 of the 
General  Conditions or pursuant to  the Labour Conditions; 

(d)  the amount, if any, payable  by  the  Contractor  to Her Majesty 
pursuant to  section 36 of the  General  Conditions  relating  to  matters 
done by  Her  Majesty  which  the  Contractor  refused or fai led  to do; 

(e)  the amount, if any,  by  which  the  cost of the  work  to  the  Contractor 
was decreased  by  reason of dispensations or  changes  pursuant to 
section 38 of  the  General  Conditions;  and 

( f )  the amount referred t o   i n  subsection (1 )  of section 43 of  the  General 
Conditions  relating  to  municipal  permits  if  the  Contractor  is  in 
breach of subsection (3) of the  said  section. 

(2) Paragraph (e) of subsection ( 1 )  is  applicable  only  to a fixed  price 
arrangement. 

Time of Payment 4. (1 ) For the purposes of  this  section "Payment Period" means an interval 
of  thirty  days or such other interval  as  the  Contractor  and  the 
Engineer  agree upon. 

) The Contractor  shall upon the  expiration of a Payment Period deliver 
to  the Engineer  a Progress Claim  in  writing  and  shall  describe  therein 
any  portion of the  work  completed and any  materials  delivered  to  the 
site  of  the  work  but not incorporated  into  the  work  during  the 
Payment Period in  respect of which  the Progress Claim  is made. 

(3) Within 14 days of receipt  by  the Engineer of  the Progress Claim  the 
Engineer shall  inspect  the  portion of the  work and the  material 
described  therein and shall  issue a Progress Report, which may take 
the form  of an endorsement on the Progress Claim,  indicating  the 
value of the  portion  of  the  work and the  materials  described  in  the 
Progress Claim  which meet with  his  satisfaction and which,  in  the 
opinion,  have  been  completed or delivered  in  accordance  with  the 
contract and which  are  not  included  in  any  other Progress Report. 

(4)  Thirty  days after the  expiration of the  fourteen  days  referred  to  in 
subsection (3) and i f   the Contractor  has made and delivered  to  the 
Engineer his Statutory  Declaration  deposing  to  the  fact  that as at 
the  date of the  immediately  preceding Progress Claim, if any, a l l   h is  
lawful  obligations  to  subcontractors, workmen and  suppliers  of 
material  in  respect of the  work  are  fully  discharged, an amount equal 
t o  95% of the  value of the  work and materials  as shown in  the 
Progress Report shall become due and  be  payable  by Her Majesty to 
the  Contractor  but  where a Labour and Material Payment Bond has not 
been  furnished  by  the  Contractor,  the amount payable under this sub- 
section  shall  be an amount equal t o  90% of  the  value of the  work  and 
materials as shown in  the Progress Report. 
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Time of Payment (Cont'd)  (5)  Upon  the  expiration  of 60 days  from  the  date  of  issuance of an 
Interim  Certificate of Completion under subsection (2) of  section 40 
of the  General Conditions and if the  Contractor  has made and 

fact  that  all  his  lawful  obligations  to  subcontractors, workmen and 
suppliers of material  in  respect  of  the  work  are  fully  discharged,  the 
amount described  in  section 1 of the Terms of Payment less  the 
aggregate  of 

delivered  to  the Engineer his Statutory  Declaration  deposing  to  the 

(a)  a l l  payments made pursuant to  subsection (4); 

(b)  an amount equal t o  double  the  cost  to  Her  Majesty of completing  the 
items and doing  the  things  described  in  the  Interim  Certificate  of 
Completion  which,  in  the  opinion of the Engineer, are  brought  about 
by  defects  and  faults  in  the  work; and 

(c )  an amount equal to  the  cost to Her  Majesty  of  completing  the  items 
and  doing  the  things  described  in  the  Interim  Certificate  of 
Completion other than  items or things  to  which paragraph (b) applies; 

shall become due and be  payable  by  Her  Majesty  to  the  Contractor. 

(6) Upon  the  expiration of 60 days from the  date  of  issuance  of a Final 
Certificateof  Completionunder  subsection ( 1 )  of section 40 of the 
General  Conditions and if  the  Contractor has made and  delivered  to 
the Engineer his Statutory  Declaration  deposing to  the  fact   that   a l l  
his  lawful  obligations and lawful  claims  against him, arising  out  of 
the  execution of the  work,  have  been  discharged and satisfied,  the 
amount described in  section 1 of the Terms of Payment less  the 
aggregate of 

(a)  al l  payments made pursuant to  subsection (4); and 

(b)  a l l  payments made pursuant t o  subsection (5); 

shall become due and be  payable  by  Her  Majesty  to  the  Contractor. 

Progress Report and Payment 5. Neither a Progress Report nor a  payment by  Her  Majesty  pursuant to   the 
thereunder not binding on Terms of Payment shall  be  construed  as  evidence  that  the work, material or 
Her  Majesty  any  part  thereof i s  complete, is  satisfactory or is   in  accordance with  the 

contract. 

Delay in Making Payment 6. Delay  by  Her  Majesty  in  making payment  when it becomes due and i s  
payable  pursuant t o  the Terms of Payment shall  be deemed not t o  be a breach 
of the  contract  by  Her  Majesty but such  delay  shall,  if  the payment involved 
i s  payable  pursuant to  subsection (4) of section 4 of  the Terms of Payment 
and if the  delay  continues  for more than 15 days,  entitle  the  Contractor t o  
interest on the amount overdue and Her Majesty w i l l ,  when making payment 
of  the amount overdue, pay to  the  Contractor  interest on the amount overdue, 
calculated  for  the  period of the  said  delay  at 1 1/2% plus  the average accepted 
tender  rate  of Government of Canada three-month treasury  bills, as announced 
each  week by the Bank of Canada on behalf of the  Minister of Finance,  which 
rate  shall be that  which  is announced immediately  preceding the date on 
which payment was originally due the  Contractor. 
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Right of Set-off 7. (1) Without restricting any right of set-off given or implied by law, 
Her Majesty may set-off  against any  amount payable to  the Con- 
tractor under the  contract, any amount payable to Her Majesty by 
the Contractor under this contract or under any current  contract and 
without  restricting the generality of the foregoing Her Majesty may 
when making payment pursuant to  section 4 of the Terms of Payment 
deduct from the amount payable any amount which is then payable 
to Her Majesty by the Contractor under the  contract or which, by 
virtue of the  right of set-off, may be retained by Her Majesty. 

( 2 )  For the purposes of this  section "current contract" means; 

(a) a contract between Her Majesty and the Contractor under which  the 
Contractor has an undischarged obligation  to perform or supply 
work, labour or materials, or 

(b) a contract between Her Majesty and the Contractor in respect of 
which Her Majesty has since  the date on which these Articles  of 
Agreement  were made exercised the  right to  take the work, the 
subject of that  contract, out of the  Contractor's hands. 

Payment in Event of 8. In the event that the  contract i s  terminated pursuant to  section 19 of the 
Termination General Conditions Her Majesty wi l l  as soon as is  practicable under the 

circumstances pay to  the Contractor the amount, i f  any, payable to  the 
Contractor pursuant to  that  section. 
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