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INTRODUCTION 

This  Final  Design,  covering  Mile 490 .0  to 4 9 5 . 0  is the  first 

design  submission  for  this  section of the  proposed  Mackenzie 

Highway. 

The  alignment  for  this  section  is  the  alignment  recommended by 

Department  of  Public  Works  in  the  Final  Alignment  Recommendation, 

Mackenzie  Highway, Mile 490 to 4 9 5 ,  submitted  in  September,  1974. 

The  reader  should  note  that  this  report  forms only part Of the 

total  design  submission.  The  major  portion  is  contained in a 

separate  plan form. 
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CHAPTER I - DESIGN COMMENTS 

1. Alignment 

Horizontal 

The  horizontal  alignment  is  presented  in  the  "Final 

Alignment  Recommendation  Mackenzie  Highway  Mile  490 

to  495"  submitted  in  September  1974. 

The  rationale  for  the  route  selections  are  outlined 

in  that  report. 

Further  minor  alignment  revisions  will  be  investigated 

prior  to  construction.  Their  purpose  will  be  to  flatten 

the 5’ curve  north  of  the  crossing  and  to  eliminate or 

minimize  the  cut  at  Mile  491.5  by  shifting  the  alignment 

slightly  to  the  east.  These  changes  would not  result  in 

a  major  change  in  bridge  location. 

The  other  possible  revision  to  the  alignment to be  in- 

vestigated  prior  to  construction is in  the  vicinity of 

Mile  493. An improvement  to  the  vertical  alignment  may 

be  obtained  by  shifting  the  horizontal  alignment 200 to 

300 feet  to  the  east  of  this  location. 

We  may  also  wish  to  investigate  again  the  possibility of 

crossing  further  downstream  in  the  vicinity of the or- 

iginally  proposed  bridge  site  which  we  believe  is a 

better  site  from  an  engineering  viewpoint. That would 

however,  encroach  more  on  the  flood  plains which may  be 

environmentally  undesirable. 
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Vertical 

The  Blackwater  River  bridge  elevation is in  accordance 

with  the  Hydrology  Consultant's  recommendations  and 

provides  three  feet  clearance  above  estimated  high 

water  due  to  Mackenzie  River  ice  jams. 

The  approach  fill  to  the  north of the  proposed  bridge 

is  approximately 10 feet  below  estimated  high  water. 

This  will  result  in  occasional  road  closures  during 

spring  breakup  but  the  closure  would  approximately 

coincide  with  the  spring  breakup  closing of the 

Camsell  Bend  crossing. 

The  vertical  alignment  from  Mile 4 9 3  to 494 is subject 

to  revision  pending  further  geotechnical  investigations 

prior  to  construction. 

The  design  meets 6 0  m.p.h.  design speed  except  for  the 

858 grade  between  Mile 4 9 3  and 494  and the  crest ver- 

tical  curve  at  Mile 4 9 3 . 7 .  This  curve  is  designed for  

50 m.p.h. to  reduce  excavation  in  potentially  poor  soil. 

2. Drainage 

The  Blackwater  River  is  the  only  major  crossing  in 

this  section. 

The  largest  'culverts  required  are 6 0  inch  diameter  cor- 

rugated  structural  plate  pipe. 

3. Soils 

Additional  geotechnical  information  will  be  obtained 

for  Mile 4 9 0 . 6  to 491.6 and  for  Mile 4 9 3 . 0  to 4 9 3 . 8  
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prior  to  construction.  Further  geotechnical  informa- 

tion  at  the  bridge  site  will  also  be  obtained. 

The  requirement  for  ditch  protection  based  on  Appendix 

"A"  Special  Ditch  Treatment  Amended  June 1974 is  in- 

dicated on the  plan  profile  sheets. 

4 .  Borrow 

Material  for  the  embankment  south  of  the  Blackwater  River 

will  come  from  right-of-way  cuts  widened  as  required.  Ac- 

tual  widening  will  be  determined  when  field  cross-sections 

are  available. 

To  the  north  of  the  river  the  embankment  material  will  be 

obtained  from  one  large  right-of-way  cut at Mile 493.5 

and  from  a  borrow  pit at Mile 495.0. 

The  right-of-way  cut  will  yield  approximately 369,000 

cubic  yards.  The  geotechnical logs show  the  material  to 

be  low  to  medium  plastic  silty  clay  with  low  ice  content 

and  moisture  content  roughly  at  the  plastic  limit of the 

clay.  The  design  width  of  the  ditches  in  this cut  is 12 

feet.  Depending on  the  quality  of  the  material  actually 

uncovered  during  construction,  these  ditches  may  be 

widened  to  obtain  more  material  and  hence  reduce  borrow 

quantity  requirements. 

The  borrow  pit,  which  also  will  be  used  for  the  construc- 

tion  of  the  section  north of Mile 495, will  be  enlarged 

to  provide  the  approximately 120,000 cubic  yards  re- 

quired. 
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The p i t  w i l l  be  deepened  and  expanded away from t h e  

highway. 

Usable  volume 

S t r ipp ing  

Cleared   a rea  

220 ,000  c u b i c   y a r d s  

16 ,000  cub ic   ya rds  

9 .6  acres 

This  p i t  w a s  d r i l l e d   d u r i n g  the  w i n t e r  of 1975, The 

material consis ts  of medium t o  h i g h l y   p l a s t i c   s i l t y  

c l ay .  The ice' con ten t  is l o w  and t h e   m o i s t u r e   c o n t e n t  

i s  a t  o r  below t h e   p l a s t i c  l i m i t .  
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SPECIAL TREATMENT FOR DITCHES 

Roadway and off take  di tches  are often  necessary  elements 

i n  highway design  and  construction. These di tches   require  

the  removal of the  vegetative  cover from the i r   respec t ive  

areas, thus  increasing  the  potential   for  scour erosion- 

This   scour   erosion  in  highway ditches is dependent upon 

numerous factors  including  discharge,  channel gradient, 

sediment i n  water, soil character is t ics   such as grain s ize ,  

density,  organic  binder,  cementation and ice content. 

Some methods used i n  highway construction t o  cont ro l  o r  prevent 

scour  erosion are: blanketing t h e  d i tch   f loors  w i t h  stable, 

free-draining  granular materials, reducing the ef fec t ive  ditch 

gradient by constructing a series properly  spaced ditch checks 

on the   di tch  f loor   and by diver t ing run-off  water o u t  of the ditch 

onto n a t u r a l  vegetation by using  ditch blocks- 

Design  equations  exist for open  channel  flow,  which. relate flow 

veloc i ty  t o  t h e  gradient  and cross-sectional  configuration of the 

channel. The Manning formula, is such an equation and is commonly 

employed for open channel  flow  calculations. T h e  formula. is as 

follows: 

V= (1.486/n) R2/3 S1/z (I) 
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where V=velocity of water, in feet  per  second 

R=hydraulic  radius  (water  area  divided by 

wetted  perimeter) 

S=slope  of  channel  gradient,  in  feet  per foot, 

n=Coefficient of Roughness  (Manning's "no”) 

One of the  principles  followed  in  designing the  Mackenzie 

Highway was to avoid  excavation  in  permafrost  wherever  and 

whenever possible.  Therefore, t he  use of standard engineering 

texts  for use in non-permafrost  areas was considered  applicable 

for  deriving  ditch  lining  and  ditch  check  spacing charts for  

the  Mackenzie  Highway, 

When cuts  through  ice-rich  permafrost  areas  are  unavoidable 

it is intended to sub  cut  and  back  fill with a sufficient depth 

of ice-free  material,  which  would  provide soil conditions 

similar  to  non  permafrost areas. 

The Handbook of  Steel  Drainage and Highway Construction 

Products,  second  Edition,  1971,  lists l i m i t i n g  Velocities 

for non erosion of channels. The following tabulated 'Manning's 

"n" and  limiting  velocities  for  the general soil ' types found 

on the Mackenzie  Highway  right-of-way are excerpts from this 

Handbook 



TABLE 1 

Material  

Fine sand 

S i l t y  sand 

Fine  gravel 

S t i f f  clay 

Coarse gravel 
Well graded  gravel 

Cobbles 

Manning 
" n " 

. 020 

. O20 

. 020 

. 025 

025 

,035 

Velocity E t .  /sec. 
For Clear Water 

1-50 

1.75 

2*50 

3-75 

4.00 

5 - 0 0  

Shale,  hard pan' 025 6.00 

Using the   l imi t ing   ve loc i t ies  as tabulated above  and 

Manning's  formula, discharge  versus  gradient  curves were 

calculated  for  a twelve  foot wide ."B” type road d i t ch ,  

(See f igure  1.). 

Ditch  Lining 

For a given  soi l   type a curve  in  Figure 1 ind ica tes   the  

limiting  discharge for  a given  gradient above which  scour 

erosion may occur.  Therefore,  theoretically, by l i n i n g   t h e  

ditch  with  an  adequate  depth of material  selected higher 

in the  graph  scour  erosion should be arrested or minimized, 

Ditch Checks 

As a n   a l t e r n a t e   t o   d i t c h   l i n i n g   d i t c h  checks,  within t h e i r  

l i m i t s ,  would be  adequate and possibly more economical i n  

sone  areas fo r  scour prevention- 
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See  Figure 6 of t h i s  report for a  schematic  explanation of 

d i t ch  check  theory . 
Figures 2 t o  5 inclusive of t h i s - r e p o r t  are recommended d i t c h  

check  spacing  charts  calculated  for  discharges up to 20 c.f.s. 

over various  soi l   types .  The derivation of these  ditch  check 

spacing  charts w a s  based on the effect ive  gradient   required 

f o r  non-erosion of a s o i l  type et a given  discharge. 

Due to the   physical   l imitat ions of the highway di tch  depth 

the d i t ch  check crest is one foot  above the  ditch floor, A 

forty-foot minimum spacing of ditch  checks was considered 

t o  be reasonable for construction,  maintenance and effect ive-  

ness. 

Discharge  Determination 

The Rational  formula  developed i n  1889 by sewage engineers 

c 

is probably  the most  widely  used  formula for est imat ing 

discharges. The formula is: 

Q = CiA. (2) 

where Q = discharge i n  c. f .s. 

C = the  run-off coefficient 

i = the i n t ens i ty  of rainfall  i n  

inches per hour. 

A = the drainage area in acres, 



a 

i 

This  approach  with  the  following  modifications was considered 

t o  be an acceptable one for  small  drainage  areas up to 

about' one square m i l e .  

Bolter,  Parish,  Trimble,  consulting  engineers,  have i n  their 

publication, Hydrology Study and Design of Culverts, Mile 

297 t o  Mile 345, Mackenzie Highway,  November, 1972, developed 

a modified  Rational  formula for large  drainage areas i n  the 

following form: 

where Qi = maximum instantaneous  discharge 
Qi =26.7 ARr (100- L) M (3) 

- c.f .s .  

A = drainage  area - square m i l e  

R = r a i n f a l l  i n  24 hours 

r = ra infal l   reduct ion  factor  

L = percent water l o s s  

M = conversion  factor mean daily discharge 

t o  maximum instantaneous. 

Rationalizing  the  variables i n  the above formula as they are 

effected i n  the  Mackenzie V a l l e y  small drainage areas the 

following  empirical  formula w a s  developed for estimating small 

drainage area discharges: 

where 

Q =  .584 CA (4) 

Q = maximum instantaneous  discharge  in c, f .s. 

C = run-off  coefficient 

A = drainage  area i n  acres. 



(a) - " .584"  is  the resu l tan t  of 26.7, R, r, M and the 
1 conversion of square miles to   ac re s  

"R" - 4 inches  per 24 hours was considered 

a conservative  estimate, 

"r" - 1.0 was used since no appreciable  reduction 

can be expected i n  small drainage  areas.' 

for  small   drainage areas. 

(b) - "C" - run-of f coef f ic ien t  is similar t o  (100-L) . 
Bolter, Parish,  Trimble arr ived a t  an 

"L" value of 75% for large drainage areas 

(550 acres and grea ter ) ,  The accepted 

run-off coe f f i c i en t  for  concrete and pave- 

ment is .0 8 suggesting a w a t e r  loss of 20%. 

It was considered  conservative t o  use this 20% 

water  loss  for  drainage areas of 45 acres and 

less. Joining  these  l imits  with a porabolic 

curve,  expected water losses  for intermediate " 

drainage areas w e r e  interpolated and converted 

to  the  following run-of f coe f f i c i en t s  : 
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TABLE 2 

Expected run-of f   coef f ic ients  for small  drainage 
areas i n  the  Mackenzie Highway 

Acres ” C” 

up to 45 - 0.80 

U p  to 98 I 0 . 6 5  

up to 222 - 0 . 5 0  

Up to 5 5 0  - 0.25  

The s e l e c t i o n  of a part icular   type  of ditch treatment or 

whether it is  required w i l l  u l t imate ly  rest on the 

experience of the  resident  engineer.  
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Figure  1 
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Figure  2 

DITCH CHECK SPACING 
(DESIGN DISCHARGE - 3 CF'S) 
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Figure 5 

DITCH CHECK SPACING 
(DESIGN DISCHARGE - 20 CFS) 
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Figure 6 

D ITCH CHECKS 
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N.W.T. Roads Division 1 
May, 1976 General  Requirements  Section 2 

Page 1 of 9 

1.2.1  Land  Use 
Regulations 

1.2.2  Control  of 
Materials 

1.2.3  Measurement  of 
Quantities 

. 1  

.2 

.1 

.2 

The  Land  Use  Permit  included  in  the  Specifications 
was issued  to  this  Department,  granting  it  the 
authority  to  carry  out  the work described  in  the 
Specifications and Plans  subject  to  the  Territorial 
Land Use Regulations  of  the  Territorial  Land  Use 
Act. The  Land  Use  Permit  and  the  attached  Operating 
Conditions  shall  be  considered  part  of  the  Contract 
Specifications. 

The  Contractor's  attention  is  directed  to  Section 8 
of  the  General  Conditions  "C"  of  the  Contract  and 
he  is  hereby  advised  he will  be  held  fully  respon- 
sible  for  all  fines  and  penalties  issued  against 
the  Department of Public Works as  Permittee  under 
the  Land  Use Permit, and  which  resulted  directly 
or  indirectly  from  the  Contractor's  activities  on 
the  Project . 
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  work  under  this  Contract. 

Linear 

All  linear  measurements  shall  be  based  on  horizontal 
distances,  except  for  the  measurement  of  culvert 
installations  as  noted  elsewhere  in  these  Specifi- 
cat  ions. 

Volume 

.1 

.2 

. 3  

.4 

In  computing  volume  of  excavation  and  embankment, 
the  average  end  area  method will  be  used,  ex- 
cept  as  otherwise  agreed  to  by  the  Contractor . 
and  the  Engineer. 

When  materials  are  to be  measured  in  the  haulage 
vehicle,  the  vehicle  shall  be  of  a  size  and  type 
acceptable  to  the  Engineer.  Unless  approved 
vehicles  are  of  uniform  capacity,  each  must  bear 
a  plainly  legible  identification  mark  indicating 
its  specific  approved  capacity.  Loads  shall  be 
measured at the  point of delivery. 

Material  specified  for  measurement  by  the  cubic 
yard  may  be  weighed  and  such  weights  Converted 
to  cubic  yards  for  payment  purposes.  Factors 
of  conversion  will  be  determined  by  the  Engineer 
and  must  be  agreed  to  by  the  Contractor  before 
such  method of measurement of pay quantities 
will  be  approved  by  the  Engineer. 

When  gallons  are  specified  as  a  measurement, 
they  shall  mean  imperial  gallons. 



N. W .  T. Roads 
May, 1976  General  Requirements  Section 2 

Divis ion 1 

1.2 .3  Measurement  of . 3  
Q u a n t i t i e s   ( c o n t ' d  
" 

1 .2 .4  Construct ion 
I n t e r r u p t i o n s   f o r  
Environmental 
P r o t e c t i o n  

.1 

.2  

Weigh t 

.1 

.2 

. 3  

The term t o n   s h a l l  mean two thousand (2,000) 
pounds  avoirdupois.  

A l l  materials wh ich   a r e   spec i f i ed   fo r  measurement 
by weight   sha l l   be   weighed  on scales of a type 
and a t  a locat ion  approved by the  Engineer .  
Trucks  used  shall   be  weighed empty a t  such times 
as the   Engineer   d i rec ts ,   and   each   t ruck   sha l l  
bear  a c l e a r l y   l e g i b l e   i d e n t i f i c a t i o n  mark. 

Weight  measurements w i l l  be  made by a weighmaster 
provided by the  Department  using  scales  and a 
scale house t o  be  provided by the   Cont rac tor .  
The s c a l e s   s h a l l   b e  of su i tab le   des ign   and   of  
s u f f i c i e n t   c a p a c i t y   t o  accommodate  any v e h i c l e  
used  on  the  work i n  a s ingle   weighing   opera t ion  
and sha l l   be   inspec ted   and   tes ted   for   accuracy  
by the  Federal   Department  of Consumer and Cor- 
porate   Affairs ,   Weights   and  Measures   Inspect ion 
Branch, as o f t e n  as may be   requi red  by the  En- 
g inee r .  The scale house  shal l   be   weatherproof  
and   cons t ruc t ed   t o   a f fo rd   p ro t ec t ion   fo r   t he  
record ing   device  of t he  scales. It s h a l l   h a v e  
one s l i d i n g  window fac ing   t he   s ca l e   p l a t fo rm,  
one  end window, and a she l f   desk  a t  least two 
(2)  f e e t  wide  and s i x  ( 6 )  f e e t   l o n g .  Doors 
s h a l l   n o t  open  onto  the scale platform.  The 
Con t rac to r   sha l l   p rov ide   adequa te   l i gh t ing  and 
hea t ing  . 
The fu rn i sh ing  of scales   and  scalehouse  and  the 
in spec t ion   and   t e s t ing  of t h e  scales s h a l l   b e  con- 
s i d e r e d   i n c i d e n t a l   t o   t h e  work under  the  Contract 
and w i l l  not  be  measured  separately  for  payment.  

The Contractor  w i l l  be   r equ i r ed   t o   t empora r i ly  cease 
ope ra t ions  on c e r t a i n   s e c t i o n s  of t h e   P r o j e c t   f o r  
reasons  of   protect ing  the  environment  as o u t l i n e d  
i n   D i v i s i o n  1, Sect ion  1, o r   i n   t h e   O p e r a t i n g  Con- 
d i t i o n s   o f   t h e  Land Use Permit .  The Cont rac tor  
s h a l l   s c h e d u l e  and  organize  his  works so t h a t   t h e  
maximum of product ive  work can  cont inue on o the r  
s e c t i o n s  of t he   p ro j ec t   du r ing   t he   pe r iod ( s )  of 
c o n s t r a i n t .  

When an  unscheduled  shutdown of the   Cont rac tor ' s  
ope ra t ion   has   been   o rde red   fo r   r ea sons  of p r o t e c t i n g  
the   envi ronment ,   o ther   than   those   reasons   spec i f ied  
i n   D i v i s i o n  1, Sec t ion  1, o r   f o r   t h o s e   r e a s o n s   i n  
the  Operating  Conditions  of  the Land Use P e r m i t ,  
and  when, i n   t h e   o p i n i o n  of the   Engineer ,   p roduct ive  
work cannot  be  performed  on  other  sections of t he  
p r o j e c t  by the  equipment   affected by the  shutdown, 



N.W.T. Roads 
May, 1976 General  Requirements 

Divis ion 1 
Sect ion  2 
Page  3 of 9 

Interrupt ions fo r  and 
Environmental 
Protect ion  (cont  ‘ d) .1 

.2 

. 3  

1.2.5  Barricades  and 
Warning Signs 

1.2.6 Pro jec t   S igns  

labour s t a n d b y  c o s t s  as  follows: 

Product ion Equipment  Standby 

Production  Equipment  shall   include  only  those 
u n i t s   l i s t e d   i n   t h e   f o l l o w i n g  group: 

motor-scrapers ,   crawler   t ractors ,   f ront   end 
loade r s ,   mo to r   g rade r s ,   t rucks   l a rge r   t han   e igh t  
(8) cubic   yards ,   rock   dr i l l s ,   compressors   and  
backhoes,   draglines  and  shovels  over  one-half  
(1/2)   cubic   yard.  The formula   to   be   appl ied   in  
de t e rmin ing   s t andby   cos t s   fo r  a p i e c e  of equip- 
ment s h a l l   b e   f i f t y  (50) percent   o f   the   cur ren t  
"Alberta  Road-Builders  Association  Rental  Rate 
less the   app l i cab le   ope ra to r  wage rate quoted 
i n   t h e   A s s o c i a t i o n  rate schedule." Such c o s t s  
w i l l  be   app l i cab le  up t o  a maximum of 10 hours  
per   day,  5 days  per week. 

Labour  Standby 

Labour  standby  costs w i l l  be   pa id   for   on ly   those  
opera tors   ass igned   to   p roduct ion   equipment  men- 
tioned  above  and  which  have  been  affected by t h e  
shutdown.  Measurement f o r  payment w i l l  be made 
in   accordance   wi th   Sec t ion  45 of the  General  
Condi t ions "C" and s h a l l   b e   b a s e d   o n   a c t u a l  
standby wage c o s t s  and c o s t s  of  board  and camp 
ope ra t ion   i ncu r red  by the   Cont rac tor .  The 
Cont rac tor  may be   requi red   to   p resent   copies  
of h i s   pay ro l l   r eco rds   t o   suppor t   any   l abour  
cos ts   c la imed  under   th i s   sec t ion .  Payment f o r  
board  and camp ope ra t ion  may be   ca l cu la t ed  on 
t h e   b a s i s  of the  Unit   Pr ice   Table  I t e m  "Board 
f o r   E n g i n e e r ' s   S t a f f . "  

The proposed  payments  outlined  above  for  Pro- 
duc t ion  Equipment  Standby  and  Labour  Standby 
sha l l   be   cons ide red  f u l l  and f ina l   compensa t ion  
f o r  a l l  c o s t s   d i r e c t l y   o r   i n d i r e c t l y   i n c u r r e d  
by the  Contractor  because  of  unscheduled  shut- 
down of h i s   o p e r a t i o n s   f o r   p r o t e c t i o n  of  the 
environment. 

The C o n t r a c t o r   s h a l l ,  a t  h i s  own cos t ,   p rov ide ,  
e r e c t  and  maintain a l l  necessa ry   ba r r i cades ,   su i t ab le  
and s u f f i c i e n t   l i g h t s ,   d a n g e r   s i g n a l s  and o t h e r   s i g n s  
and t ake  a l l  necessa ry   p recau t ions   fo r   t he   p ro t ec t ion  
of the  work  and t h e   s a f e t y  of t he   pub l i c .  

The Cont rac tor  may be   r equ i r ed   t o   e r ec t  and  maintain 
a standard  Department of Pub l i c  Works p r o j e c t   s i g n ( s )  
suppl ied  by the  Department.  Measurement  for  payment 
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1 .2 .6  P ro jec t   S igns  
( c o n t ' d )  

1 . 2 . 7  Layout  of Work 

1.2.8 Maintenance  of 
Work During 
Construct ion 

.1 

.2 

. 3  

1 . 2 . 9  Use of Roadway 
During  Construction 

f o r   t h e   e r e c t i o n  and  maintenance  of  the  sign(s) 
w i l l  be made in   accordance  with  Sect ion 45 of  the 
General  Conditions "C" . 
The Engineer w i l l  s e t  s t a k e s  and  bench  marks  estab- 
l i s h i n g   t h e   l o c a t i o n ,   a l i g n m e n t  and r e fe rence  ele- 
v a t i o n s   f o r   t h e  work.  This w i l l  gene ra l ly   i nc lude  
t h e   s e t t i n g   o u t  of one s e t  of c lear ing   markers ,   o f f -  
se t  basel ine,   bench  marks,   s lope  s takes   and  culver t  
s t akes ,   t oge the r   w i th  two sets of second  grade 
s t akes .  

Any r e s t ak ing   r e su l t i ng   f rom  the  careless ope ra t ions  
of the   Cont rac tor  w i l l  be a t  t h e   C o n t r a c t o r ' s  own cos t  

General  

The C o n t r a c t o r   s h a l l  a t  h i s  own cos t   ma in ta in  a l l  
work du r ing   cons t ruc t ion .  The ma in tenance   sha l l  
cons t i tu te   cont inuous   and   e f fec t ive   work ,   p rosecuted  
day  by  day,  with  adequate  equipment  and  forces so 
t h a t   t h e  roadway and /o r   s t ruc tu res  are ,  a t  a l l  
times, k e p t   i n  a c o n d i t i o n   s a t i s f a c t o r y   t o   t h e  
Engineer.  

Roadway 

(a)   Ruts   and  r idges  caused by machinery   o r   vehic les  
s h a l l   b e  removed  from the   comple t ed   o r   pa r t i a l ly  
completed  roadway. 

(b) Any por t ion  of t he   road   u sed   fo r   t r ave l   sha l l  
be  kept  free of  snow. 

( c )   P r i o r   t o   s p r i n g  thaw, snow s h a l l   b e  removed 
from  the  top  of   the  road,   including  shoulders ,  
f o r   t h e   f u l l   l e n g t h  of c o m p l e t e d   o r   p a r t i a l l y  
completed  construct ion as d i r e c t e d  by the  
Engineer.  

I c i n g  of Culver t s  

The C o n t r a c t o r   s h a l l ,  a t  h i s  own c o s t ,  thaw  out 
i ced   cu lve r t s   t o   ensu re   t ha t   cu lve r t s   a r e   func t ion -  
ing   dur ing   the   per iod  of spring  break-up. The 
Department w i l l  provide a mobile steamer f o r   t h i s  
purpose. The C o n t r a c t o r   s h a l l  be r e spons ib l e   fo r  
ope ra t ing  and   main ta in ing   th i s   un i t   and   sha l l   re turn  
i t  t o   t h e   E n g i n e e r   i n  good cond i t ion  upon completing 
t h i s  work. 

Vehicles  of  the Government  of  Canada  and the  North- 
west T e r r i t o r i e s ,   o r  of the  Agents   or   Contractors  
t h e r e o f ,  w i l l  be   a l lowed  access   within  the limits 
of t h e   p r o j e c t  a t  a l l  times. Unless   otherwise 
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1 .2 .9  Use of Roadway provided   in   Div is ion  1, Sect ion  1, the  Contractor  
During  Construction may c lose   t he   road   t o   t he   gene ra l   pub l i c   du r ing  
(con t 'd) cons t ruc t ion .  The Engineer may, however,  grant  the 

use of t he   road   t o   o the r   ope ra to r s .  

1.2.10 Cons t ruc t ion  
Camp 

The Con t rac to r ' s  camp and  service area l o c a t i o n s  
are s u b j e c t   t o   t h e   a p p r o v a l  of the  Engineer  and 
s h a l l  be set  up and  operated  in   accordance  with  the 
Government  of the  Northwest   Terr i tor ies   Regulat ions 
governing  operat ion of temporary   f ie ld  camps. 

The development,   maintenance  and  restoration of t he  
Cons t ruc t ion  Camp and  Service Area sha l l   be   cons ide red  
i n c i d e n t a l   t o   t h e  work  under  the  Contract and w i l l  
no t  be  measured  separately  for  payment. 

The C o n t r a c t o r   s h a l l  make a p p l i c a t i o n   t o   t h e  Con- 
t r o l l e r  of Water Rights,  Department  of  Indian A f -  
f a i r s  and  Northern  Development,  Yellowknife, N.W.T., 
f o r   a u t h o r i z a t i o n   f o r   t h e   u s e  of water and d i s p o s a l  
of domestic  sewage wastes a t  t h e  camp in   acco rdance  
wi th   the   Nor thern   In land  Waters Act. The Contrac tor  
s h a l l   o b t a i n   t h i s   a u t h o r i z a t i o n   p r i o r   t o  camp s ta r t -  
up * 

Untreated sewage s h a l l   n o t   b e   d i s c h a r g e d   d i r e c t l y   o r  
i n d i r e c t l y   i n t o   n a t u r a l  waters. Depending on camp 
p o p u l a t i o n ,   s o i l   c o n d i t i o n s ,  cl imatic condi t ions  
and t h e   d u r a t i o n  of t he  camp a t  one s i te ,  the  f o l -  
lowing  general ly  are acceptable  methods of sewage 
d i sposa l .  

.1 Total  underground  containment  or  lagooning by 
means of : 

( a )   D i s c h a r g e   d i r e c t l y   t o  a s u i t a b l y   c r i b b e d  
and  covered  cesspool.  

(b)   Discharge  to  a s u i t a b l y   c r i b b e d   l e a c h   p i t  
through a sep t i c   t ank   o r   t h rough  a l each  
cesspool  compartment. The s e p t i c   t a n k   o r  
l each   ce s spoo l  compartment i s  f o r  sett le- 
ment  and digest ion  and  for   s ludge  removal  
as necessary.  

(c) Discharge  to   an  underground  holding  pi t  
(which  could  be a c e s s p o o l ,   l e a c h   p i t   o r  
tank)  of a t  l e a s t   o n e  week re ten t ion   ca-  
paci ty   and  discharged  weekly  f rom  there   to  
a lagoon  by a po r t ab le  pump and flex-hose 
o r   o the r   su i t ab le   a r r angemen t .  The lagoon 
s h a l l   b e   s u i t a b l y   l o c a t e d  a t  least  t h r e e  
hundred (300) f e e t  away from  the camp be ing  
served.  
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1.2.10 Construct ion 
Camp (con t "d )  

1 . 2 . 1 1  Fo res t   P ro tec t ion  .1 
and  F i re   F ight ing  
Equipment 

.2 

The lagoon  sha l l   have  a minimum r e t e n t i o n  
period  of  one (1) yea r ,  a l i qu id   dep th  of 
s i x   ( 6 )   f e e t   t o   e i g h t  (8) f e e t ,  a f ree   board  
minimum of e ighteen  (18) inches and  imper- 
vious  berms  having a t en  (10) foo t   t op  
width  and minimum s l o p e s  of th ree   to   one  
(3:1). S u i t a b l e   p r e c a u t i o n s   s h a l l   b e   t a k e n  
f o r   e r o s i o n   c o n t r o l .  

2. Package  t reatment   plants   such as r o t a t i n g   B i o  
Disc, Physical   Chemical   Plant ,  e tc . :  

The p l a n t s  are t o   b e   s i z e d  and   opera ted   to  
produce  an  effluent  of  secondary  treatment 
q u a l i t y .  The C o n t r a c t o r   s h a l l  make every  ef-  
f o r t   t o   u s e   w a t e r - s a v i n g   f i x t u r e s   i n   t h e  camps 
such as low  wa te r -use   t o i l e t s ,   u r ina l s ,  wash 
b a s i n   t a p s ,  shower  heads,  and  washing  machines. 

3 .  P r i o r   t o   t h e   i n s t a l l a t i o n  of t h e  camp and r e l a t e d  
s e r v i c e s ,  a p l an  of t h e   l a y o u t   s h a l l   b e   s u b m i t t e d  
to   t he   Eng inee r   fo r   app rova l .  Upon being  vacated 
the   cons t ruc t ion  camp and service areas s h a l l   b e  
l e f t   i n  a condi t ion   acceptab le   to   the   Engineer .  

The C o n t r a c t o r   s h a l l  comply with  the  requirements  
f o r   f o r e s t   p r o t e c t i o n  and f i r e   f i g h t i n g  equipment 
r e g u l a t i o n s  as o u t l i n e d   i n   t h e  Land Use Permit and 
the  Forest   Protect ion  Ordinance,   Chapter  38 of t h e  
Revised  Ordinances  of   the  Northwest   Terr i tor ies .  

The fo l lowing   f i re   f igh t ing   equipment  is  requ i r ed  
f o r   t h e   c o n s t r u c t i o n  camp(s) : 

Equipment S ize  of Camp (Men) 

25 50 75 10 O 

F i r e  Shovels 5 10 15 20 
Axes,  boys, 2 1/2 l b .  2 4 6 8 
Pulask i   Tools  5 10 15  20 
Chain Saws 1 1 2 2 
Backpack Pumps 5 15 20 20 
Power  Pumps, 1 1/2" 

discharge  1 2 2 3 
F i r e  Hose, 1 1/2 s tandard  

coupling  1500'  3000' 3000' 4500' 
Hose Carrying Bags 3 3 6 9 
Water Tank, s l i p  on, 

500 ga l .   c apac i ty  
movable by t r u c k  
o r   c r a w l e r   t r a c t o r  1 1 1 2 

The cha in   s aw(s )   sha l l  weigh  approximately  twelve  (12 
l b s .  and  be  equipped  with a s ix teen   (16)   inch   bar ,  
t o o l s ,  f u e l ,   o i l ,   s p a r e   s p a r k   p l u g s  and ca rbura to r  
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1 . 2 . 1 1  Forest  Protection 
and  Fire  Fighting 
Equipment  (cont'd) 

. 3  

.4 

1.2.12  Employment  of 
Native  People 

. 5  

.1 

. 2  

kit. 

The  power  pumps  shall  be  nine (9) horsepower  pumps 
or  larger  fully  equipped  with  suction  hose,  couplings 
auxiliary  tanks,  nozzles,  funnels,  spare  spark  plugs, 
fuel,  hose  wrenches  and  other  tools. 

Fire  fighting  equipment  shall  be  stored  in  a  con- 
spicious  place  in  the  camp  and  used  exclusively  for 
fire  control.  Caches  should be appropriately  signed. 

The  Contractor  shall  designate  three ( 3 )  persons  who 
will  be  contacts  for  the  Northwest  Lands  and  Forest 
Service  Field  Officer.  Prior  to  commencement  of 
work, the  Contractor  shall  contact  the  Northwest 
Lands  and  Forest  Service  Field  Officer  who  will  in- 
struct  the  Contractor's  "designated  persons" so that 
they will  become  familiar  with  the  fire  regulations, 
safety  precautions  and  general  operating  procedures 
in  case  of  fire. 

The  supply  of  fire  fighting  equipment  shall be con- 
sidered  incidental  to  the  work  under  the  contract 
and will not  be  measured  separately  for  payment. 

Notwithstanding  all  the  terms  of  Section 27(2 )  of 
the  General  Conditions  "C",  special  arrangements 
are  required  for  the  employment  of  local  residents 
on this  project. The  Contractor,  prior  to  re- 
cruiting  his  work  force,  shall  meet  with  the  Manager, 
Canada  Manpower  Centre,  covering  the  area  of  the 
project  and  advise  him  of  his  labour  requirements 
for  the  project. 

The  Canada  Manpower  Centre  will  identify  for  the 
Contractor,  local  residents  in  the  area  of  the 
project  who  appear  to  be  qualified  to  perform 
the  duties  as  outlined  by  the  Contractor  and  the 
Contractor  must  show  just  cause  in  event  these 
qualified  local  people  are  not  offered  employment. 
The  Canada  Manpower  Centre  will  act  as  the  employ- 
ment  referral  agency. 

During  the  progress  of  the work, the  Economic  De- 
velopment  Section,  Department of Local  Government, 
Government  of  the  Northwest  Territories,  will  make 
a  Liaison  Officer  available  on  site to  assist  the 
Contractor  with  any  employment  arrangements  with 
the  local  people.  The  Contractor  will  maintain 
contact  with  Liaison  Officers  who  will  provide 
counselling  services  as  required  for  employees  and 
their  families. 

The  Contractor  will  provide  for  training  on  the  job 
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1.2 .12  Employment  of 
Native  People 
(cont 'd) 

1.2.13 Climatic 
Conditions 

1.2 .14  Environmental 
Briefings 

1.2.15 Schedules .1 

contracts,  to  be  arranged  by  the  Territorial  Gov- 
ernment,  for  those  indigenous  Territorial  residents 
who  require  special  assistance  in  order  to  fill 
available  jobs. 

The  Contractor's  attention  is  drawn to the  severe 
climatic  conditions  at  the  location  of  the  project. 
Information  regarding  the  climatic  conditions  can 
be  obtained  from  the  Department  of  the  Environment. 

When  he has commenced  operation of all  equipment 
necessary  to  perform  the  work  identified  as  clearing 
and  excavation,  and  thereafter  approximately  every 
three (3 )  months,  the  Contractor  shall  arrange  to 
have  all  his  field  staff  available  for  a  period of 
about  one  hour  for  environmental  briefings.  The 
Contractor  shall  provide  space  for  the  briefings 
at his  camp.  The  Department  will  arrange  for  and 
bear  the  cost of having  environmental  experts 
available  for  the  briefings.  The  briefings  will 
be  scheduled  to  fit  in  with  the  Contractor's 
operation  (double  shift), so as not  to  require 
any  shutdown  of  the  construction  work. 

The  Department  may  also  have  available  in  the  camp, 
a  short  photographic  slide  presentation o r  movie 
outlining  environmental  concerns  and  precautions 
to  be  taken.  If  such  is  available,  the  Contractor 
shall  ensure  that  all new employees on the  work 
view  this  presentation  as  soon  after  arrival  as 
possible. 

The  Contractor's  Superintendent  shall  meet  with  the 
Engineer  and  the  Land  Use  Officer  prior to commence- 
ment  of  any  work  under  this  Contract  to  review  the 
requirements  of  the  Land  Use  Permit  Operating  Con- 
ditions,  to  identify  areas  of  environmental  concern, 
and  to  establish  special  procedures  and  precautions 
because of such  concern. 

Tender  Schedules 

Each  Bidder  shall  submit  with  his  tender  a  schedule 
in  bar  chart  form  covering  excavation,  gravel, 
structural  plate  culverts,  and  temporary  bridge 
structures  and  showing  the  calendar  dates  on 
which  activities on  each of  those  items  will  take 
place  for  each  five-mile  section  of  the  Contract. 
This  schedule  must  clearly  demonstrate  that  the 
Bidder  has  examined all of  the  requirements  of 
these  Specifications,  has  examined  the  site  con- 
ditions,  has  made  himself  aware  of  the  access 
problems  to  the  site  and  is  aware  of  schedule 
limitations  which  may  be  brought  about  by climatic 
conditions  or  environmental  requirements. 
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1.2.15  Schedules .2 Construction  Schedule 
(cont ' d) 

A f t e r   n o t i f i c a t i o n  of  award of Con t rac t ,   t he  Con- 
t r a c t o r  must  prepare a detai led  Construct ion  Schedule  
showing the   ca l enda r  time planned f o r  c l e a r i n g ,  
roadway  and  borrow  excavation,  temporary  bridge 
c o n s t r u c t i o n ,   t r a f f i c   g r a v e l  and i n s t a l l a t i o n  of 
corrugated s teel  p ipe   and   co r ruga ted   s t ruc tu ra l  
p l a t e   p i p e  on t h e   b a s i s   o f  a mile by mile i d e n t i f i -  
c a t i o n   f o r   t h e   t o t a l   l e n g t h  of t he   Con t rac t .  The 
schedule  must meet the  requirements  of any  milestone 
d a t e s   o u t l i n e d   i n   D i v i s i o n  1, Sect ion  1. 

There w i l l  be  no  payment  of  progress  claims  unti l  
the  Construction  Schedule is r e c e i v e d   i n  a form 
acceptab le   to   the   Engineer .  
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9.1.1  Descr ipt ion 

9.1.2 Materials 

9.1.3  Construction 

.1 

.2 

. 3  

.4  

This  item c o n s i s t s  of the  removal  and  disposal,  i n  
accordance   wi th   these   Spec i f ica t ions ,  of trees,  brush, 
s tumps ,  l ogs  and o the r   su r f ace   deb r i s   f rom  wi th in  
the  highway  right-of-way,  haul  roads,  borrow p i t s ,  
d i s p o s a l  areas, g r a v e l   p i t s   a n d   o t h e r  areas shown 
on   the   P lans   o r   des igna ted  by the  Engineer .  

Not app l i cab le .  

C l e a r i n g   s h a l l   c o n s i s t  of t h e  removal  and  disposal 
of a l l  items mentioned in   Ar t i c l e   9 .1 .1 ,   excep t  f o r  
trees and s h r u b s   t h a t  are des igna ted   for   p reserva-  
t ion.   These trees and   shrubs   sha l l   be   p ro tec ted  
from s c a r r i n g ,   b a r k i n g   o r   o t h e r   i n j u r y   d u r i n g   t h e  
construct ion  operat ions.   Dangerous trees and  snags 
overhanging  the  r ight-of-way  and  leaners  along  the 
edge of a l l  c l e a r e d   a r e a s s h a l l   b e  removed.  Shrubs 
and  brush less than   t h ree  (3)  f e e t   i n   h e i g h t  w i l l  
n o t   r e q u i r e   c u t t i n g .  

Machine C lea r ing  

The Engineer w i l l  de s igna te   t he  areas which may be 
c l ea red  by  machine.  Machine  Clearing w i l l  gene ra l ly  
be   pe rmi t t ed   fo r   t he   c l ea r ing  of  borrow p i t s  and f o r  
t h e   c l e a r i n g  of the  right-of-way  and  haul  roads 
where  roadway  excavations are  proposed. 

Hand Clear ing  

Hand Clear ing  shal l   be   performed  on areas designated 
by the  Engineer and s h a l l   c o n s i s t  of c u t t i n g   t o  
w i t h i n   e i g h t  (8) inches   o f   o r ig ina l   g round  sur face ,  
a l l  trees and  brush.  Generally  hand  clearing will 
be conf ined   to   the   r igh t -of -way,   o f f take   d i tches  
and haul   roads.  

Hand C l e a r i n g   s h a l l   b e   c a r r i e d   o u t   i n  a manner t h a t  
w i l l  no t  damage t h e   e x i s t i n g   i n s u l a t i o n  of organic  
material. The use of machinery t o   p i l e  and  dispose 
of t h e   c l e a r i n g   d e b r i s  w i l l  only  be  permit ted  over  
f rozen  ground  condi t ions.  

Debr i s   P i l e s  

D e b r i s   p i l e s   c o n s i s t i n g  of trees, rubbish   and/or  
organic  materials e x i s t i n g  from  previous  c lear ing 
o p e r a t i o n s   s h a l l  be  removed  and disposed  of by the  
Cont rac tor .  

Disposal  

A l l  c l e a r i n g   d e b r i s   s h a l l   b e   d i s p o s e d  of as d i r e c t e d  
by the  Engineer .   General ly   the  disposal  of r i g h t -  
of-way d e b r i s  w i l l  c o n s i s t  of  burning  and  placing 
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9.1.3  Construction 
(cont 'd)  

9.1.4  Measurement 

.5 

.6  

of  any  unburned d e b r i s   i n   d i s p o s a l   p i t s   o r   d i s p o s a l  
areas designated  and/or   approved by the  Engineer .  
For   the  c lear ing  of   borrow  pi ts ,   the   Contractor  
w i l l  g e n e r a l l y   b e   p e r m i t t e d   t o   p l a c e   t h e   c l e a r i n g  
d e b r i s   i n t o  a s e c t i o n   o f   t h e   p i t  where  excavation 
is completed  or  along  the  outside  edge of t h e   p i t  
and t o   f l a t t e n ,   c o v e r   w i t h  waste excavat ion and 
trim such   deb r i s   t o  a c o n d i t i o n   a c c e p t a b l e   t o   t h e  
Engineer.  

I n   s p e c i f i c  areas, the  Engineer may p e r m i t   o r   d i r e c t  
t h a t  trees from  the  hand-cut   c lear ing  operat ion 
be l a i d   i n t o  a uniform mat w i t h i n   t h e  limits of 
f u t u r e  embankment. 

Right-of-way  Clearing L i m i t s  

Generally  the  r ight-of-way w i l l  b e   c l e a r e d   t o  a 
width  of  one  hundred  (100) f e e t   o r   w i d e r ,   i f  re- 
qu i r ed ,   t o   p rov ide  a minimum of f i f t e e n  (15) f e e t  
from  the  toe of embankment o r  from  the  top  of 
excavat ion   backs lope   to   the   edge   of   the   c lear ing .  

Progress  of Work 

Except as may otherwise  be  approved  or   directed by 
the  Engineer ,   borrow  pi t  areas s h a l l   n o t   b e   c l e a r e d  
in  advance  of  excavation by  more than  one (1) week. 
The c l ea r ing   w i th in   t he   r i gh t -o f -way   sha l l   be  com- 
p l e t e d  a t  least  one-half  (1/2) mile in  advance  of 
the   g rad ing   opera t ion .  

Where po r t ions  of the  r ight-of-way  have  previously 
been  c leared by o t h e r s ,   t h e   C o n t r a c t o r   s h a l l   a d v i s e  
the  Engineer  no la ter  than  October 1st of  each  year 
of t h e   s e c t i o n   o f   a n t i c i p a t e d  embankment construc- 
t ion   to   t ake   p lace   be tween  October  1st and   Apr i l  
15  th .  

The q u a n t i t y  of CLEARING t o   b e  measured f o r  payment 
s h a l l   b e   t h e  number of acres   acceptab ly   c leared   in  
acco rdance   w i th   t hese   Spec i f i ca t ions .  

The removal  of  stumps  and  remaining  clearing  debris 
on areas c l ea red  by o t h e r s   s h a l l   b e   c o n s i d e r e d   i n -  
c i d e n t a l  t o  t h e   c l e a r i n g   o p e r a t i o n  and w i l l  not   be  
measured  separately  for  payment. 

Ea r th  material removed a long   w i th   t he   c l ea r ing  
d e b r i s   d u r i n g   t h e   c l e a r i n g   d i s p o s a l   s h a l l   b e  con- 
s i d e r e d   i n c i d e n t a l   t o   t h e   c l e a r i n g   o p e r a t i o n  and 
w i l l  not   be   measured  separately  for   payment .  
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9.2(a).2 Materials 

9.2(a) . 3  Construction 

.I 

.2 

.1 

9.2(a). 1 Description 

tenth  (1/10) of a foo t .  

This  item  consists  of  excavating,  loading,  hauling 
within  the  freehaul  distance,  placing o r  disposing 
and  trimming  of  all  Roadway  and  Borrow  Excavation 
materials.  The  work  is  to  be  carried  out  in  accor- 
dance  with  these  Specifications  and  to  the  lines 
and  grades  shown  on  the  Plans  or  as  designated  by 
the  Engineer. 

Excavation  Rock 

Excavation  Rock  is  defined  as: 

(a) Material  excavated  from  solid  masses  of  igneous 
sedimentary  or  metamorphic  rock  which,  prior to 
its  removal,  was  integral  with  its  parent  mass. 

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

Excavation Common 

Excavation Common shall  consist of all other  mater- 
ials  of  whatever  nature,  including  dense  tills, 
hardpan  and  frozen  materials  that  do not: come  under 
the  classification  of  Excavation  Rock. 

Roadway  Excavation 

(a)  Roadway  Excavation  will  include  all.  excavation 
required  for  construction  of contiguous roadway 
ditches,  embankments,  installation  of  culverts, 
and  the  removal  and  disposal  of  unsuitable 
materials. 

(b) All  suitable  materials  excavated  shall  be  placed 
in  roadway  embankments  except  as  otherwise  di- 
rected  by  the  Engineer. 

( c )  A l l  materials  which  in  the  opinion  of  the 
Engineer  are  unsuitable f o r  embankments  will be 
disposed  of  at  locations  and  in  a  manner  as 
directed  by  the  Engineer. 

(d) All  roadway  excavation  shall  be  carried  out  in 
a  manner so as to  minimize  disturbance to the 
natural  ground  cover on adjacent  areas. 

(e) Trimming of all  excavation  surfaces  shall  be 
done  in  a  neat  and  workmanlike manner. Road- 
way  excavations  shall  not  vary  from  the  grades 
shown on the Plans  or  as designated  by  the 
Engineer  by  more  than  two-tenths  (2/10) of  a 
foot. In addition  the  difference  between  the 
constructed  grade  and  the  designated  grade, 
within  any  one  hundred (100) foot  length of 
roadway,  shall  not  vary  by  more  than  one- 
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9.2(a) .3   Cons t ruc t ion  
(con  t 'd) 

( f )  Where the  subgrade is i n   t r a n s i t i o n  from  ex- 
c a v a t i o n   t o  embankment, sub-excavation w i l l  be  
c a r r i e d   o u t   i n   t h e   t r a n s i t i o n  area in   accordance 
w i t h   t h e   P l a n s   o r  as des igna ted  by the  Engineer .  

(g) Where unsu i t ab le  material is encountered a t  the  
g r a d e   l e v e l  of a cu t ,   the   sub-grade   sha l l   be  
sub-excavated  to   the  depth  s taked by the En- 
g inee r .  

(h) Where s u i t a b l e  material i s  encountered a t  the  
g r a d e   l e v e l  of a c u t ,   s c a r i f y i n g   t o  a minimum 
depth   o f   e igh t  (8) inches  below  sub-grade will 
be  performed  prior  to  shaping  and  compaction. 

(i) I f   du r ing   excava t ion ,  material appea r ing   t o  
conform t o   t h e   c l a s s i f i c a t i o n  of  Excavation 
Rock is encoun te red ,   t he   Con t rac to r   sha l l  
no t i fy   t he   Eng inee r   and   sha l l   p rov ide  ample 
o p p o r t u n i t y   f o r   t h e   E n g i n e e r   t o   i n v e s t i g a t e  
and t o  make such  measurements as are necessary  
to   de te rmine   the  volume  of material i n   q u e s t i o n .  

(j) Rock which   canno t   be   r i pped ,   sha l l   be   d r i l l ed  
and b l a s t e d   i n   s u c h  a manner t h a t  all material 
excavated w i l l  b e   u s a b l e   f o r  embankment con- 
s t r u c t i o n .  

(k) Where s o l i d   r o c k  i s  encountered a t  the   g rade  
l e v e l  of a c u t ,   t h e   s u b g r a d e   s h a l l   b e  sub- 
excavated as shown on  the  Plans  and  back- 
f i l l e d   w i t h   m a t e r i a l   d e s i g n a t e d  by %he 
Engineer.  

(1) Rock s l o p e s   s h a l l   b e   s c a l e d  down removing  boul- 
d e r s  and  rock  f ragments   to   form  s table   s lopes.  

.2  Borrow Excavation 

(a )  The Engineer w i l l  designate  and  approve a l l  
borrow  sources  and  haul  roads. Haul. roads  from 
borrow p i t s  w i l l  c o n s i s t  of one (1) two-way 
road  having a maximum sur face   wid th   o f   th i r ty-  
two ( 3 2 )   f e e t   o r  two ( 2 )  one-way haul   roads 
each  having a maximum sur face   wid th  of twenty 
(20)  f e e t .  The hau l   roads  w i l l  gene ra l ly   be  
doglegged s o  t h a t   o n l y  a shor t   s ec t ion   o f   t he  
haul   road  is v i s i b l e   f r o m   t h e  highway. 

(b) D r i l l  l o g s   i n   t h e   v i c i n i t y  of p o t e n t i a l  borrow 
sources  have  been  indicated on the   P lans .  This 
information  has   been  provided  to   give  the 
Contractor   an  appreciat ion  of   the  general  
type  of material t o  be encountered i n  borrow 
sources   and  the  general   spacing  of   such  borrow 
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9 .2(a) .3   Cons t ruc t ion  
(cont  ' d) 

.1 

.2 

sources .  The actual   locat ion,   d imensions  and 
dep ths   fo r   excava t ion  of  borrow  sources w i l l  
b e   d e s i g n a t e d   i n   t h e   f i e l d  by the  Engineer .  

S lopes   o f   the   excavated   bor row  p i t s   sha l l   no t  
be   s t eepe r   t han  two t o   o n e  (2:1) for   Excavat ion  
Common and   one-quar te r   to   one   (1 /4 :1)   for  Ex- 
cava t ion  Rock, un le s s   o the rwise   d i r ec t ed  by 
the  Engineer.  

Unsui table  materials excavated  f rom  borrow  pi ts  
w i l l  general ly   be  disposed  of  by p l ac ing  i t  as 
designated  by  the  Engineer   immediately  adjacent  
t o   t h e  borrow p i t   i n   s u c h  a l o c a t i o n  as n o t   t o  
i n t e r f e re   w i th   t he   na tu ra l   g round   d ra inage  o r  
drainage  f rom or  i n t o   t h e   b o r r o w   p i t .  The 
disposed  of material w i l l  be  trimmed as d i r e c t e d  
by the  Engineer .   For   cer ta in   borrow  excavat ions 
the  Engineer  may d i r e c t   t h a t  a l l  o r  p a r t   o f   t h e  
unsu i t ab le  material be  placed  back  into  the 
excavated area upon completion  of  the  borrow 
excavat ion.  

I f   dur ing   excavat ion ,  material appea r ing   t o  
conform to t h e   c l a s s i f i c a t i o n  of  Excavation 
Rock is encoun te red ,   t he   Con t rac to r   sha l l   no t i fy  
the  Engineer  and  shall   provide  ample  opportunity 
f o r   t h e   E n g i n e e r   t o   i n v e s t i g a t e   a n d   t o  make 
such  measurements as are necessary  t o  determine 
t h e  volume  of material i n   q u e s t i o n .  

Rock which   cannot   be   r ipped   sha l l   be   d r i l l ed  
and b l a s t e d   i n   s u c h  a manner t h a t  a l l  materials 
excavated w i l l  be   u sab le   fo r  embankment con- 
s t r u c t i o n .  

quan t i ty  of EXCAVATION  COMMON t o   b e  measured f o r  
payment s h a l l   b e   t h e  number of cubic   yards   of  
material i n  its o r i g i n a l   p o s i t i o n ,   a c c e p t a b l y  ex- 
cavated  and  placed  in   accordance  with  these Spec- 
i f i c a t i o n s .  

O r i g i n a l   c r o s s   s e c t i o n s  w i l l  b e   t a k e n   a f t e r   t h e  
c l e a r i n g  is completed. 

Sca r i fy ing  as s p e c i f i e d   i n  Article 9 . 2 ( a ) . 3 . 1 ( h )  
s h a l l  be   cons idered   inc identa l  t o  t h e  roadway  and 
borrow  excavation  operation  and w i l l  not  be  measured 
s e p a r a t e l y   f o r  payment. 

The q u a n t i t y  of EXCAVATION ROCK t o   b e  measured f o r  
payment s h a l l   b e   t h e  number of  cubic  yards  of ma- 
t e r i a l  i n  i ts o r i g i n a l   p o s i t i o n   a c c e p t a b l y   e x c a v a t e d  
and   p laced   in   accordance   wi th   these   Spec i f ica t ions .  
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9.2 (a )  . 4  Measurement 
(con t'd) 

.3 

O r i g i n a l   c r o s s   s e c t i o n s  w i l l  be  taken on top of the 
exposed  rock  surface.  

There w i l l  be  no  measurement f o r  payment for   mater-  
i a l  excavated beyond t h e   l i n e s  shown on the   P lans  
o r  as s taked  by the   Engineer   except   in  roadway rock 
excavat ions,   where  in   the  opinion  of   the  Engineer  
unavoidable  over-break  occurs.  Measurement f o r  
payment w i l l  be made f o r   t h e   a c t u a l   q u a n t i t y   i n -  
volved  provided  the  over-break  does  not  exceed 
ten  (10)   percent  of t he   ac tua l   quan t i ty   w i th in   t he  
l i n e s  and  grades as s taked  by the  Engineer  between 
t h e   e s t a b l i s h e d  one-hundred  (100) f o o t   s t a t i o n  
i n t e r v a l s  where the  over-break  occurs.  Materials 
i n   e x c e s s  of the  a l lowable  over-break when placed 
i n   t h e  embankment, w i l l  be  measured  for .payment as 
Excavation Common. Materials in   excess   o f   t he  al-  
lowable  over-break  and  not  placed  in  the embankment, 
w i l l  not  be  measured  for payment. 

. 4  Where the   Eng inee r   d i r ec t s   t ha t   unsu i t ab le  material 
from a borrow p i t   be   p l aced   back   i n to   t he   excava ted  
area after completion  of  the  borrow  excavation, 
t h i s  work w i l l  be  measured  for payment in   accordance  
wi th   Sec t ion  45 of the  General   Condi t ions "C". 

.5 The removal  and  disposal  of a l l  roo ts ,   s tumps ,   sur -  
f a c e   d e b r i s  and o the r   unsu i t ab le  materials s h a l l  
b e   c o n s i d e r e d   i n c i d e n t a l   t o   t h e  measurement made 
f o r  Roadway and  Borrow Excavation. 
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9 .2 (b ) .1   Desc r ip t ion   Th i s   i t em  cons i s t s  of excavat ing ,   loading ,   haul ing  
wi th in   t he   f r eehau l   d i s t ance ,   p l ac ing   o r   d i spos ing  
and  trimming of a l l  materials c l a s s i f i e d  as Exca- 
vat ion  Usable   or   Excavat ion Waste. The work is 
to   be   ca r r i ed   ou t   i n   acco rdance   w i th   t hese   Spec i -  
f i c a t i o n s  and to   t he   l i nes   and   g rades  shown on 
t h e   P l a n s   o r  as designated by the  Engineer .  

9.2 (b) .2  Materials 

9.2(b) .3   Construct ion 

.1 Excavation  Usable 

A l l  excavated material i nco rpora t ed   i n to   t he  Roadway, 
Haul Road and  Access Road embankments w i l l  be   c l a s s -  
i f ied   as   Excavat ion   Usable .  

. 2  Excavation Waste 

A l l  excavated material which is no t   i nco rpora t ed  
i n t o   t h e  Roadway, Haul Road and Access Road em- 
bankments w i l l  b e   c l a s s i f i e d  as Excavation Waste. 

.1 Roadway Excavation 

(a )  Roadway Excavation w i l l  i nc lude  a l l  excavat ion  
requi red   for   the   cons t ruc t ion   of   cont iguous  
roadway d i t c h e s ,  embankments, i n s t a l - l a t i o n  of 
culverts  and  the  removal  and  disposal  of 
unsu i t ab le  materials. 

(b)  The Engineer w i l l  de s igna te   t he   ma te r i a l   t o   be  
used   in  embankments  and t h e  material t o  be 
wasted. 

( c )  A l l  roadway e x c a v a t i o n   s h a l l   b e   c a r r i e d   o u t   i n  
a manner as n o t   t o  damage the   na tura l   g round 
cover  on  adjacent areas. 

(d) Trimming  of a l l  excavat ion  surfaces   . shal l   be  
done i n  a neat  and  workmanlike  manner. Roadway 
e x c a v a t i o n s   s h a l l   n o t   v a r y   f r o m   t h e   l i n e s  and 
dimensions shown on the   P l ans  o r  as des igna ted  
by the  Engineer  by more than  two-tenths  (2/10) 
of a f o o t .  In addi t ion ,   the   d i f fe rence   be tween 
the  constructed  grade  and  the  designated  grade,  
w i th in  any  one  hundred (100) foo t   l eng th  of 
roadway, s h a l l   n o t   v a r y  by more than  one-tenth 
(1/10) of a foo t .  

(e) Where the  subgrade i s  i n   t r a n s i t i o n  from exca- 
v a t i o n   t o  embankment, subexcavation will be 
c a r r i e d   o u t   i n   t h e   t r a n s i t i o n  area i n   a c c o r -  
dance   wi th   the   P lans   o r  as des igna ted  by t h e  
Engineer.  

(f) Where unsu i t ab le  material is encountered a t  
the  grade level of a c u t ,   t h e   s u b g r a d e   s h a l l  
be  subexcavated  to   the  depth  s taked by t h e  
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9 . 2 ( b ) . 3  Construct ion 
(cont  ' d) 

(g) 

Engineer. 

Waste d i s p o s a l  areas and t h e  manner  of  waste 
d i sposa l  w i l l  be   designated by the  Engineer .  

Where s u i t a b l e  material is encountered a t  t h e  
grade level of a c u t ,   s c a r i f y i n g   t o  a minimum 

of   e igh t  (8) inches  below  subgrade w i l l  
be   performed  pr ior   to   shaping and  recompaction. 

Where s o l i d   r o c k  is encountered a t  the grade 
l e v e l   o f  a cu t ,   t he   subgrade   sha l l   be  Sub- 
excavated as shown on   the   P lans   and   backf i l led  
wi th  materials des igna ted  by the  Engineer- 

Rock which   cannot   be   r ipped ,   sha l l   be   d r i l l ed  
and b l a s t e d   i n   s u c h  a manner t h a t  all m a t e r i a l  
excavated w i l l  be   u sab le   fo r  embankment  con- 
s t r u c t i o n .  

Rock s l o p e s   s h a l l   b e   s c a l e d  down, removing 
boulders   and  rock  f ragments   to   form  s table  
s lopes .  

.2 Borrow Excavation 

The Engineer w i l l  de s igna te  and  approve a l l  
borrow  sources  and  haul  roads.  Haul  roads w i l l  
cons is t   o f   one  (1) two-way road  having a max- 
imum surface  width  of   thir ty- two (32)  f e e t   o r  
t w o  (2) one-way haul   roads  each  having a max- 
imum sur face   wid th  of twenty (20) fee t .  The 
haul   roads  w i l l  generally  be  dog-legged s o  
t h a t   o n l y  a s h o r t   s e c t i o n  of   the   haul   road  i s  
v i s i b l e  from t h e  highway. 

Drill l o g s  i n  t h e   v i c i n i t y  of p o t e n t i a l  borrow 
sources  have  been  indicated  on  the  Plans.   This 
in format ion   has   been   provided   to   g ive   the  Con- 
t r a c t o r   a n   a p p r e c i a t i o n  of the   genera l   type  of 
material to   be   encoun te red  i n  borrow  sources. 
The ac tua l   l oca t ion ,   d imens ions  and d e p t h s   f o r  
excavat ion of borrow  sources w i l l  be des igna ted  
i n   t h e   f i e l d  by the   Engineer .  

Slopes  of  the  excavated  borrow p i t s   s h a l l   n o t  
be steeper than two t o  one (2: 1) f o r  Excava- 
t i o n  Waste and  one-quarter  to  one (1/4:1) f o r  
Excavat ion  Usable   unless   otherwise  directed 
by the  Engineer .  

Waste materials excavated  from  borrow p i t s  
w i l l  generally  be  disposed  of by p l ac ing   a s  
designated by the  Engineer  immediately  ad- 
j a c e n t   t o   t h e   b o r r o w   p i t   i n   s u c h  a l o c a t i o n  
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9 .2(b) .3   Cons t ruc t ion  
(con t 'd) 

9.2(b).4  Measurements .1 

.2 

. 3  

.4  

.5 

(e) 

The 

as n o t   t o   i n t e r f e r e   w i t h   t h e   n a t u r a l  ground 
d ra inage   o r   d ra inage  from o r   i n t o   t h e  borrow 
p i t .  The disposed  of material wi l l   be  trimmed 
as d i r e c t e d  by the   Engineer .   For   cer ta in  
borrow  excavations,   the  Engineer may d i r e c t  
t h a t  a l l  o r   p a r t   o f   t h e  waste materials be 
placed  back  into  the  excavated  area upon 
completion  of  the  borrow  excavation. 

Rock which   cannot   be   r ipped ,   sha l l   be   d r i l l ed  
and b l a s t e d   i n   s u c h  a manner t h a t  a l l  materials 
excavated w i l l  be   usable   for  embankment con- 
s t r u c t i o n .  

quan t i ty  of EXCAVATION WASTE t o   b e  measured f o r  
payment s h a l l   b e   t h e  number of  cubic  yards  of 
material, i n  i t s  o r i g i n a l   p o s i t i o n ,   a c c e p t a b l y  
excavated and disposed  of   in   accordance  with 
these   Spec i f i ca t ions .  

O r i g i n a l   c r o s s   s e c t i o n s  w i l l  b e   t a k e n   a f t e r  
c l e a r i n g  is completed. 

The quant i ty   o f  EXCAVATION USABLE t o   b e  measured 
f o r  payment s h a l l   b e   t h e  number  of cubic.   yards of 
material, i n  i ts  o r i g i n a l   p o s i t i o n ,   a c c e p t a b l y  
excavated  and  placed  in   accordance  with  these 
S p e c i f i c a t i o n s .  

There w i l l  be  no  measurement f o r  payment f o r  
material excavated  beyond  the  l ines  shown on the  
P lans   o r  as s t aked  by the  Engineer   except   in   us-  
a b l e  roadway excavat ions ,   where   in   the   op in ion  o f  
the  Engineer,   unavoidable  over-break  occurs,  mea- 
surement   for  payment w i l l  be  made f o r   t h e   a c t u a l  
quant i ty   involved  provided  the  over-break  does 
not   exceed  ten (10) pe rcen t   o f   t he   ac tua l   quan t i ty  
wi th in   t he   l i nes   and   g rades  as s taked  by t h e  
Engineer  between  the  established  one  hundred (100) 
f o o t   s t a t i o n   i n t e r v a l s  where the  over-break  occurs.  
Materials i n  excess of the  a l lowable  over-break 
w i l l  only  be  measured  for payment i f   t h e y  are  
a c c e p t a b l y   u t i l i z e d  i n  the   cons t ruc t ion  of em- 
bankmen t . 
Scar i fy ing   and   re lay ing  as s p e c i f i e d   i n  .Article 
9 .2 (b )3 .1 (h )   sha l l   be   cons ide red   i nc iden ta l   t o  
t h e  roadway  and  borrow  excavation  operation  and 
w i l l  not  be  measured  separately  for  payment.  

Where t h e   E n g i n e e r   d i r e c t s   t h a t   u n s u i t a b l e  material 
from a borrow p i t   be   p l aced   back   i n to   t he   excava ted  
area a f t e r   c o m p l e t i o n  of the   bor row  excavat ion ,   th i s  
work w i l l  be  measured f o r  payment in   accordance  
wi th   Sec t ion  45 of t h e  General Condi t ions "C”. 
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9.2(b).4 Measurements .6  The removal and disposal of all roots, stumps, 
(cont ' d) surface debris and other unsuitable materials 

shall be considered incidental to the measurement 
made for  Roadway and Borrow Excavation. 
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9.3.1. Descr ip t ion  

.1 

.2 

9.3.2 Materials 

9.3.3  Construct ion 
c 

c 

c 

c 

9.3.4  Measurement .1 

This item c o n s i s t s  of the   excavat ion  required for 
permanently  deepening,  widening  and  relocating water 
channels ,  t h e  cons t ruc t ion  of d i t ches   o the r   t han  
contiguous  roadway  ditches,   loading,  hauling  within 
t h e   f r e e   h a u l   d i s t a n c e ,   p l a c i n g   o r  d i s p o s i n g  a n d  
trimming  of materials in   acco rdance   w i th   t hese  
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   a n d   g r a d e s  shown 
on the   P l ans   o r  as  designated by the  Engineer .  
Except   for   in te rcepter   d i tches   running   genera l ly  
p a r a l l e l   t o   t h e  roadway embankment but   no t   cont ig-  
uous  with i t ,  channel   excavat ion w i l l  be   designated 
beyond a d i s t a n c e  of f i f t e e n  (15) f e e t  from t h e  
s t aked   t oe  of t h e  embankment. 

Channel  Excavation Rock 

Channel  Excavation Rock is def ined  as: 

(a)  Channel material excavated  from  solid masses 
of  igneous,  sedimentary  or  metamorphic  rock 
wh ich ,   p r io r   t o  i t s  removal, was i n t e g r a l   w i t h  
i ts  pa ren t  mass. 

(b)   Boulder   or   rock  f ragments   measuring  in  volume 
two (2)  cubic   yards   o r  more. 

Channel  Excavation Common 

Channel  Excavation Common s h a l l   c o n s i s t  of t h e  ex- 
cava t ion  of a l l  o t h e r   m a t e r i a l s  of  whatever  nature 
including  dense t i l l s ,  hardpan  and  f rozen  mater ia ls  
t h a t  do no t  come u n d e r   t h e   c l a s s i f i c a t i o n  of  Channel 
Excavation Rock. 

A l l  materials excavated  shal l   be   disposed of as 
shown on   the   P lans   o r  as d i r e c t e d  by the   Engineer .  
S u i t a b l e  material s h a l l   b e   u s e d   i n   t h e  roadway em- 
bankment,  where  considered  practical by t h e  Engineer.  
When excavated material i s  p laced   near   the   banks  of 
a c h a n n e l   o r   d i t c h ,   p r o v i s i o n   s h a l l   b e  made t o  en- 
sure  proper  f low  of water from ad jacen t   l and   t o  
t h i s  waterway. The e x c a v a t i o n   s h a l l   b e   n e a t l y  
f i n i s h e d  and the  disposed  of  material s h a l l   b e  
shaped  and trimmed t o  a c o n d i t i o n   s a t i s f a c t o r y   t o  
the  Engineer .  The excavation  equipment is s u b j e c t  
t o  the  approval   of   the   Engineer .  

A l l  Channe l   Excava t ion   sha l l   be   ca r r i ed   ou t   i n  a 
manner as n o t   t o  damage t h e   n a t u r a l  ground  cover  on 
ad j   acen t  areas. 

The quan t i ty  of CHANNEL EXCAVATION COMMON t o   b e  
measured f o r  payment, s h a l l   b e   t h e  number of  cubic 
yards  of material, i n  i t s  o r i g i n a l   p o s i t i o n ,   a c c e p t -  
ably  excavated  and  placed  in   accordance  with  these 
Spec i f i ca t ions .  
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9 . 3 . 4  Measurement 
(cont ' d) 

.2 

.3  

.4  

The  quantity  of  CHANNEL  EXCAVATION ROCK to be 
measured  for  payment,  shall  be  the  number. o f  cubic 
yards of material,  in  its  original  position,  accept- 
ably  excavated  and  placed  in  accordance  with  these 
Specifications. 

Measurement  for  payment of material  excavated  beyond 
the  lines  shown  on  the  Plans  or  staked  by  the  En- 
gineer will  not  be  made  except  that  for  Channel 
Excavation  Rock  where,  in  the  opinion of the  Engineer, 
unavoidable  overbreak  occurs.  Measurement  for 
payment  will  be  made  of  the  actual  quantities  in- 
volved,  provided  the  overbreak  quantity does not 
exceed  ten (10) percent  of  the  actual quantity of 
rock  within  the  lines  and  grades  as  staked by the 
Engineer  between  the  established  one-hundred (100) 
foot  station  intervals  where  the overbreak occurs. 
Channel  Excavation  Rock  beyond  the allowable over- 
break  will  not  be  measured  for  payment. 

Original  cross  sections  will  be  taken  after  clearing 
is  completed. 
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9.4 .1   Descr ip t ion  

9.4.2 Materials 

9.4.3  Construct ion 

Th i s   i t em  cons i s t s  of t he   cons t ruc t ion  of  embank- 
ments for   the  highway,   haul   roads,   access   roads,  
di tch  blocks  and  di tch  checks  and  the  backfi l l ing 
o f   c u l v e r t s ,   s t r u c t u r e s  and  sub-excavated areas i n  
acco rdance   w i th   t hese   Spec i f i ca t ions  and t o   t h e  
l i n e s  and  grades shown on t h e   P i a n s   o r  as  designated 
by the  Engineer.  

The materials s h a l l   c o n s i s t  of accep tab le   ea r th   and /  
or   rock   f ree   f rom wood, brush,   roots   and  other  
organic  matter. All materials s h a l l   b e   s u b j e c t   t o  
the  approval  of t he   Eng inee r   p r io r   t o  use i n  em- 
bankment cons t ruc t ion .  

.1 Plac ing  Embankments 

(a) The embankment shall be   cons t ruc ted   to  t h e  
l i n e s  and grades shown on the   P lans   and/or  
s taked  by the   Eng inee r .   I f  an embankment i s  
cons t ruc ted  beyond the   des igna ted   l i nes  and 
grades ,   the   excess  material s h a l l   b e  removed 
by the  Contractor  and  placed  where  the embank- 
ment i s  below  grade level. I f   t h e   e x c e s s  
material cannot   be   acceptab ly   used   in  embank- 
ment cons t ruc t ion ,  i t  sha l l   be   d i sposed  of a t  
a locat ion  designated  by  the  Engineer   in  a man- 
ner  approved by the   Engineer .  

(b) The i n i t i a l   l i f t  of embankment m a t e r i a l  on 
u n s t a b l e   f o u n d a t i o n s   s h a l l  have a minimum 
th ickness  of t h r e e  ( 3 )  f e e t   f o r   s u p p o r t  of 
construct ion  equipment .  The Engineer may 
p e r m i t   t h e   i n i t i a l   l i f t  t o  be placed i n  a 
narrow f i l l   a l o n g   t h e   u p h i l l   s i d e  of t h e  em- 
bankment area t o   p r o v i d e   a c c e s s   t o   v a r i o u s  
works  along  the  right-of-way.  Successive 
l i f t s   o n a n u n s t a b l e   f o u n d a t i o n  and all l i f t s  
on s t a b l e   f o u n d a t i o n s   s h a l l   b e   c o n s t r u c t e d   i n  
uniform  layers   of   e ighteen  (18)   inches maximum 
th i ckness   ac ross   t he   en t i r e   w id th  of the  em- 
bankment w i t h   t h e   f i n a l   l i f t  of e i g h t  (8) inches 
maximum compacted  thickness.   In embankments 
composed p r imar i ly  of material obtained  from 
r o c k   c u t s ,   t h e   l a r g e r   s t o n e s   s h a l l   b e   c a r e f u l l y  
d i s t r i b u t e d  and t h e   v o i d s   f i l l e d   w i t h  smaller 
s tones   and   o the r   ava i l ab le  material t o  form 
a compact mass. 

( c )  The C o n t r a c t o r   s h a l l   m a i n t a i n   s u f f i c i e n t  crown 
and/or   supere leva t ion   dur ing   the  embankment 
cons t ruc t ion   t o   ensu re   r eady   t r ansve r se   runof f  
of s u r f a c e  water. 
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c 

c 

c 

c 

Prel iminary  shaping of s i d e   s l o p e s   s h a l l  be 
done as close  behind embankment placement as 
poss ib l e .  

Trimming of t he   t op   su r f ace ,   s ide   s lopes  and 
t o e  of the  embankments s h a l l   b e  done i n  a nea t  
and  workmanlike  manner. F i n a l  embankments 
sha l l   no t   va ry   f rom  the   g rades  as shown on the  
P l a n s   o r  as des igna ted  by the  Engineer by more 
than  two-tenths (2/10) of a f o o t .   I n   a d d i t i o n ,  
the  difference  between  the  constructed  grade 
and the  designated  grade,   wi thin  any  one hun- 
dred (100) foo t   l eng th  of  roadway, s h a l l   n o t  
vary  by  more than  one-tenth (1/10) of a f o o t .  

Final   t r imming  shal l   be   under   the  supervis ion 
of a competent  foreman  and s h a l l  be  complete 
by  September 15 th  of each   yea r   fo r  a l l  sec- 
t i o n s  of the  road  which  have  been  constructed 
t o   f i n a l   g r a d e .  

The C o n t r a c t o r   s h a l l   b e   r e s p o n s i b l e   f o r   d e t e r -  
mining  the  type  of  equipment  most  suitable  for 
trimming  the materials encountered on the  pro- 
j e c t ,  and shal l   provide  such  equipment  on t h e  
work as r equ i r ed ,   t o   accep tab ly   comple t e   t he  
trimming  and  clean  up. 

Material used i n   t h e   f i n a l   e i g h t  (8) inch l i f t  
of embankment, s h a l l   b e   s e l e c t e d  by t h e  Con- 
t r a c t o r   t o   e n s u r e  a minimum of bou lde r s   o r   s tone  
f ragments   having   d imens ions   l a rger   than   s ix  
(6) i nches .   Af t e r   p l ac ing   t he   f i na l   e igh t  (8) 
i n c h   l i f t ,  a l l  s tones ,   bou lde r s   o r   rock   f r ag -  
ments  having a major   dimension  greater   than 
s i x  (6) i n c h e s   s h a l l   b e  removed from  the ma- 
t e r ia l  and  disposed  of a t  locat ions  approved 
by the  Engineer .  

A s  t h i s   p r o j e c t  l ies  wi th in   t he  zone of perma- 
f r o s t ,  i t  w i l l  be   pe rmis s ib l e   t o   cons t ruc t  
embankment u s i n g   s o i l s   i n  a f r o z e n   s t a t e .  

.2 Compaction  of Embankments 

(a)  Each l a y e r  of embankment material s h a l l   b e  
s p r e a d   e v e n l y   t o   t h e   s a t i s f a c t i o n  of t h e  
Engineer. The haul ing  equipment   shal l   be  
d i r e c t e d   u n i f o r m l y   o v e r   t h e   f u l l   w i d t h  of 
each   layer   o f  material placed.  

(b) The Engineer w i l l  determine  i f   and when  com- 
pac t ion  is r e q u i r e d   i n   a d d i t i o n   t o   t h a t  pro- 
vided by t h e   h a u l i n g   u n i t s  and w i l l  de s igna te  
the  type  and number of compact ion   un i t s   to   be  
used. 
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9 .4 .3  Construct ion (c) The a d d i t i o n  of water t o   t h e  embankment mater ia l  
(cont 'd )  may be  required  during  the  compact ion  operat ion.  

(.- The Engineer w i l l  des igna te  when t h i s  i s  re- 
qui red   and   the   quant i t ies  t o  be   appl ied .  The 
water s h a l l   b e   d i s t r i b u t e d   i n   a c c o r d a n c e   w i t h  
Div is ion  9 ,  Sec t ion  10. 

. 3  Drying of Embankments 

During embankment c o n s t r u c t i o n ,   i f  i n  the   op in ion  
of the   Engineer ,   the  material is too  w e t  f o r  com- 
pac t ing ,   he  may d i r e c t   t h a t   d r y i n g  of t he  embank- 
ment m a t e r i a l   b e   c a r r i e d   o u t .  The type  and number 
of  drying  equipment  units and the  drying  procedure 
used w i l l  be as d i r e c t e d  by the  Engineer .  I f  i n  
the   op in ion  of the  Engineer   the  weather  is  no t  
s u i t a b l e   f o r   d r y i n g ,   t h e   d r y i n g  work will cease 
and  not   resume  unt i l   the   Engineer   has  so d i r e c t e d .  

. 4  Embankment Adjacent t o  S t r u c t u r e s  

Embankment a t  Bridge  Approaches 

The permission  of  the  Engineer  must  be  obtained 
be fo re  any f i l l  is p laced   aga ins t   conc re t e  
arches,   abutments   or   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 t h e   P l a n s   o r  as d i r e c t e d  by the  En- 
g ineer ,   sha l l   be   cons t ruc ted   o f   approved  ma- 
ter ia l  p l a c e d   i n   l a y e r s  of maximum compacted 
t h i c k n e s s   o f   s i x  (6) inches .  The  amount  of 
compaction  and  the  type  of  equipment  to be 
used w i l l  be  determined by the  Engineer.  For 
s t r u c t u r e s   r e q u i r i n g  embankments on bo th   s ides ,  
t h e  embankment sha l l   be   p l aced   s imul t aneous ly  
a t  t h e  same e l e v a t i o n s  on b o t h   s i d e s  of t he  
s t r u c t u r e .  

Embankment a t  Culver t s  

Embankment materials a r o u n d   c u l v e r t s   s h a l l  
be   s e l ec t ed  by the  Engineer   and  placed  to   the 
limits shown on t h e   P l a n s   o r  as designated by 
the  Engineer .  The material s h a l l   b e   p l a c e d  
and  compacted i n   s i x  (6)  i n c h   l a y e r s  a l te r -  
na te ly   on   each   s ide   o f   the   cu lver t  so as n o t  
t o   d i s p l a c e   t h e   c u l v e r t   d u r i n g   i n s t a l l a t i o n .  
The amount  of  compaction  and  the  type of 
equipment to   be   u sed  w i l l  be  determined by 
the  Engineer .  To obtain  the  required  compact ion 
under   the  haunches,   the  material i n   t h i s  area 
sha l l   be   p l aced   and  tamped by hand to t h e  
s a t i s f a c t i o n   o f   t h e  Engineer. 
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9.4.3 Construct ion 
(cont 'd )  

.5 

( c )   F i l l  - Retaining  Walls 

The f i l l  behind  the walls s h a l l   c o n s i s t  of 
approved material placed  in   layers   not   exceeding 
s i x  (6)  inches  in   thickness   and  compacted  as  
d i r e c t e d  by the  Engineer .   In   the  case of c e l l  
t ype   r e t a in ing  walls, t h e   f i l l   b e h i n d   t h e  wall 
s h a l l   b e  tamped  and kept   near   but   not   above 
t h e   l e v e l  of t h e  compacted material. w i th in   t he  
cel ls .  Where f i l l  is to   be   p l aced  on a 
s l o p i n g   s u r f a c e ,   t h e   s u r f a c e  must be benched 
to   r educe   t he   l oad  on t h e   r e t a i n i n g   s t r u c t u r e .  

Compaction  Equipment 

A l l  compactors   specif ied  herein  for   compact ion of 
material s h a l l  comply wi th   the   fo l lowing  minimum 
requirements:  

Sheepsfoot   compactors   sha l l   cons is t  of  one or  
more drum un i t s ,   hav ing  a t o t a l  minimum width 
of e i g h t  (8) f ee t .  The l eng th  of t h e  tamping 
fee t  s h a l l   n o t  be less than  seven ( 7 )  inches .  
Under working  condi t ions,   the   compactor   shal l  
be of such   weight   tha t   the  minimum load upon 
each  tamper  foot w i l l  not   be  less than  four- 
hundred (400)  pounds p e r  square  inch of cross-  
s e c t i o n a l  area of the   t amping   fee t .  The 
sheepsfoot   compactor   shal l   be  of t he  self- 
cleaning  type  and  the  ends of the  tamping 
f e e t   s h a l l  a t  a l l  times b e   k e p t   i n  a f l a t  
condi t ion ,   acceptab le   to   the   Engineer .  

Pneumat i c - t i r ed   ro l l e r s   sha l l   have  a width of 
no t  less t h a n   s i x  (6)  f e e t .  They shall be 
equipped  with  pneumatic tires of   equa l   s ize  
and  diameter.  The space  between  the  s ide walls 
of ad jacent  tires s h a l l   b e   n o t   g r e a t e r   t h a n  
the  tire ,width,  and  the rear t ires :shal l   be  
s t a g g e r e d   i n   r e l a t i o n   t o   t h e   f r o n t  tires. The 
ro l l e r   sha l l   be   equ ipped   w i th   mechan ica l  means 
o f   d i s t r ibu t ing   t he   con tac t   p re s su re   un i fo rmly  
among a l l  t h e   t i r e s  and t h e  tires shall be  
un i fo rmly   i n f l a t ed  so t h a t   t h e  a i r  p re s su re  
i n  a l l  tires does  not   vary more t h a n   f i v e  (5) 
pounds per   square   inch .   Pneumat ic   t i red  
r o l l e r s   s h a l l   b e  so c o n s t r u c t e d   t h a t   t h e   t o t a l  
we igh t   o f   t he   ro l l e r   sha l l   be   no t  less than  
seventeen ( 1 7 )  t ons  and t h a t   t h e   r o l l e r   s h a l l  
develop a minimum of  four-hundred (400 )  pounds 
pressure   per   inch   wid th  of t i re .  During 
ro l l i ng ,   t he   ope ra t ing   we igh t  of t h e   r o l l e r  
and  the t ire p r e s s u r e   s h a l l   b e   v a r i e d  as  
d i r e c t e d  by t h e   E n g i n e e r   t o   f i t   t h e   s o i l  
cond i t ions .  
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9.4.3 Construct ion 
(con t ' d) 

Gr id   Rol le rs   sha l l   weigh   no t  less t h a n   f i f t e e n  
(15) tons .  The r o l l e r   s h a l l   h a v e  a nominal 
width  of  eighty (80) i nches ;   w i th   f i ve  (5)  
inches  nominal   dis tance  between  the  centre   of  
the   bars   forming   the   g r id .  

Type (A) s t ee l  drum v ib ra to ry   compac to r s   sha l l  
b e   o f   t h e   a r t i c u l a t e d  frame type  having a drum 
width of n o t  less t h a n   s i x   ( 6 )   f e e t .  The 
weight   on  the drum end s h a l l   b e  not less than 
f i v e  (5) tons   wi th  minimum t o t a l   a p p l i e d   f o r c e s  
of  five-hundred (500) pounds  (combined v e r t i c a l  
components  of  dynamic  and s t a t i c  fo rces )   pe r  
l i n e a r   i n c h   o f  drum. 

Type (B)  s teel  drum v ib ra to ry   compac to r s   sha l l  
c o n s i s t  of a double drum (v ibra t ion   on   bo th  
drums) ,   se l f -propel led  compact ion  uni t   meet ing 
the   fo l lowing  minimum requirements:  

Tota l   weight  1 2 0 0  l b s .  
Width  of  drums 2 4  inches 
To ta l   app l i ed   fo rce  200 l b s .   p e r  
(combined v e r t i c a l   l i n e a r   i n c h  
components  of  dynamic  of drum 
and s t a t i c  f o r c e s )  

Vibratory  padfoot  drum compactors s'hall be of 
t he   a r t i cu la t ed   f r ame type   hav ing  a 'drum width 
of   not  less t h a n   s i x   ( 6 )   f e e t .  The weight on 
t h e  drum end s h a l l   b e   n o t  less t h a n   f i v e  (5) 
tons   wi th  a minimum t o t a l   a p p l i e d   c o n t a c t  
p re s su re  (combined  dynamic  and s t a t i c  p res su re )  
of f ive  hundred (500) pounds per   square   inch .  

Self-powered,   hand-operated  vibratory  plate  
un i t s   for   compact ion   of   backf i l l   and/or  em- 
bankment   immediately  adjacent   to   s t ructures  
a n d   c u l v e r t s   s h a l l   b e  of a design  approved by 
the   Engineer  and  weighing  not less than  two 
hundred (200) pounds. 

Pneumatic,   hand  operated  tamping  units  for 
compaction  of  backfil l   and  the  haunches of 
fo r ty -e igh t  (48) inch   and   la rger   d iameter  
c u l v e r t s   s h a l l   b e   t h e  ramming type o f  approved 
design  and  weighing  not less t h a n   t h i r t y  (30) 
pounds. 

Each   compact ion   un i t   sha l l   cons is t  of a f u l l y  
operated  compactor.   Compaction  units  described 
i n  Articles 9 . 4 . 3 . 5 ( a ) ,   ( b ) ,   ( c ) ,  (d ) ,  (e)  and 
(f) s h a l l   b e   s e l f - p r o p e l l e d   o r  power-drawn,  and 
be  capable  of moving a t  a speed up t o  f o u r  ( 4 )  
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9 . 4 . 3  Const ruc t ion  miles per   hour ,   wi th   the   except ion  of t h e  
(cont  ' d)   compac t ion   un i t s   desc r ibed   i n   Ar t i c l e  9 . 4 . 3 . 5 ( e  

which s h a l l  be  capable  of  moving a t  speeds up 
t o   s e v e n t y  (70)  f ee t   pe r   minu te .  

.6 Drying  Equipment 

(a)   Drying  Equipment   shal l   consis t   of  a heavy  duty 
h inge   of fse t   type   d i sc   p low  meet ing   the   fo l -  
lowing minimum requirements:  

Weight 8000 l b s .  with  pro- 
v i s i o n s  f o r  a d d i t i o n a l  
weight as requi red  

Width 8 f e e t  

No. of d i s c s  1 2  

Disc diameter 36 inches 

(b )   Each   d ry ing   un i t   sha l l   cons i s t  of f u l l y  
ope ra t ed   s e l f -p rope l l ed   o r  power-drawn drying 
equipment .   Drying   un i t s   sha l l   be   capable   o f  
moving a t  speeds up t o   f o u r  ( 4 )  m. p . h. 

.7 Time Recording 

9.4.4  Measurement 

All compaction  and  drying  units  with  the  ex- 
cep t ion  of the  self-powered  and  hand  operated 
v i b r a t i n g   p l a t e  and  tamping u n i t s  as descr ibed  
i n  Articles 9.4.3.5(g)  and  (h)  shall   be  equip- 
ped with  an  approved time record ing   device  
which  accurately  records  the number  of hours  
each  machine is i n   o p e r a t i o n .  

I t  w i l l  be   t he   Con t rac to r ' s   r e spons ib i l i t y   t o  
ensu re   t ha t   t he  time record ing   devices  are 
proper ly  mounted  and ma in ta ined ,   t ha t   t he  
ca rds  are a c c u r a t e l y   i d e n t i f i e d  as t o   t h e  
machine,   date  and s h i f t  and t o   d a i l y   d e l i v e r  
s a id   ca rds   t o   t he   Eng inee r .  

The Engineer w i l l  r eco rd   t he  number  of oper- 
a t ing   hour s   fo r   each  machine  and  both  the 
Engineer  and  the  Contractor w i l l  c e r t i f y   d a i l y  
tha t   such   records  are c o r r e c t .  

cons t ruc t ion   of  embankments s h a l l  be considered 
i n c i d e n t a l   t o   t h e  work  under  the  Unit Price Table 
Items, and w i l l  not   be   measured  separately  for  
payment . 

.2  The quan t i ty  of  Compaction t o  be  measured f o r  pay- 
men t ,   sha l l   be   t he   ac tua l  number of  approved  hours 
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9.4.4  Measurement 
(con t ' d) 

each  compact ion  uni t  i s  opera ted  as d i r e c t e d  by the 
Engineer   in   accordance   wi th   these   Spec i f ica t ions .  

. 3  The q u a n t i t y  of  Drying to  be  measured  for  payment, 
s h a l l   b e   t h e   a c t u a l  number of  approved  hours  the 
d r y i n g   u n i t  i s  opera ted  as d i r e c t e d  by the  Engineer 
i n   acco rdance   w i th   t hese   Spec i f i ca t ions .  

.4 The Uni t   Pr ice   Table   p r ices   for   compact ion   and/or  
d ry ing   un i t s   sha l l   be   cons ide red   a l l - found  f u l l y  
opera ted  rates inc luding   opera tors  as requi red .  

.5 Other  equipment  used in   the   d ry ing   and/or   compact ion  
ope ra t ions ,  which is no t  shown i n   t h e   U n i t   P r i c e  
T a b l e ,   s h a l l   b e   c o n s i d e r e d   i n c i d e n t a l   t o   t h e   d r y i n g  
and  compaction  operation  and w i l l  not  be  measured 
s e p a r a t e l y   f o r  payment. 

. 6  Work d e s c r i b e d   i n  Article 9.4.3.1(a) shall be con- 
s i d e r e d   i n c i d e n t a l   t o   t h e  embankment cons t ruc t ion  
ope ra t ion  and w i l l  not   be   measured  separately  for  
payment.  Excess material n o t   u s e d   i n   t h e  embank- 
ment but   disposed  of  as d i r e c t e d  by the  :Engineer,  
w i l l  be excluded  from  the  excavation  measurement 
a t  its source.  

.7  The removal  and  disposal  of  stones,   boulders  and/or 
rock  fragments as d e s c r i b e d   i n  Article 9.4.3.1(h)  
s h a l l   b e   c o n s i d e r e d   i n c i d e n t a l   t o   t h e  embankment 
cons t ruc t ion   opera t ion   and  w i l l  not  be  measured 
s e p a r a t e l y   f o r  payment. 

c 

c 
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9.5.1 Description 

9.5.2 Materials 

9.5 .3  Construction 

9.5 .4  Measurement 
c 

e 

This  item  consists  of  the  authorized  hauling  of 
excavated  material,  classified  under  the  various 
excavation  items,  in  accordance  with  these  Speci- 
fications  for  a  distance  beyond  a  free  haul  dis- 
tance of one-half  (1/2)  mile,  (2,640  feet). 

Not  applicable. 

Not  applicable. 

.1 The  quantity of  Overhaul to  be  measured  for  payment 
shall  be  the  number  of  cubic  yard  miles of haul of 
authorized  material  beyond  the  two  thousand  six 
hundred  and  forty  (2,640)  foot  free  haul  distance 
in  accordance  with  these  Specifications.  The  Haul 
will be  calculated by the  Mass  Diagram  Method. 

The  overhaul  distance  shall  be  the  distance  between 
the  centres  of  volume  of  the  overhauled  material  in 
its  original  position  and  its  position  after  placing, 
less  the  free  haul  distance.  The  haul  distance  will 
be  measured  along  the  shortest  route  determined by 
the  Engineer  as  feasible  and  satisfactory. 

When  material  is  obtained  by  extra  widening  of  a 
right-of-way cut, any  area of the  excavation  more 
than  one  hundred  and  fifty (150) feet  from  the 
centreline of the  roadway s h a l l ,  for  the  purpose  of 
centre of mass  and  overhaul  calculations,  be  con- 
sidered  as  a  separate  area  off  the  right-of-way  and 
its  distance  from  the  roadway  will be measured  to 
the  centreline  of  the  roadway. 
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Div is ion  9 

9 . 6 . 1  Descr ipt ion  This  item 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  from the  
des igna ted   supp ly   s i t e ( s )   and   t he   i n s t a l l a t ion   o f  
Corrugated   S tee l   P ipe   (C.S .P . )   Culver t s   in   accor -  
dance   w i th   t hese   Spec i f i ca t ions   and   t o   t he   l i nes  
and  grades shown on   t he   P l ans   o r  as designated by 
the  Engineer.  

.1 Culverts ,   couplers   and  hardware w i l l  be   supp l i ed  by 
the  Department a t  t h e   d e s i g n a t e d   s u p p l y   s i t e ( s )  
l i s t e d  i n  Div i s ion  1, Sec t ion  1. The m a t e r i a l s  w i l l  
b e   p a l l e t i z e d .  

.2 Materials used  for  bedding  and  the f i l l  around  cul- 
v e r t s  w i l l  b e   s e l e c t e d  by the  Engineer  from items 
l i s t e d  in the Uni t   P r i ce   Tab le .  

. 3  Materials f o r  water t i g h t   j o i n t s  and   i n su la t ion  w i l l  
be   suppl ied  by the  Department   to   the  project .  

.1 Handling  of  Culvert Material 

The C o n t r a c t o r   s h a l l   t r a n s p o r t   t h e   c u l v e r t  
material i n   t h e   e x i s t i n g   p a l l e t s  from  the de- 
s i g n a t e d   s u p p l y   s i t e ( s )   t o   t h e   C o n t r a c t o r s  
s t o c k p i l e   s i t e ( s ) .  The p a l l e t s  sha l l  be  main- 
ta ined  during  shipment .  

P r i o r   t o  removing  the  culver t  material from  the 
d e s i g n a t e d   s u p p l y   s i t e ( s ) ,   t h e   C o n t r a c t o r   s h a l l  
supply   the   Engineer   wi th  a c e r t i f i c a t e  acknow- 
l edg ing   r ece ip t   o f   t he  material and  from  then 
to  completion  of the p r o j e c t ,  the Cont rac tor  
s h a l l  assume f u l l   r e s p o n s i b i l i t y   f o r   t h e  ma- 
terials and s h a l l   r e p l a c e   a n y   l o s t   o r  damaged 
items. 

The culver t s   have   been   nes ted   and   pa l le t ized   in  
a manner  most  economical for   sh ipment .  The 
p a l l e t s  are of s u c h   s i z e   t h a t   t h e y  will n o t  
exceed  the  width,   height   and  length  require-  
ments  for  highway  transport .  

The c u l v e r t  material s h a l l   b e  handlled so  as no t  
t o   b r u i s e   o r  damage t h e   s p e l t e r   c o a t i n g .  It  
sha l l   no t   be   d ragged  on the  ground  or  manipu- 
lated  with  heavy  equipment  without  proper  pre- 
c a u t i o n   t o   p r o t e c t   t h e   s u r f a c e .  Any damage t o  
t h e   s p e l t e r   c o a t i n g   s h a l l   b e   p r o t e c t e d  by t h e  
app l i ca t ion   o f  two ( 2 )  coats   of  weather resis- 
tan t   h igh   z inc   dus t   ox ide   pa in t   meet ing   the  
requirements  of  the C . G . S . B .  S p e c i f i c a t i o n  
N O .  1-GP181. The areas damaged s h a l l  be 
thoroughly  cleaned  and  rough  edges  ground 
smooth p r i o r   t o   t h e   p a i n t   a p p l i c a t i o n .  
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9.6.3  Construct ion . 2  Excavation 
(con t ’ d) 

( a )  The l o c a t i o n  and e l e v a t i o n  of excavat ions  fo r  
c u l v e r t s  w i l l  be   s taked by the  Engineer .  

(b)   During  construct ion  the  Contractor  may be re- 
qu i r ed   t o   p rov ide  a temporary  channel  diversion 
ou t s ide   t he  limits of t h e   c u l v e r t .  The l o c a t i o n  
of   the  channel   divers ion  and  the method of con- 
s t r u c t i o n  is s u b j e c t   t o   t h e  Engineer’s  approval. 

( c )   Excava t ion   sha l l   be   ca r r i ed   ou t   i n   acco rdance  
wi th   Div is ion   9 ,   Sec t ion   2(a)   o r   Sec t ion   2(b) .  

. 3  Bedding 

The c u l v e r t  bed sha l l   be   cons t ruc t ed   t o   . p rov ide  a 
uniform  and  f irm  foundation  throughout i t s  e n t i r e  
area. When a f i rm  foundat ion  is not   encountered a t  
the   g rade   es tab l i shed   for   the   cu lver t ,   the   bo t tom 
of t h e  bed shal l   be   sub-excavated  to   the  dimensions 
s taked  by the  Engineer .  The sub-excavated area 
s h a l l   b e   b a c k - f i l l e d   w i t h  material approved by 
the  Engineer,  and  compacted as d i r e c t e d  by the 
Engineer.  

. 4  I n s   t a l l a t i o n  

(a)   Corrugated Steel P ipe   Cu lve r t s   sha l l   be   p l aced  
w i t h   t h e   i n s i d e   c i r c u m f e r e n t i a l   l a p s   p o i n t i n g  
downstream. The l o n g i t u d i n a l   l a p s   f o r   a n n u l a r  
c o r r u g a t e d   c u l v e r t s   s h a l l   b e   l o c a t e d  a t  the  
s i d e   o r   q u a r t e r   p o i n t s .  

(b) The s e c t i o n s  of t h e   c u l v e r t s   s h a l l   b e   f i r m l y  
jointed  with  coupl ing  bands.  

( c )   I f   w a t e r t i g h t   j o i n t s  are s p e c i f i e d ,   t h e  method 
u s e d   s h a l l   b e  as d i r e c t e d  by the  Engineer .  

( d )   I f   i n s u l a t i o n  i s  s p e c i f i e d ,   i n s t a l l a t i o n  of 
i n s u l a t i o n  materials s h a l l   b e  as shown on the  
P l a n s   o r  as d i r e c t e d  by the  Engineer .  

(e )  The backf i l l i ng   a round   t he   cu lve r t  will b e   i n  
accordance  with  the  Plans and s h a l l  conform 
wi th   Div is ion  9,  Sec t ion  4 .  The material used 
w i l l  b e   s u b j e c t   t o   t h e   a p p r o v a l  of the  Engineer  
who w i l l  a l so   de te rmine   the  amount of compac- 
t i v e   e f f o r t   r e q u i r e d .  

( f )   Vehicular   t ra f f ic   and   cons t ruc t ion   equipment  
w i l l  no t   be   a l lowed   t o   c ros s   ove r  a c u l v e r t  
u n t i l   t h e   b a c k f i l l   h a s  been  constructed  and 
compacted t o  a minimum depth two ( 2 )   f e e t  
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9.6.3  Construction 
(con t 'd 

9.6.4  Measurement .1 

.2 

. 3  

.4 

.5 

.6 

over   the   h ighes t   po in t  of t h e   c u l v e r t .  

( g )  S t r u t t i n g   o f   c u l v e r t s  w i l l  not  be  allowed  with- 
out   wri t ten  approval   f rom  the  Engineer .  

The quan t i ty  of CORRUGATED STEEL PIPE t o  be  measured 
f o r  payment, s h a l l   b e   t h e  number  of l i n e a l  fee t  of 
t h e   v a r i o u s   s i z e s  of p i p e   s p e c i f i e d   i n   t h e   U n i t  
P r i ce   Tab le   accep tab ly   de l ive red   and   i n s t a l l ed   i n  
accordance   wi th   these   Spec i f ica t ions .  

The measurement w i l l  be  based  on  the  nominal  length 
o f   p ipe   s ec t ions .  

I n s t a l l a t i o n   o f   w a t e r t i g h t   j o i n t s  w i l l  be  measured 
f o r  payment in   acco rdance   w i th   Sec t ion  45 of t h e  
General   Condi t ions "C". 

I n s t a l l a t i o n  of i n s u l a t i o n  w i l l  be  measured f o r  
payment in   accordance   wi th   Sec t ion  45 of the   Genera l  
Condi t ions "C". 

Q u a n t i t i e s  of cu lve r t   excava t ion ,  backfill m a t e r i a l  
and  compaction will be  measured  for payme = n t   i n  
accordance   wi th   the   appropr ia te   Uni t   Pr ice   Table  
I tems . 
The replacement   of   any  lost   or  damaged items as 
desc r ibed   i n   Ar t i c l e   9 .6 .3 .1 (b )   sha l l   be   cons ide red  
i n c i d e n t a l   t o   t h e   c u l v e r t   i n s t a l l a t i o n   o p e r a t i o n  
and w i l l  not   be   measured  separately  for   payment .  

The p r o v i s i o n   f o r  a temporary  channel  diversion as 
d e s c r i b e d   i n  Article 9 .6 .3 .2(b)   sha l l   be   cons idered  
i n c i d e n t a l   t o   t h e   c u l v e r t   i n s t a l l a t i o n   o p e r a t i o n  
and w i l l  no t   be   measured   separa te ly   for  payment. 
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I 

9.7 .1   Descr ip t ion  

9 .7 .2  Materials 

Th i s   i t em  cons i s t s  of t h e   t r a n s p o r t a t i o n  from t h e  
d e s i g n a t e d   s u p p l y   s i t e ( s )  and t h e   i n s t a l l a t i o n  of 
Corrugated  Structural   Plate   Pipe  (C.S.P.P.)   Culver ts  
in   accordance   wi th   these   Spec i f ica t ions   and   to   the  
l i nes   and   g rades  shown on   the   P lans   o r  as des igna ted  
by the  Engineer.  

.1 The cu lve r t   p l a t e s ,   cu t -o f f  walls, hold down 
at tachments ,  steam l i n e s  and a l l  hardware w i l l  
be   suppl ied  by the  Department a t  the   des igna ted  
s u p p l y   s i t e ( s )   l i s t e d   i n   D i v i s i o n  1, Sect ion  

9 . 7 . 3  Construct ion 

CI 

2 .  Materials used  for   bedding  and  the f i l l  around  the 
c u l v e r t s  w i l l  be   s e l ec t ed  by the  Engineer  from  one 
of   the   Uni t   Pr ice   Table  Items. 

3. Materials f o r  water t i g h t   j o i n t s  and i n s u l a t i o n  w i l l  
be   suppl ied by the  Department t o   t h e  pro jec t .  

.1 Handling of Culver t  Material 

(a )  The C o n t r a c t o r   s h a l l   t r a n s p o r t   t h e   c u l v e r t  ma- 
t e r i a l  i n  t h e   e x i s t i n g   b u n d l e s   a n d / o r   p a l l e t s  
from t h e   d e s i g n a t e d   s u p p l y   s i t e ( s )   t o   t h e  Con- 
t r a c t o r s   s t o c k p i l e   s i t e ( s ) .  The bundles  and/or 
p a l l e t s   s h a l l  be maintained  during  shipment.  

( b )   P r i o r   t o  removing t h e   c u l v e r t  material from 
the   des igna ted   supp ly   s i t e ( s ) ,   t he   Con t rac to r  
sha l l   supply   the   Engineer   wi th  a c e r t i f i c a t e  
acknowledging  receipt  of t h e  material and  from 
then  to   complet ion  of   the  project ,   - the Con- 
t r a c t o r   s h a l l  assume f u l l   r e s p o n s i b i l i t y   f o r  
t h e  materials and s h a l l   r e p l a c e  any l o s t  or 
damaged items. 

The c u l v e r t  material h a s   b e e n   p a l l e t i z e d   i n  a 
manner  most  economical  for  shipment.. The 
p a l l e t s  are o f   such   s i ze   t ha t   t hey  will no t  
exceed  the  width,   height ,   and  length re- 
qui rements   for  highway t r a n s p o r t .  

(c )  The c u l v e r t  material s h a l l   b e   h a n d l e d  s o  as 
n o t   t o   b r u i s e   o r  damage t h e   s p e l t e r   c o a t i n g .  
It sha l l   no t   be   d ragged  on t h e  ground o r  man- 
ipulated  with  heavy  equipment  without  proper 
p r e c a u t i o n s   t o   p r o t e c t   t h e   s u r f a c e .  Any damage 
t o   t h e   s p e l t e r   c o a t i n g   s h a l l   b e   r e s t o r e d  by t h e  
a p p l i c a t i o n  of  two ( 2 )  c o a t s  of weather - res i s -  
t an t ,   h igh   z inc   dus t   ox ide   pa in t   meet ing   the  
requirements   of   the  C.G.S.B. S p e c i f i c a t i o n  
1-GP181. The areas damaged sha l l   be   t ho rough ly  
cleaned  and  rough  edges  ground  smooth  prior 
t o   t h e   p a i n t   a p p l i c a t i o n .  
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. 2  

. 3  
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Excavation 

(a) The l o c a t i o n ,   l i n e s  and  grades  of  the  excavation 
r e q u i r e d   f o r   t h e   c u l v e r t   i n s t a l l a t i o n s  w i l l  be  
as shown on t h e   P l a n s   o r  as des igna ted  by t h e  
Engineer.  

(b) During   the   cons t ruc t ion ,   the   Cont rac tor  may be 
r equ i r ed   t o   p rov ide  a temporary  diversion  chan- 
n e l   o u t s i d e   t h e  limits o f   t he   cu lve r t .  The 
l o c a t i o n  of the  channel   divers ion  and  the me- 
thod  of   construct ion is sub jec t   t o   t he   Eng inee r s  
approval .  

(c )   Excavat ion   sha l l   be   car r ied   ou t   in   accordance  
wi th   Div is ion  9 ,  Sec t ion   2(a)  o r  Sec t ion   2(b) .  

Foundation 

The c u l v e r t  bed s h a l l   p r o v i d e  a f i rm  foundat ion  
throughout i ts e n t i r e  area. The bed s h a l l   b e  sub- 
excavated   to   the   d imens ions   s taked   by   the   Engineer  
and backf i l led   wi th   approved  material which s h a l l  
be  compacted as directed  by  the  Engineer .  

A s  s emb l y  

(a)  Placing  and  assembly of t h e   p i p e  may only  pro- 
ceed   a f t e r   t he   excava t ion ,   founda t ion  and 
bedding  for  the  pipe  have  been  approved by t h e  
Engineer.  The assembly   sha l l   be   in   accordance  
wi th   t he  Shop Drawings. A l l  h o l e s   s h a l l   b e  
f i l l e d   w i t h   b o l t s  and s h a l l   b e   t i g h t e n e d   t o  a 
torque  of   not  less than  one  hundred  and f i f t y  
(150) f o o t  pounds  and n o t  more than two hundred 
(200) foot  pounds. 

(b) The Contrac tor  shall, when s p e c i f i e d  i n  Divi- 
s i o n  1, Sec t ion  1, a r r a n g e   t o   h a v e   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   t h e  
cu lve r t   supp l i e r   du r ing   t he   pe r iod   o f   i n s t a l -  
l a t i o n   t o   e n s u r e   t h a t   t h e   c u l v e r t   a s s e m b l y ,  
e r e c t i o n  and gene ra l   cons t ruc t ion  are i n  
accordance  with  the  Supplier 's   recommendations.  

B a c k f i l l i n g  

(a) Assembly  and t igh ten ing   of  a l l  b o l t s   s h a l l   b e  
completed  and  approved  by  the  Engineer  before 
b a c k f i l l i n g  may commence. B a c k f i l l  material 
w i l l  be   designated by the  Engineer .  

(b )   Backf i l l  material s h a l l   b e   p l a c e d   i n   s u c c e s s i v e  
layers  and  compacted  in  accordance  with  the 
P l a n s   o r  as d i r e c t e d  b the  Engineer.   Equip- 
ment  used fo r   t he   back  f i l l i n g   o p e r a t i o n  up to 
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t h r e e  (3) f ee t  above  the  top  of   the  pipe  shal l  
r u n   p a r a l l e l  and as c l o s e   t o   t h e   p i p e  as  pos- 
s ib l e   w i th   s imu l t aneous  hand  spreading and 
compaction by v ibra tors   and/or   mechanica l  
tampers   adjacent   to   the  face  of   the  pipe.  The 
material under  the  haunches  shall   be  hand  placed 
and  tamped as d i r e c t e d  by the  Engineer.  

(c)  During  the  course of backf i l l ing   a round  and  
above   the   p ipe ,   the   def lec t ions   wi th in   the   p ipe  
w i l l  be  measured by the  Engineer   and  the re- 
s u l t s  w i l l  be  made a v a i l a b l e   t o   t h e   C o n t r a c t o r  
on a r o u t i n e   b a s i s .  

I f   r e q u i r e d ,   t h e   C o n t r a c t o r   s h a l l  assist the  
Engineer   in   p lac ing   the   measur ing   devices .  
Lateral movement of t he   p ipe   sha l l   be   p reven ted  
by   con t ro l l i ng   t he  rate o f   f i l l i n g  on each   s ide .  
The Cont rac tor  w i l l  be   respons ib le   for   the   p ro-  
pe r   p l ac ing  of the   bedding   and   backf i l l  as ev i -  
denced  by  the  deformation  of  the  pipe  from i t s  
o r ig ina l   shape .  No s t r u t t i n g  of t he   p ipe  w i l l  
be  allowed  without  writ ten  approval  from  the 
Engineer. 

Unless   otherwise  directed,   the   fol lowing  cr i -  
t e r ia  on d e f l e c t i o n  w i l l  be  followed. Only 
v e r t i c a l   d e f l e c t i o n s   t h a t   t e n d   t o   i n c r e a s e   t h e  
o r i g i n a l   v e r t i c a l   d i m e n s i o n  w i l l  be  allowed. 
I n c r e a s e   i n   v e r t i c a l   d i m e n s i o n  w i l l  no t   be  
permi t ted   to   exceed   th ree  (3) percent   o f   the  
o r i g i n a l  ver t ica l  diameter .   Horizontal   de-  
f l e c t i o n s  w i l l  no t   be   permi t ted   to   exceed  a f i v e  
( 5 )  percent   decrease  of t h e   o r i g i n a l   h o r i z o n t a l  
diameter .  

(d) If dur ing   the   p lacement   o f   backf i l l   o r  embank- 
ment  around  and  above  the  pipe  the  deformations 
should  exceed  the  above limits, t h e  work s h a l l  
cease. The Engineer may then  order  the  removal 
and  replacement of 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   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   o r   v e r t i c a l l y .  
The Con t rac to r   sha l l   unde r t ake   t he   co r rec t ive  
work as des igna ted  by the  Engineer .  

(e )   Vehicular   t ra f f ic   and   cons t ruc t ion   equipment  
w i l l  no t   be   a l lowed   t o   c ros s   ove r   t he   s t ruc tu re  
u n t i l   t h e   b a c k f i l l   h a s   b e e n   c o n s t r u c t e d  and 
compacted t o  a minimum depth  of   three (3) f e e t  
ove r   t he   h ighes t   po in t  on 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  by t h e   c u l v e r t   s u p p l i e r   f o r  
t he   l oad ings   an t i c ipa t ed .  
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Cut-Off  Walls,  Hold  Down  Attachments,  Stiffeners, 
Steam  Lines 

Where  specified,  cut-off  walls,  hold  down  attach- 
ments  and  steam  lines  shall  be  installed  with  the 
culvert  installations  in  accordance  with  the  Plans. 
Except  where  otherwise  specified,  all  required 
materials  will  be  provided  to  the  Contractor  along 
with  the  culvert  materials. 

Dewatering 

The  foundation  shall  be  kept  free  of  water  during 
the  excavation  and  backfilling  of  the  culvert  bed 
and  the  assembly  of  the  culvert. 

During  the  backfilling  of  the  culvert  bed  and  around 
and  above  the  culvert,  water  levels  abutting  the 
backfill  shall  be  kept  at  least  two (2) feet  below 
the  level  of  backfilling. 

If  watertight  joints  are  specified,  the  method  used 
shall  be  as  directed by the  Engineer. 

If insulation is specified,  installation  of  insul- 
ation  materials  shall  be  as  shown  on  the  Plans  or 
as  directed  by  the  Engineer. 

The  quantity  of  CORRUGATED  STRUCTURAL PLATE PIPE  to 
be measured  for  payment  shall  be  as  a  unit  for  the 
acceptable  delivery  and  installation  of  Corrugated 
Structural  Plate  Pipe culvert(s) in  accordance 
with  these  Specifications  at  each  individual  site 
shown on the Plans and  referenced in the  Unit  Price 
Tab  le. 

The  delivery  and  installation  of  cut-off walls, hold 
down  attachments  and  steam  lines  where  specified 
in  the Plans  shall  be  considered  incidental  to  the 
culvert  installation  operation  and  will  not  be 
measured  separately  for  payment. 

Quantities  for  culvert  excavation,  backfill  mater- 
ials  and  compaction  will  be  measured  for  payment 
in  accordance  with  the  appropriate  Unit  Price  Table 
Items. 

Installation of watertight  joints  will  be  measured 
for  payment  in  accordance  with  Section 45 of  the 
General  Conditions"C" . 
Installation of insulation  will  be  measured  for 
payment  in  accordance  with  Section 45 of  the 
General  Conditions  "C" . 
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9 . 7 . 4  Measurement 
(cont 'd )  

.6  The replacement of any  l o s t   o r  damaged i tems as 
d e s c r i b e d   i n   A r t i c l e   9 . 7 . 3 . 1 ( b )   s h a l l  be con- 
s i d e r e d   i n c i d e n t a l   t o   t h e   c u l v e r t   i n s t a l l a t i o n  
operat ion  and w i l l  not   be   measured  separately 
f o r  payment. 

The p r o v i s i o n   f o r  a temporary  channel   divers ion as 
d e s c r i b e d   i n  Article 9 .7 .3 .2(b)   sha l l   be   cons idered  
i n c i d e n t a l   t o   t h e   c u l v e r t   i n s t a l l a t i o n   o p e r a t i o n  
and w i l l  not   be   measured  separately  for   payment .  

.8 The p r o v i s i o n   t o   h a v e   i n   t h e   f i e l d  a r e p r e s e n t a t i v e  
of t h e   c u l v e r t   s u p p l i e r  as d e s c r i b e d   i n  Article 
9 .7 .3 .4 (b )   sha l l   be   cons ide red   i nc iden ta l   t o   t he  
c u l v e r t   i n s t a l l a t i o n   o p e r a t i o n   a n d  w i l l  not   be  
measured  separately  for  payment. 

.9 Cor rec t ive  work as descr ibed  i n  Article 9.7.3.5(d) 
s h a l l   b e   c o n s i d e r e d   i n c i d e n t a l   t o   t h e   c u l v e r t   i n -  
s t a l l a t i o n   o p e r a t i o n  and w i l l  not  be  measured 
s e p a r a t e l y   f o r  payment. 

.10 Dewatering as d e s c r i b e d   i n   A r t i c l e   9 . 7 . 3 . 7   s h a l l   b e  
c o n s i d e r e d   i n c i d e n t a l   t o   t h e   c u l v e r t   i n s t a l l a t i o n  
operat ion  and w i l l  no t   be   measured   separa te ly   for  
payment. 
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This  item c o n s i s t s  of   excavat ing,   screening or 
otherwise  removing  oversize material from g r a v e l  
and  loading,   haul ing  and  placing  the material on 
t h e   r o a d   o r   i n   s t o c k p i l e ( 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   o r  as d i r e c t e d  by t h e  En- 
g inee r .  

T ra f f i c   Grave l  w i l l  c o n s i s t  of e i the r   s c reened  
g r a v e l   o r  p i t  run   g rave l .  

Screened  Gravel - 3" Minus 

The material s h a l l   c o n s i s t  of  screened  gravel of 
c l ean ,   ha rd   pa r t i c l e s ,   f r ee   f rom  c l ay   l umps ,  cemen- 
t a t i o n   a n d   o r g a n i c   o r   o t h e r   d e l e t e r i o u s  material 
and s h a l l  meet the  fol lowing  gradat ion  requirement:  

S ieve  No. Percent   Pass ing  
(By Weight) 

3" 100% 
No. 4 30-70 
No. 200 3- 10 

P i t  Run Gravel 

The material s h a l l   c o n s i s t  of p i t   r u n   g r a v e l  of 
c lean ,   hard  particles f r e e  from  clay  lumps, cemen- 
t a t i o n  and   o rgan ic   o r   o the r   de l e t e r ious  material. 
All over s i ze  material s h a l l   b e  removed a t  the  
s o u r c e   o r  a t  the   road .  Material exceeding  three 
(3 )  inches   in   d imens ion  is c l a s s i f i e d  as ove r s i ze  
material. 

Clearing  of material s o u r c e   a r e a ( s ) ,   h a u l   r o a d ( s )  
and s t o c k p i l e   s i t e ( s )   s h a l l   b e   i n   a c c o r d a n c e   w i t h  
Div is ion   9 ,   Sec t ion  1. 

Excavat ion  and  disposal   of  material ove r l ay ing   t he  
grave l   source   and   the   cons t ruc t ion  of haul   road(s )  
a n d / o r   s t o c k p i l e   s i t e ( s )   s h a l l   b e   i n   a c c o r d a n c e  
wi th   Div is ion   9 ,   Sec t ion   2(a)  or 2(b)  and  Section 
4 .  

To minimize  the amount of ove r s i ze  material hauled 
t o   t h e   r o a d ,   t h e   C o n t r a c t o r   s h a l l   s e l e c t   a n d   s o r t  
o u t   t h e   p i t   r u n   g r a v e l  material a t  the   source .  

Before   g rave l   can   be   p laced   e i ther  on the   road   o r  
i n   s t o c k p i l e ( s ) ,   a p p r o v a l  must  be  received  from 
the  Engineer .  

(a)  For  placement  of  gravel on the   road ,   the  
roadbed   su r f ace   sha l l  be smooth r id ing   and  
free from  potholes   and  ruts .   Scar i fying  and 
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b lad ing   sha l l   be   pe r fo rmed  as d i r e c t e d  by the 
Engineer.  

Haul ing   equipment   sha l l   be   d i rec ted   over   the  
f u l l   w i d t h   o f   t h e   t r a f f i c   l a n e s   t o   e n s u r e   u n i -  
form  compaction  of  the  roadway  surface. 

The g r a v e l   s h a l l   b e  dumped and  spread  uniformly 
on the   roadbed   sur face  a t  t h e  rate s p e c i f i e d  
by the  Engineer .  

When g rave l  i s  used   to   backf i l l   sub-excavated  
areas, o r   f o r   b a c k f i l l  material around  cul-  
verts, t h e   b a c k f i l l   o p e r a t i o n   s h a l l   b e   i n  
accordance  with  Divis ion  9 ,   Sect ion 4 .  

S t o c k p i l e   s i t e ( s )   s h a l l   b e   f i r m  and level and 
c l e a n  of a l l  d e l e t e r i o u s  material. The stock- 
p i l e ( s )   s h a l l   b e   s h a p e d  as d i r e c t e d  by t h e  
Engineer   and  constructed  in   layers   not   exceeding 
t h r e e  (3) f e e t   i n   d e p t h   o v e r   t h e   e n t i r e   s t o c k -  
p i l e  area. S t o c k p i l e s   s h a l l   b e   k e p t   f r e e  of 
snow and i c e   d u r i n g   t h e   s t o c k p i l i n g   o p e r a t i o n .  

The q u a n t i t y  of SCREENED GRAVEL t o   b e  measured f o r  
payment, s h a l l  be  the number of  tons  of material 
a c c e p t a b l y   p l a c e d   o n   t h e   r o a d   o r   i n   t h e   d e s i g n a t e d  
s t o c k p i l e ( 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 .  

The q u a n t i t y  of P IT  RUN GRAVEL to   be   measured   for  
payment, s h a l l   b e   t h e  number of  tons  of material 
accep tab ly   p l aced   on   t he   road   o r   i n   t he   des igna ted  
s tockp i l e ( s )   i n   acco rdance   w i th   t hese   Spec i f i ca -  
t i o n s .  

The q u a n t i t y  of GRAVEL HAUL to   be   measured   for  
payment s h a l l   b e   t h e  number of t on  miles of g rave l  
h a u l   f o r   t r a f f i c   g r a v e l   a c c e p t a b l y   p l a c e d  i n  accor- 
dance   wi th   these   Spec i f ica t ions .  

The q u a n t i t y  w i l l  be  computed  by mul t ip ly ing   t he  
weight  of  the material i n   t o n s ,   o r   f r a c t i o n s   t h e r e -  
o f ,  by the   hau l   d i s t ance   measu red   i n  miles, o r  
f r ac t ions   t he reo f ,   a long   t he   des igna ted   rou te  
between  the  point   of   loading  and  the  designated 
d e l i v e r y   p o i n t .  

Removal f rom  the  road  surface  and  disposal  Of over- 
s i z e   p i t   r u n  material s h a l l   b e   c o n s i d e r e d   i n c i d e n t a l  
to  t h e   t r a f f i c   g r a v e l   o p e r a t i o n  and w i l l  no t  be 
measured  separately  for  payment. 

Clear ing,   excavat ion of overburden  and  construction 
of hau l   roads   and /o r   s tockp i l e  sites w i l l  be mea- 
s u r e d   f o r  payment in   acco rdance   w i th   t he   appropr i a t e  
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.6 Preparation of the  roadbed  surface,  maintenance of 
haulroads,  and  removal of snow  and  ice  as  specified 
in  Article 9.8.3.4(e) shall be  considered  incidental 
to  the  traffic  gravel  operation  and  will  not  be 
measured  separately  for  payment. 
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9 .9 .1   Descr ipt ion 

9.9.2 Materials 

9.9.3  Construct ion 

This  item c o n s i s t s  of  excavating,  crushing  from 
g rave l   o r   s tone ,   l oad ing ,   hau l ing  and p l ac ing  
material on the   road   o r   i n   s tockp i l e ( s )   i n   ac -  
cordance   wi th   these   Spec i f ica t ions   o r  as d i r e c t e d  
by the  Engineer .  

.1 Crushed  Gravel 

The material s h a l l   c o n s i s t  of   crushed  s tone  or  
c rushed   g rave l   o f   c l ean ,   ha rd ,   angu la r   pa r t i c l e s  
f r e e  from c l ay  lumps,  cementation  and  organic 
o r   o t h e r   d e l e t e r i o u s  material, and s h a l l  meet the  
fol lowing  gradat ion  requirements:  

Sieve No. 

3 / 4" 
No. 4 
No. 10 
No. 40 
No. 200 

Percent   Passing 
(By Weight) 

100% 
40 - 65 
25 - 55 
10 - 30 

3 - 10 

A minimum of f i f t y  (50)  percent  of  the material 
r e t a i n e d  on the  No. 4 Sieve   sha l l   have  a t  least 
one f r a c t u r e d   f a c e .  

.1 Clea r ing  

Clearing  of  the material s o u r c e   a r e a ( s ) ,   h a u l  
road(s )  and s t o c k p i l e   s i t e ( s ) ,   s h a l l   b e   i n   a c c o r -  
dance  with  Divis ion  9 ,   Sect ion 1. 

. 2  Excavation  of  Overburden 

Excavation  and  disposal  of material over lay ing  
t h e  material source  and  the  construction  of  haul 
roads   and/or   s tockpi le  sites s h a l l   b e   i n   a c c o r d a n c e  
with  Divis ion  9 ,   Sect ion  2(a)   or   2(b)   and  Sect ion 
4 .  

. 3  Roadbed Surface  Recondi t ioning 

Before  placement  of  gravel on the  road,   the   roadbed 
s u r f a c e   s h a l l   b e   r e s t o r e d   t o  a c o n d i t i o n   s a t i s f a c -  
to ry   to   the   Engineer .   Scar i fy ing   and   b lad ing   sha l l  
be  performed as d i r e c t e d  by the  Engineer .  

. 4  Placement  of  Gravel  on  the Road 

The g r a v e l   s h a l l   b e  dumped and  spread  uniformly  on 
the  road a t  t h e  rate s p e c i f i e d  by the  Engineer .  
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c 

9.9.3  Construct ion .5 Compaction 
(con t 'd) 

Compaction  of  the  roadbed  surface  during  the  roadbed 
surface  reconditioning  and  of  the  gravel  surface 
c o u r s e   s h a l l  be as d i r e c t e d  by the  Engineer .  

9.9.4  Equipment 

.6 Water f o r  Compaction 

Water f o r  Compaction s h a l l   b e   i n   a c c o r d a n c e  w i t h  
Div is ion   9 ,   Sec t ion  10. 

.7 Drying 

I f   d ry ing  is requ i r ed ,   t h i s   sha l l   be   pe r fo rmed  as 
d i r e c t e d  by the  Engineer .  

.8 Stockp i l ing  

S t o c k p i l e   s i t e ( s )   s h a l l   b e   f i r m  and l e v e l  and  be 
c l ean  of a l l  d e l e t e r i o u s  material. The s t o c k p i l e ( s )  
sha l l   be   shaped  as d i r e c t e d  by the  Engineer  and 
cons t ruc ted  i n  l aye r s   no t   exceed ing   t h ree  ( 3 )  
f e e t   i n   d e p t h   o v e r   t h e   e n t i r e   s t o c k p i l e  area. 
S t o c k p i l e s   s h a l l   b e   k e p t   f r e e  of snow and i c e  
du r ing   t he   s tockp i l ing   ope ra t ion .  

.1 Roadbed Surface  Recondi t ioning Equipment 

The roadbed  surface  recondi t ioning  equipment   shal l  
c o n s i s t  of a motor  grader  having a minimum n e t  
flywheel  horsepower  of  one  hundred  and f i f t y  (150). 
The motor   g rader   sha l l   be   no t  more than   th ree   (3)  
yea r s  o l d  and sha l l   be   equ ipped   w i th  a rear 
mounted r ippe r .  

.2 Compaction  Equipment 

A l l  compaction  equipment  specified i n   t h e   U n i t  
P r i c e   T a b l e   s h a l l  meet the   r equ i r emen t s   fo r  com- 
pac t ion   equipment   spec i f ied   in   Div is ion   9 ,   Sec t ion  
4. 

. 3  Drying  Equipment 

The drying  equipment   specif ied  in   the  Unit   Pr ice  
T a b l e   s h a l l  meet the   requi rements   for   d ry ing  
equipment   spec i f ied   in   Div is ion   9 ,   Sec t ion  4 .  

. 4  Time Recording 

Roadbed recondi t ioning  equipment ,   compact ion  uni ts  
and  drying  uni ts   shal l   be   equipped  with  approved 
time reco rd ing   dev ices   wh ich   accu ra t e ly   r eco rd   t he  
number of  hours  each  machine is i n   o p e r a t i o n -  
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9.9 .4  Equipment (cont 'd )  

4.9.5 Measurement .1 

.2 

. 3  

.4 

.5 

It w i l l  b e   t h e   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  en- 
s u r e   t h a t   t h e  time record ing   devices  are proper ly  
mounted  and main ta ined ,   tha t   the   cards   a re  ac- 
c u r a t e l y   i d e n t i f i e d  as to   the   machine ,   da te   and  
s h i f t  and t o   d a i l y   d e l i v e r   s a i d   c a r d s   t o   t h e  
Engineer.  

The Engineer w i l l  r ecord   the  number of ope ra t ing  
hours  for  each  machine  and  both  the  Engineer  and 
the Cont rac to r  w i l l  c e r t i f y   d a i l y   t h a t   s u c h   r e c o r d s  
are c o r r e c t .  

The quant i ty   o f  CRUSHED GRAVEL to   be  measured  for  
payment s h a l l   b e   t h e  number of  tons  of material 
acceptab ly   p laced  on the   road   o r   i n   t he   des igna ted  
s t o c k p i l e ( s )  i n  accordance   wi th   these   Spec i f ica t ions .  

The q u a n t i t y  of GRAVEL HAUL t o   b e  measured f o r  
payment s h a l l   b e   t h e  number of  tons of g rave l   hau l  
fo r   su r f ac ing   g rave l   accep tab ly   p l aced   i n   acco r -  
dance   wi th   these   Spec i f ica t ions .  

The q u a n t i t y  w i l l  be  computed  by mul t ip ly ing   the  
weight  of  the material in t o n s   o r   f r a c t i o n s   t h e r e o f ,  
by the   haul   d i s tance   measured   in  miles o r   f r a c t i o n s  
thereof ,   a long  the  designated  route   between  the 
p o i n t  of   loading  and  the  designated  del ivery 
po in t .  

The quan t i ty  of Roadbed Surface  Reconditioning 
t o   b e  measured f o r  payment s h a l l  be   the   ac tua l  
number of   approved  hours   that   the   designated 
reconditioning  equipment is acceptab ly   opera ted  
as d i r e c t e d  by the   Engineer   in   accordance   wi th  
these  Specif icat ions.   Provis ion  and  replacement  
of r i p p e r   t e e t h   s h a l l   b e   c o n s i d e r e d   i n c i d e n t a l  
t o   t he   roadbed   su r f ace   r econd i t ion ing   ope ra t ion  
and w i l l  no t   be   measured   separa te ly   for  payment. 

Clear ing ,   excavat ion  of overburden,   construct ion 
of hau l   roads   and /o r   s tockp i l e  sites, compaction, 
drying  and water for  compaction w i l l  be  measured 
f o r  payment  under the   appropr ia te   Uni t   Pr ice   Table  
Items. 

Removal of snow and ice as s p e c i f i e d  i n  Article 
9.9.3.8 s h a l l   b e   c o n s i d e r e d   i n c i d e n t a l   t o   t h e  
su r fac ing   g rave l   ope ra t ion   and  w i l l  no t   be  mea- 
s u r e d   s e p a r a t e l y   f o r  payment. 
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Sec t ion   10  

9.10.1 Descr ipt ion 

9.10.2 Materials 

9.10.3  Construction 

9.10.4  Measurement 

.1 

.2 

.3 

.1 

This  item c o n s i s t s  of   loading,   t ransport ing  and 
d i s t r i b u t i n g  water r e q u i r e d   f o r   t h e   c o n s t r u c t i o n  of 
highway embankment o r   t h e   p l a c i n g  of  road  surfacing 
materials, a l l  i n   acco rdance   w i th   t hese   Spec i f i ca -  
t i o n s .  

The water s h a l l   b e   f r e e  f rom  undes i r ab le   quan t i t i e s  
of  organic matter and  mineral  salts. 

Water ing  equipment   shal l   consis t   of   water- t ight  
tank(s )  mounted on adequately powered t rucks .  The 
water sha l l   be   app l i ed   t h rough  a sp ray   ba r   o r   nozz le  
of  such  design as to   p rov ide  a uniform  unbroken  sprea 
of water over a minimum width of e i g h t  (8) f e e t .  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  off of the   spray  
b a r   s h a l l   b e  so  loca ted  as to   permi t   cont ro l   f rom 
the  cab  of  the  truck. 

The Engineer w i l l  determine  the  quant i ty   of  water 
t o   b e   a p p l i e d  and t h e  rate o f   app l i ca t ion .  

Water u s e d   f o r   d u s t   c o n t r o l  w i l l  not  be  measured  for 
payment . 
The q u a n t i t y  of WATER to  be  measured  for  payment,  
s h a l l   b e   t h e  number  of  one  thousand  (1,000)  gallon 
u n i t s   o f  water accep tab ly   d i s t r ibu ted   i n   acco rdance  
w i t h   t h e s e   S p e c i f i c a t i o n s .  

http://provi.de


N.W.T. Roads Divis ion 9 
S tandard   Spec i f ica t ions  Rip-Rap Sec t ion  11 
May, 1976 Page 1 of 5 

9 .11.1  Descr ipt ion 

9.11.2 Materials 

.1 

This  item c o n s i s t s  of supplying materials and  con- 
s t r u c t i n g  a p ro tec t ive   cove r ing  of  sacked  concrete 
or   approved   s tone ,   wi th   o r   wi thout   mor ta r ,  on  an 
e a r t h  bed o r   g r a n u l a r  f i l t e r  b l a n k e t   o r   f i l t e r  
f a b r i c   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 .  
Rip-Rap s h a l l  be  constructed a t  t h e   l o c a t i o n s  and 
i n   c o n f o r m i t y   w i t h   t h e   l i n e s  and  grades shown on 
t h e   P l a n s   o r  as des igna ted  by the  Engineer .  

The Cont rac tor  w i l l  supply a l l  r ip- rap  materials 
e x c e p t   f o r   f i l t e r   f a b r i c s ,  which w i l l  be   suppl ied  
by the   Depar tment   to   the   p ro jec t .  The materials 
suppl ied  by the   Con t rac to r  w i l l  b e   s u b j e c t   t o  
approval  by the  Engineer .  

Stone Rip-Rap : 

Stone  r ip-rap materials s h a l l   b e  of approved  qual i ty  
and sha l l   cons is t   o f   sound,   hard   and   dense   s tones ,  
b o u l d e r s   o r   q u a r r y   r o c k s   r e s i s t a n t   t o   t h e   a c t i o n  
of- air-and water and f r e e  from seams, c racks   o r  
o t h e r   s t r u c t u r a l   d e f e c t s .  

(a) Stone rip-rap materials genera l ly   des igna ted  
f o r   c o r r u g a t e d  steel  p i p e   c u l v e r t s ,   d i t c h  
checks   and   d i tch   b locks   sha l l  meet the  re- 
quirements  of "Normal Stone Rip-Rap".  Normal 
Stone Rip-Rap s h a l l   c o n s i s t  of s tones ,   boulders  
or  quarry  rocks  having  dimensions of no t  less 

' t h a n   s i x  (6) inches in any  one  direct ion.  

(b) Stone   r i p r r ap  materials genera l ly   des igna ted  
f o r   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   p i p e   c u l v e r t s ,  
br idges,   and  channel   bank  protect ion shall 
c o n s i s t  of s tones ,   bou lde r s   o r   qua r ry   rocks  
meet ing   wi th   the   requi rements   for  "Heavy Stone 
Rip-Rap" o r  "Armour Stone Rip-Rap . “ 

HEAVY STONE  RIP-RAP 

Weight  of  Stones  ( lbs)  Percentage 

800 - 1,200 40 - 60 
400 - 800 20 - 40 

50 - 400 10 - 30 
Under 50 O 

ARMOUR STONE  RIP-RAP 

Weight of Stones  ( lbs)   Percentage - 

1,200 - 2,000 60 - 70 
400 - 1,200 20 - 30 
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9 .11 .2  Materials 
(cont 'd )  

9 .11.3  Construct ion 

.2 

.3  

.4 

.1 

Weight  of Stones (lbs) Percentage 

200 - 400 
Under 200 

10 - 20 
O 

Sand f o r   m o r t a r   g r o u t   s h a l l  conform t o   t h e  
la tes t  C.S.A. Spec i f i ca t ions   fo r   Aggrega te   fo r  
Masonry Mortar A 82.56 unless   o therwise   in -  
s t r u c t e d  by the  Engineer.  

Cement f o r   m o r t a r   g r o u t   s h a l l   b e   P o r t l a n d  
Cement conforming  to   the l a t e s t  C.S.A. Spec i f i -  
c a t i o n  A5, Type 1. 

Sacked  Concrete  Rip-Rap 

The s o i l  material s h a l l   c o n s i s t  of a sand  and/ 
o r   g r a v e l  as designated  or   approved by t h e  
Engineer.  

Sacks  shall   be  manufactured  from minimum t e n  
(10) ounce  burlap  and  shal l   be   approximately 
twenty (20) inches  by t h i r t y - s i x  ( 3 6 )  inches  
measured  inside  the seams when the   sack  is 
l a i d   f l a t .  The capac i ty  of each   s ack   sha l l  
be  approximately  one  and  one  quarter  (1.25) 
c u b i c   f e e t .  

The cement s h a l l   b e   P o r t l a n d  Cement conforming 
t o   t h e  la tes t  C.S.A. S p e c i f i c a t i o n  A5, Type 1. 

F i l t e r   B l a n k e t  

F i l t e r  b l anke t  material sha l l   cons i s t   o f   app roved  
wel l  graded  granular  material f r e e  from  undesirable 
q u a n t i t i e s  of s o f t   p a r t i c l e s ,   o r g a n i c   o r   o t h e r  
d e l e t e r i o u s  material. The s o u r c e   s h a l l   b e   s u b j e c t  
to   the   approval   o f   the   Engineer .  

F i l t e r   F a b r i c s  

F i l t e r   f a b r i c  materials w i l l  b e   s u p p l i e d   t o   t h e  
Cont rac tor   in   ro l l s   weighing   approximate ly  150 
pounds  each. 

Preparat ion  of   Foundat ion 

( a )  Aprons  and  s lopes  to   be  r ip-rapped  shal l   be  
excavated as shown on   the   P lans   o r  as d i r e c t e d  
by the   Engineer   to   p rovide   adequate   foundat ion  
upon  which t h e   r i p - r a p   s h a l l  rest. The founda- 
t i o n  bed s h a l l   b e   f i n e   g r a d e d   t o   f o r m  a uniform 
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9 .11 .3  Cons t ruc t ion   and   even   sur face .   Depress ions   sha l l   be   f i l l ed  
(con t ' d) and  thoroughly  compacted. 

(b) F i l t e r   b l a n k e t s   s h a l l   b e   c o n s t r u c t e d  a t  loca- 
t i o n s  shown on the   P lans   o r   where   d i rec ted  by 
the  Engineer ,   and  to   the  l ines   and  grades as 
s taked  by the  Engineer .  

( c )   F i l t e r   f a b r i c s   s h a l l   b e   p l a c e d  a t  l o c a t i o n s  
des igna ted   and   in  a manner d i r e c t e d  by t h e  
Engineer.  A t h i n   l i f t  of f i n e   g r a i n e d  material 
w i l l  gene ra l ly   be   p l aced   ove r   t he   f i l t e r   f ab r i c  
when used  on  other  than  hand  placed  r ip-rap 
i n s t a l l a t i o n .  

. 2  Plac ing  of Rip-Rap 

Hand Placed Rip-Rap: 

The s t o n e s ,   b o u l d e r s   o r   q u a r r y   r o c k s   s h a l l   b e  
placed by  hand t o  conform  with  the  l ines  and 
dimensions  designated by the  Engineer .  The 
s t o n e s   s h a l l  be   f i rmly   bedded   in to   the   s lopes  
and   aga ins t   ad jo in ing   s tones ,   wi th  smaller 
s t o n e s   u s e d   t o   f i l l   i n   t h e   v o i d s .  

Hand p lac ing  w i l l  genera l ly   be   des igna ted   for  
Normal Stone Rip-Rap. 

Machine Placed Rip-Rap : 

The s t o n e s ,   b o u l d e r s   o r   q u a r r y   r o c k s   s h a l l   b e  
s o r t e d  and  placed so  as to   produce a uniform 
thickness   of   r ip-rap  conforming  with  the  l ines  
and  grades shown on   the   P lans   o r   des igna ted  by 
the  Engineer.  The equipment   used  for   the 
machine   p lac ing   opera t ion   sha l l   have   the  cap- 
a b i l i t y  of   handl ing  and  posi t ioning  individual  
r i p - r a p   p a r t i c l e s .  

Machine p l ac ing  w i l l  gene ra l ly   be   app l i cab le  
t o  Heavy Stone Rip-Rap and Armour Stone  Rip- 
Rap. 

Random Rip-Rap: 

The s tones ,   boulders   and   quar ry   rocks   sha l l   be  
dumped onto   the   sur face   to   be   r ip - rapped .  
S u f f i c i e n t  hand  and/or  machine  work s h a l l   b e  
performed  to  produce a uniform  thickness   of  
r ip-rap  conforming  with  the  l ines   and dimen- 
s ions   des igna ted  by the  Engineer .  

Random p lac ing  may be   des igna ted   for  a l l  types 
of   s tone  r ip-rap.  



" 

N. W. T . Roads Div is ion  9 
S tandard   Spec i f ica t ions  Rip-Rap Sec t ion  11 
May, 1976 Page 4 of  5 

9.11.3 Construct ion 
(con t 'd) 

Sacked  Concrete Rip-Rap: 

The Engineer w i l l  determine  the mix design of 
the   concre te .  Each b u r l a p   s a c k   s h a l l   b e  
f i l l ed   wi th   approximate ly   one  (1) cub ic   foo t  
o f   conc re t e   and   s ecu re ly   s t ap led   o r   t i ed   w i th  
wire t ies .  Within  one  half   hour   af ter   mixing 
o f   t he   conc re t e   t he   s acks   sha l l   be   p l aced   i n  
t h e i r   f i n a l   p o s i t i o n  on the   p repared   base ,  
kneaded, rammed and  packed i n t o  conformance 
with  the  prepared  base  and  adjacent   sacks 
a l r e a d y   i n   p l a c e .   A d d i t i o n a l   c o u r s e s   o f   s a c k s  
s h a l l   b e   p l a c e d   t o   o b t a i n   t h e   r e q u i r e d   d e p t h  
w i t h i n   t h e  area as des igna ted  by the  Engineer .  

The p a t t e r n   t o  which  the  sacks are l a i d   s h a l l  
be  approved by the  Engineer .  A l l  e a r t h  and 
o t h e r   d e b r i s   s h a l l   b e  removed  from the   su r f ace  
of   sacks   in   p lace   before   succeeding   courses  
are placed.  

Fol lowing  placing,   the   sacked  concrete   r ip-  
r a p   s h a l l   b e   k e p t   m o i s t   f o r  a period  of 
twenty-four ( 2 4 )  hours   by   spr inkl ing  o r  o the r  
means approved by the  Engineer .  

Grouted  Stone Rip-Rap 

Grouted  s tone  r ip-rap may be  of  the  hand  placed 
o r  machine  placed  type. The s u r f a c e  of t h e  
s t o n e s ,   b o u l d e r s   o r   q u a r r y   r o c k s   s h a l l   b e  
cleaned  and  thoroughly  wetted  before  applying 
the   mor t a r .  The spaces  between  the  stones,  
boulders  or q u a r r y   r o c k s   s h a l l   b e   f i l l e d  
wi th  cement   mortar   grout   with  the  outer   faces  
of t he   s tones ,   bou lde r s   o r   qua r ry   rocks  l e f t  
exposed. The g r o u t   s h a l l   b e  composed of  one 
(1 )   pa r t  cement t o   t h r e e  (3)  p a r t s   s a n d ,  and 
of such   cons is tency   tha t  i t  can  be  placed  with 
a mason's  trowel. The thickness  of  the  grout 
between t h e   s t o n e s   s h a l l   b e  a minimum of four  
( 4 )  inches or one-third (1/3) of  the  average 
diameter of the   s tones ,   boulder   o r   quar ry  
rock  thickness  whichever i s  t h e   g r e a t e r .  

Grouted  r ip-rap  shal l   be   cured  using  cur ing 
compounds o r   w e t t e d   b u r l a p   o r  a b lanket  of 
e a r t h   k e p t  w e t  for  seventy-two (72) hours ,  
o r  by sp r ink l ing   w i th  a f ine   sp ray   eve ry  two 
(2)  hours   dur ing   the   dayt ime  for  a period  of 
t h r e e  (3) days.  

The grout ing  of   the  r ip-rap  can  only  take 
p l ace  when t h e  a i r  temperature  is cont inuously 
above  f reezing . 
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9.11.4 Measurement .1 The quan t i ty  of RIP-RAP to  be  measured  for  payment 
s h a l l   b e   t h e  number of cubic   yards   of   each  type 
o f   r i p - r ap   i den t i f i ed   i n   t he   Un i t   P r i ce   Tab le  
which  has  been  acceptably  placed i n  accordance 
wi th   t hese   Spec i f i ca t ions .  Measurement  of r i p -  
r a p  w i l l  be  made i n  i t s  f i n a l   p o s i t i o n .  

.2 The q u a n t i t y  of CEMENT to   be   measured   for  payment 
s h a l l   b e   t h e  number of e i g h t y  (80) pound bags of 
cement   acceptably  incorporated  into  the  construc-  
t ion   o f   sacked   concre te   and/or   g routed   r ip - rap   in  
acco rdance   w i th   t hese   Spec i f i ca t ion .  

. 3  The supp ly   and   de l ive ry   o f   f i l t e r   b l anke t  materials 
w i l l  be  measured f o r  payment under   the   appropr ia te  
Uni t   Pr ice   Table  Items. Placement  of  the materials 
w i l l  be  measured  for payment i n  accordance  with 
Sec t ion  45 of the  General   Condi t ions “C”. 

.4 I n s t a l l a t i o n   o f   F i l t e r   F a b r i c s  w i l l  be  measured  for 
payment in   acco rdance   w i th   Sec t ion  45 of  the  General  
Condi t ions "C" . 

.5 All o t h e r  work  and materials r e q u i r e d   f o r   t h e  ac- 
cep tab le   comple t ion   o f   t he   r i p - r ap   i n s t a l l a t ions  
i n c l u d i n g   t h e   p r e p a r a t i o n  of t h e   f o u n d a t i o n   s h a l l  
be   cons ide red   i nc iden ta l  to t h e  r i p - r a p  ope ra t ion  
and w i l l  not   be   measured  separately  for   payment .  
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9 .12 .1  Descr ipt ion 

9.12.2 Materials 

9.12.3 Construct ion 

9.12.4  Measurement 

.I 

.2 

. 3  

.4  

.1 

. 2  

This i t em  cons i s t s  of   supply ing   mater ia l s  and  con- 
s t r u c t i n g  a p r o t e c t i v e   l i n i n g  of approved  stone 
or grave l   a long   d i tch   bo t toms  or  on o t h e r  areas 
s u b j e c t   t o   s u r f a c e   s c o u r .   D i t c h   L i n i n g s   s h a l l   b e  
cons t ruc ted  in accordance   w i th   t hese   Spec i f i ca t ions  
and a t  l o c a t i o n s  and i n   c o n f o r m i t y   w i t h   t h e   l i n e s  
and  grades shown on   the   P lans   o r  as des igna ted  by 
the  Engineer .  

D i t ch   l i n ing  materials s h a l l   c o n s i s t  of  sound 
g ranu la r  material f rom  sources   designated  or  ap- 
proved by the  Engineer .  The materials w i l l  gen- 
e r a l l y   c o n s i s t  of s tones  smaller than   e igh t  (8) 
inches   i n   d i ame te r .  Where des igna ted  by the  En- 
g inee r ,   t he  materials sha l l   be   s e l ec t ive ly   exca -  
va t ed   t o   ob ta in   t he   des i r ed   g rada t ion .  

F i l t e r   f a b r i c  materials w i l l  b e   s u p p l i e d   t o   t h e  
Con t rac to r   i n   ro l l s   we igh ing   approx ima te ly  150 
pounds  each. 

P r i o r   t o   p l a c i n g ,   t h e   d i t c h   s h a l l   b e   t r i m m e d   t o   t h e  
l i n e s  and  grades  staked by the  Engineer .  The sur-  
f a c e   s h a l l   b e  smooth  and  uniform. 

The materials sha l l   be   p l aced   and   hand led   i n  a 
manner t o   e n s u r e  a uni form  layer   o f   the   spec i f ied  
th i ckness .  The Engineer may d i r e c t   t h a t   t h e  
material be   p l aced   i n  more than  one  layer  from 
d i f f e r e n t   s o u r c e s   i n   o r d e r   t o   o b t a i n  a f i l t e r  
b l a n k e t   e f f e c t .  

Hand trimming  of  the materials i n   p l a c e  w i l l  be  
r equ i r ed  where the  work cannot   be  acceptably 
completed by  machine. 

Oversize materials s h a l l   b e  removed a t  t h e   p i t   o r  
a t  t h e   d i t c h   l i n i n g  s i te .  

I f   t h e   u s e  of f i l t e r   f a b r i c   h a s   b e e n   d e s i g n a t e d  by 
the  Engineer ,  it s h a l l   b e   p l a c e d  as shown on t h e  
P l a n s   o r  as d i r e c t e d  by the  Engineer.  

The quant i ty   o f  DITCH  LINING t o   b e  measured f o r  
payment s h a l l   b e   t h e  number of cubic   yards   of  
material accep tab ly   supp l i ed   and   p l aced   i n   acco r -  
dance   wi th   these   Spec i f ica t ions .  The measurement 
w i l l  be made i n   t h e   h a u l a g e   v e h i c l e ( s )  . 
Haul   o f   d i t ch   l i n ing  materials w i l l  be  measured 
f o r  payment in   acco rdance   w i th   D iv i s ion  9 ,  Sec t ion  
5. 



9.12.4  Measurement . 3  
(cont 'd )  

.4  

c 
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Removal and d i s p o s a l  of o v e r s i z e   m a t e r i a l s   s h a l l  
be c o n s i d e r e d   i n c i d e n t a l   t o   t h e   d i t c h   l i n i n g  
operat ion  and w i l l  no t  be measured  separately f o r  
payment. 

I n s t a l l a t i o n  of f i l ter  f a b r i c s  will be  measured  for 
payment in   acco rdance   w i th   Sec t ion  45 of t he  
General  Conditions "C" . 
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9.13.1  Descr ipt ion 

9.13.2 Materials 

9.13.3  Construction 

P 

c 

9.13.4  Measurement 

.1 

.2 

.1 

T h i s  i t e m  c o n s i s t s  of the  removal  and  disposal of 
snow and i c e  from  the  right-of-way  in  accordance 
w i t h   t h e s e   S p e c i f i c a t i o n s  and as des igna ted  by the 
Engineer.  

Not app l i cab le .  

Removal  of Snow and Ice 

Snow and ice s h a l l   b e  removed f rom  the   r i gh t -  
of-way p r i o r   t o   t h e  commencement of  roadway 
excava t ions   o r  embankment cons t ruc t ion .  The 
snow remova l   sha l l   be   kep t  a t  least  one-half 
mile (1/2) mile i n  advance of cons t ruc t ion   bu t  
no t  more than  three  (3)  miles ahead of con- 
s t r u c  t ion. 

The snow and/or  ice removed s h a l l  be  windrowed 
a long   the   edge   of   the   r igh t -of -way  in   such  a 
manner as t o   a v o i d  damage t o   a d j o i n i n g  trees. 
On areas not   to   be  excavated  the  removal   of  
snow s h a l l   b e   c a r r i e d   o u t  s o  as t o   c a u s e  
minimum d i s tu rbance   t o   t he   na tu ra l   g round  
cover .  

Snow and Ice Removal Equipment 

The snow and ice removal  equipment s h a l l  con- 
sist  of a crawler t r a c t o r ( s )   h a v i n g  a minimum 
ne t   f l ywhee l   ho r se  power of  one-hundred  and 
e igh ty  (180) and  equipped  with a dozer   blade.  
The b l ade   sha l l   be   equ ipped   w i th  two he igh t  
a d j u s t a b l e  mushroom type  shoes of a design 
approved by the  Engineer .  

The snow and i c e  removal  equipment s h a l l   b e  
equipped  with an approved  t ime  recording de- 
vice  which  accurately  records  the number of 
hours  the  machine is i n   o p e r a t i o n .  

It w i l l  b e   t h e   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   e n s u r e   t h a t   t h e   d e v i c e  i s  p rope r ly  mounted 
and   main ta ined ,   tha t   the   cards  are accura t e ly  
i d e n t i f i e d  as t o   d a t e  and s h i f t ,   a n d   t o   d a i l y  
d e l i v e r   s a i d   c a r d s   t o   t h e   E n g i n e e r .  

The Engineer w i l l  r ecord   the  number of  oper- 
a t ing   hours   for   the   machine   and   bo th   the  
Engineer  and  the  Contractor w i l l  c e r t i f y  
da i ly   t ha t   such   r eco rds  are c o r r e c t .  

q u a n t i t y  of SNOW AND ICE REMOVAL t o   b e  measured 
f o r  payment s h a l l   b e   t h e   a c t u a l  number of  approved 
hours   tha t   the   des igna ted   equipment  is opera ted  as 
d i r e c t e d  by the  Engineer  i n  accordance   wi th   these  



N.W.T.  Roads 
Standard  Specifications  Removal  Division 13 

Snow  and  Ice  Division 9 

e- 

c 

c 

c 

9.13.4  Measurement  Specifications. 
(cont'd) 

.2 The  removal  of  snow  and  ice  from  borrow  pits, haul 
roads  and  other  related  areas  as  well  as  removal of 
snow  on  the  right-of-way  after  excavation  and/or 
embankment  work  has  commenced  shall be considered 
incidental to the  roadway  construction  operation 
and  will  not be measured  separately  for  payment. 

P- 
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9 .14 .1  Descr ip t ion  

9.14.2  Accommodation 

This  item cons i s t s   o f   supp ly ing   and /o r   de l ive r ing ,  
s e t t i n g  up,   operat ing,   maintaining  and  dismantl ing 
the  Engineer’s Camp and  supplying  of meals, l i n e n  
and   c leaning   se rv ices   in   accordance   wi th   these  
S p e c i f i c a t i o n s .  

The Engineer 's  Camp w i l l  b e   f o r   t h e   e x l u s i v e   u s e  
of   the   Engineer   and   h i s   s ta f f   for   the   dura t ion   of  
t he  work. 

.1 The Engineer's Camp w i l l  g e n e r a l l y   c o n s i s t  of t h e  
fol lowing t ra i ler  u n i t s :   o n e   o f f i c e  t ra i ler ,  
sleeper trailers, one   ab lu t ion  trailer and  one 
r e c r e a t i o n  trailer. 

(a )  The trailers s p e c i f i e d   i n  Article 9.14.2.1 
above s h a l l   b e   p l a c e d   i n t o  a s e l f - c o n t a i n e d  
u n i t   j o i n e d  by a minimum four   (4)  feet wide 
walkway having  the same f l o o r   e l e v a t i o n  as the  
trailers. The  walkway s h a l l  be  weather-proof, 
insu la ted   and   adequate ly   hea ted .  The l ayou t  
sha l l   be   sub jec t   t o   t he   Eng inee r ' s   app rova l .  

(b) A l l  t he  trailers s p e c i f i e d   i n   A r t i c l e   9 . 1 4 . 2 . 1  
above sha l l   be   adequate ly   b locked   and   weather  
s k i r t e d   f o r   w i n t e r   o p e r a t i o n .  

. 2  I n   a d d i t i o n   t o   t h e  trailer u n i t s   s p e c i f i e d   i n  
Ar t ic le   9 .14 .2 .1 ,   the  Engineer’s Camp w i l l  c o n s i s t  
o f :  

(a )  One (l), only ,   unhea ted   bu t   weather t igh t  
s to rage   shed ,  a minimum of e i g h t  (8) f e e t  by 
twelve  (12)  feet   and  equipped  with one locking  
door   and   one   i n t e r io r   l i gh t .  The s t o r a g e  
shed   sha l l   be   p laced   near   the   Engineer ' s  camp 
and w i l l  be fo r   t he   Eng inee r ' s   exc lus ive   u se .  

(b)  Five (5) park ing   p laces   for   vehic les   comple te  
w i t h   f i v e  (5) e x t e r i o r   e l e c t r i c a l   o u t l e t s   s h a l l  
be   p rov ided   nea r   t he   o f f i ce  trailer f o r   t h e  
exclusive  use  of   the  Engineer   and  his   s taff .  

. 3  The Engineer's Camp s h a l l   b e  set up and  ready  for  
occupancy a t  the  same time as the Con t rac to r ' s  
camp. 

.4 The Cont rac tor   sha l l   be   respons ib le   for   the   opera-  
t i on ,   r epa i r   and  maintenance of   the trailers, 
b u i l d i n g s   a n d   f a c i l i t i e s   i n   t h e  Engineer’s Camp. 

.5 The Con t rac to r   sha l l   d i sman t l e ,  move and  re-estab- 
l i s h   t h e  Engineer's Camp whenever  he  moves h i s  own 
camp. 
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9.14.2  Accommodation .6 
(cent 'd) 

.1 

.2 

. 3  

.4 

.5 

9.14.3  Measurement .1 

.2  

The Contractor   shal l   d ismantle   the  Engineer 's  camp 
upon completion  of  the work  and s h a l l  r e s t o r e   t h e  
camp area(s) t o  a c o n d i t i o n   s a t i s f a c t o r y   t o   t h e  
Engineer. 

The C o n t r a c t o r   s h a l l   p r o v i d e   a l l   e q u i p m e n t ,   s u p p l i e s  
and   l abour   r equ i r ed   t o   p rov ide   t he   Eng inee r ' s   s t a f f  
meals and se rv ices   o f   t he  same quan t i ty   and   qua l i t y  
as p r o v i d e d   f o r   t h e   C o n t r a c t o r ' s   s t a f f .  

The C o n t r a c t o r   s h a l l   c l e a n  trailers d a i l y  and  change 
the  l inen  weekly  or  whenever a change i n   p e r s o n n e l  
occurs .   "Linen"   sha l l   cons is t   o f   th ree   (3)   b lan-  
k e t s ,  two (2) sheets ,   one  (1)   pi l low,   one  (1)   pi l low 
cover  and two (2) towels   for   each  occupant .  

A water and sewer sys tem  sha l l   be   p rovided  by t h e  
Con t rac to r   fo r   t he   Eng inee r ' s  Camp o r   t he   Con t rac to r  
sha l l   connec t   t he   Eng inee r ' s   ab lu t ion  trailer t o  
h i s  own system. The Cont rac tor   mus t   inc lude   the  
Engineer ' s  trailer u n i t s   i n   h i s   a p p l i c a t i o n   u n d e r  
the  Northern  Inland Waters Act. 

A steady  and  dependable  source of e l e c t r i c  power 
s h a l l   b e   s u p p l i e d  by the   Cont rac tor .  The Cont rac tor  
sha l l   connec t  a l l  trailers, b u i l d i n g s  and e x t e r i o r  
o u t l e t s   t o   t h i s   s o u r c e .  

The Con t rac to r   sha l l   supp ly  a l l  t h e   f u e l   r e q u i r e -  
ments   for   the  camp and s h a l l  see tha t   each   hea t ing  
u n i t  is k e p t   s u p p l i e d   w i t h   f u e l  and i s  i n  good 
ope ra t ing   cond i t ion .  

The quan t i ty   o f   t he  ENGINEER'S CAMP t o  be  measured 
f o r  payment s h a l l   b e  as a U n i t   f o r   t h e   a c c e p t a b l e  
accommodation in   accordance   wi th   these   Spec i f ica-  
t i o n s .  

The q u a n t i t y  of ENGINEER'S BOARD to  be  measured 
f o r  payment s h a l l   b e   t h e  number  of  mandays  and 
f r a c t i o n s   t h e r e o f   t h a t   t h e   E n g i n e e r ' s   s t a f f  i s  
acceptably  provided  with meals and   o the r   r e l a t ed  
s e r v i c e 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 .  

A l l  p a r t   d a y s   s h a l l   b e   c a l c u l a t e d   t o   t h e   n e a r e s t  
one-third  (1/3)   based on t h e  number  of meals taken 
by each member o f   t h e   E n g i n e e r ' s   s t a f f .  
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Sec t ion   15  

9.15.1  Descr ipt ion 

9.15.2  Measurement 

This  item c o n s i s t s   o f   t h e   p r o v i s i o n   t o   t h e  Con- 
t r a c t o r  of a f i x e d  sum t o   c o v e r   c o s t s  of mobil iza-  
t i o n  of p l an t ,   pe r sonne l   and  material, t h e   e s t a b -  
l i shment   o f   t emporary   bu i ld ings ,   shops ,   o f f ices  
and f a c i l i t i e s  and l i censes ,   f ee s   and  premiums 
n e c e s s a r y   t o  commence the  work  and  which are n o t  
s p e c i f i c a l l y  measured  under  any  other I t e m  con- 
t a ined   i n   t he   Un i t   P r i ce   Tab le .  

Measurement f o r  payment f o r   m o b i l i z a t i o n   s h a l l   b e  on 
t h e   b a s i s  of t h e  amount p re -e s t ab l i shed  by t h e  
Department  and shown on the   Un i t   P r i ce  Table. This  
amount is t o   b e   i n c l u d e d   i n   t h e   t o t a l  amount  of t h e  
tender  and w i l l  be  measured f o r  payment  on the  
fol lowing  schedule .  

.1 F i f t y  (50)   percent   of   the   f ixed amount when t h e  
C o n t r a c t o r   h a s   e s t a b l i s h e d   h i s  camp, has   p l aced   h i s  
f u e l   s t o r a g e  and h a s   d e l i v e r e d   t o   t h e  camp s i te  a l l  
the  equipment  necessary  to  perform work i d e n t i f i e d  
as c l e a r i n g  and  excavation. 

.2   Twenty-f ive  (25)   percent   of   the   f ixed amount when 
the   Con t rac to r   has  commenced ope ra t ion  of a l l  t h e  
equ ipmen t   i nd ica t ed   i n  Article 9.15.2.1  above i n  
the  performance  of   that  work i d e n t i f i e d  as c l e a r i n g  
and  excavation. 

. 3  Twenty-f ive  (25)   percent   of   the   f ixed amount when 
the   Cont rac tor   has   comple ted   cons t ruc t ion   of   the  
equ iva len t  of ten (10) p e r c e n t   o f   t h e   t o t a l   l e n g t h  
of  the  Contract.  




